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Notice to Bidders 
 

Notice is hereby given that sealed proposals will be received by the Mayor and Borough Council 
of the Borough of Belmar, Monmouth County, New Jersey for the Rebid of 5th Avenue and 10th 
Avenue Pavilion Construction to be opened and read in public at Borough Hall, 601 Main 
Street, Belmar, New Jersey, on Thursday, January 16rd, 2014 at 11:00 a.m. prevailing time. 
 
The Work of this Contract includes the construction of a new one story building at 5th Avenue 
and Ocean Avenue for concession, badge sales and meeting areas and a new one story building 
with tower at 10th Avenue for concession and beachfront support services.  The project will 
include boardwalk construction, pile driving, utility installation and building construction. 
 
Contract Documents and Drawings for the proposed work, which have been prepared by the 
Borough Engineer, Paul T Calabrese, P.E. of the firm of Maser Consulting P.A., are available at 
the office of said Engineer at One River Center – Building Two, 331 Newman Springs Road, 
Red Bank, New Jersey, and may be inspected by prospective bidders during business hours. 
 
Bidders will be furnished with a copy of the Contract Documents on Compact Disk by request 
upon proper notice and payment of a non-refundable charge of Fifty dollars ($50.00) payable to 
Maser Consulting P.A. to defray the cost thereof.  Proposals must be made on the standard 
Proposal forms in the manner designated in the Contract documents, must be enclosed in sealed 
envelopes bearing the name and address of the Bidder and the name of the project on the outside 
and be addressed to Mayor and Borough Council, Borough of Belmar, and must be accompanied 
by a Statement of Consent of Surety from a surety company authorized to do business in the 
State of New Jersey and acceptable to the Borough of Belmar and either a Bid Bond or a 
Certified Check drawn to the order of Treasurer of the Borough of Belmar for not less than ten 
percent (10%) of the amount bid, except that the check shall not exceed $20,000.00.  The 
successful bidder is hereby notified that a performance bond for the full amount of this project is 
required. 
 
The award of the Contract for this project will not be made until the necessary funds have been 
provided by the Borough of Belmar in a lawful manner.  By virtue of Executive Order #34 
(1976), vendors currently suspended, debarred or disqualified are excluded from participating on 
this project.  
 
The Borough or the Engineer reserves the right to require a complete financial and experience 
statement from prospective bidders showing that they have satisfactorily completed work of the 
nature required before furnishing proposal forms or specifications, or before awarding the 
Contract. 
 
Proposals for this Contract will only be accepted from bidders who have properly qualified in 
accordance with the requirements of the Contract documents. 
 
The right is also reserved to reject any or all bids or to waive any informalities where such 
informality is not detrimental to the best interest of the Borough.  The right is also reserved to 
increase or decrease the quantities specified in the manner designated in the Specifications. 
 
The successful bidder shall be required to comply with the following: 
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A. Affirmative Action requirements (P.L. 1975, C.127, N.J.S.A. 10:5-1 et seq.). 
 
B. The provisions of the New Jersey Prevailing Wage Act (N.J.S.A. 34:11-56.25 et seq.). 
 
C. Anti-Kickback Regulations under Section 2 of the Act of June 13, 1934, known as the 

Copeland Act. 
 
D. Worker and Community Right-to-Know Act (N.J.A.A. 34:5A-1). 
 
Moreover, the bid must be accompanied by a list of names and addresses of all stockholders 
owning 10% or more of the stock in accordance with the provisions of the Public Disclosure Law 
(P.L. 1988, C.33, N.J.S.A. 52:25-24.2). 
 
By order of the Mayor and Borough Council of the Borough of Belmar, Monmouth County, New 
Jersey. 
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PROPOSAL 
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FORM OF PROPOSAL 
 

BY 
 
 

__________________________________________________________________ 
(Bidder's Name) 

 
__________________________________________________________________ 

(Address) 
 

TO THE 
 

BOROUGH OF BELMAR 
____________________________________________________________________________________________________ 

(Owner's Name) 
 

MONMOUTH COUNTY, NEW JERSEY 
____________________________________________________________________________________________________ 

(City, County & State) 
 

FOR 
 

Rebid of 5th Avenue and 10th Avenue Pavilion Construction 
________________________________________________________________________________________________ 

 
The UNDERSIGNED, as bidder, declares that the only persons or parties interested in this proposal as 
principals are named herein; that this proposal is in all respects fair and without collusion or fraud; that no 
officer or employee of the Owner is directly or indirectly interested in this bid or the work of this contract or 
in any portions of the profits thereof; that he has carefully examined the annexed proposed Forms of 
Contracts and Instructions to Bidders, the Notice to Contractors, the Special Provisions, and the General 
Conditions; that he or his representative has made a personal inspection of the site of the proposed work; 
and that he proposes and agrees that if this proposal is accepted, he will contract with the above-named 
Owner, in the form of contract hereto annexed, and to provide the necessary machinery, tools, apparatus, 
and other means of construction, and to furnish all the materials, equipment and labor specified in the 
contract in the manner and time therein specified, and according to the requirements of the Engineer as 
therein specified, and according to the requirements of the Engineer as therein set forth, and that he will 
take in full payment therefore the following prices to wit: 
 
NOTE:  Complete and submit the loose, unbound copy of this Proposal Form only. 
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Rebid of 5th Avenue and 10th Avenue Pavilion Construction 
 

Below are listed three separate contracts that the Borough is requesting bids for.  Contract A is for both 
the 5th Avenue and 10th Avenue Pavilions with associated boardwalk, railing, fencing and utility work as 
shown on the plans.  Contract B is for the 5th Avenue Pavilion with associated boardwalk, railing, 
fencing and utility work only as shown on the plans and Contract C is for the 10th Avenue Pavilion with 
associated boardwalk, railing, fencing and utility work only as shown on the plans.  The alternate(s) 
added to each contract is for the installation of louvered walls around the buildings at the sand level in 
lieu of the chain link fence in the Base Bid.  The Borough will determine which bids and alternates to 
award based upon price and available funding.   
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Contract A: Construction of 5th Avenue and 10th Avenue Pavilion 
PROPOSAL  

 
Borough of Belmar 

Monmouth County, New Jersey 
BASE BID 
 
ITEM 1 Construct 5th Avenue Pavilion 

 
  1 L.S.  $_________________________________________ Total 
 
    $_________________________________________ 
      Write Unit Price 
 
This item is for the construction of a new pavilion as per the project plans.  This will include all work 
associated with the building including all boardwalk, railings, fencing, utilities and other work shown on 
the plans.  Contractor shall include a $30,000 contingency allowance in the above price which will only 
be utilized as directed by the ENGINEER. 
 
 
ITEM 2 Construct 10th Avenue Pavilion 

 
  1 L.S  $_________________________________________ Total 
 
    $_________________________________________ 
      Write Unit Price 
 
This item is for the construction of a new pavilion as per the project plans.  This will include all work 
associated with the building including all boardwalk, railings, fencing, utilities, and other work shown 
on the plans.  Contractor shall include a $20,000 contingency allowance in the above price which will 
only be utilized as directed by the ENGINEER. 
 
TOTAL AMOUNT CONTRACT A: BASE BID PROPOSAL (ITEMS 1 THROUGH 2)  
 
$______________________________ 
 
WRITE TOTAL AMOUNT CONTRACT A: BASE BID PROPOSAL (ITEMS 1 THROUGH 2): 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Contract A – Alternate A Bid Items 
 
ITEM 1A Timber Louver Wall and Doors – 10th Avenue Pavilion  

 
  1 L.S.  $_________________________________________ Total 
 
    $_________________________________________ 
      Write Unit Price 
 
This item is for the construction of the Timber Louver as shown on Sheet 10.S-1.3.  The Louver Walls 
and Doors shall be installed in lieu of the chain link fence included in the base bid. 
 
 
TOTAL AMOUNT CONTRACT A: ALTERNATE A BID PROPOSAL (ITEM 1A)  
 
$______________________________ 
 
WRITE TOTAL AMOUNT CONTRACT A: ALTERNATE A PROPOSAL (ITEM 1A): 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 

 
 
Contract A – Alternate B Bid Items 
 
ITEM 2A Timber Louver Wall and Doors – 5th Avenue Pavilion  

 
  1 L.S.  $_________________________________________ Total 
 
    $_________________________________________ 
      Write Unit Price 
 
This item is for the construction of the Timber Louver as shown on Sheet 05.S-1.3.  The Louver Walls 
and Doors shall be installed in lieu of the chain link fence included in the base bid. 
 
 
 
 
TOTAL AMOUNT CONTRACT A: ALTERNATE B BID PROPOSAL (ITEM 2A)  
 
$______________________________ 
 
WRITE TOTAL AMOUNT CONTRACT A: ALTERNATE B PROPOSAL (ITEM 2A): 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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TIME OF COMPLETION – Bidders are hereby advised that the project is anticipated to be awarded 
on Wednesday, January 22, 2014.  It is anticipated that the project will commence by Wednesday, 
February 4, 2014.  The project must be completed and receive a Temporary Certificate of 
Occupancy by July 23, 2014.   See “Instructions to Bidders” and “Supplementary General 
Conditions”, regarding Liquidated Damages regarding completion time.  Liquidated damages will 
apply if that date is not met.       
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Contract B: Construction of 5th Avenue Pavilion 
PROPOSAL  

 
Borough of Belmar 

Monmouth County, New Jersey 
 
ITEM 1 Construct 5th Avenue Pavilion 

 
  1 L.S.  $_________________________________________ Total 
 
    $_________________________________________ 
      Write Unit Price 
 
This item is for the construction of a new pavilion as per the project plans.  This will include all work 
associated with the building including all boardwalk, railings, fencing, utilities, and other work shown 
on the plans.  Contractor shall include a $30,000 contingency allowance in the above price which will 
only be utilized as directed by the ENGINEER. 
 
 
TOTAL AMOUNT CONTRACT B: BID PROPOSAL (ITEM 1)  
 
$______________________________ 
 
WRITE TOTAL AMOUNT CONTRACT B: BID PROPOSAL (ITEM 1): 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 

 
Contract B – Alternate Bid Items 
 
ITEM 1A Timber Louver Wall and Doors – 5th Avenue Pavilion  

 
  1 L.S.  $_________________________________________ Total 
 
    $_________________________________________ 
      Write Unit Price 
 
This item is for the construction of the Timber Louver as shown on Sheet 05.S-1.3.  The Louver Walls 
and Doors shall be installed in lieu of the chain link fence included in the base bid. 
 
 
TOTAL AMOUNT CONTRACT B: ALTERNATE BID PROPOSAL (ITEMS 1A)  
 
$______________________________ 
 
WRITE TOTAL AMOUNT CONTRACT B: ALTERNATE PROPOSAL (ITEMS 1A): 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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TIME OF COMPLETION – Bidders are hereby advised that the project is anticipated to be awarded 
on Wednesday, January 22, 2014.  It is anticipated that the project will commence by Wednesday, 
February 4, 2014.  The project must be completed and receive a Temporary Certificate of 
Occupancy by July 23, 2014.   See “Instructions to Bidders” and “Supplementary General 
Conditions”, regarding Liquidated Damages regarding completion time.  Liquidated damages will 
apply if that date is not met.         
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Contract C: Construction of 10th Avenue Pavilion 
PROPOSAL  

 
Borough of Belmar 

Monmouth County, New Jersey 
 
ITEM 1 Construct 10th Avenue Pavilion 

 
  1 L.S  $_________________________________________ Total 
 
    $_________________________________________ 
      Write Unit Price 
This item is for the construction of a new pavilion as per the project plans.  This will include all work 
associated with the building including all boardwalk, railings, fencing, utilities, and other work shown 
on the plans.  Contractor shall include a $20,000 contingency allowance in the above price which will 
only be utilized as directed by the ENGINEER. 
 
 
TOTAL AMOUNT CONTRACT C: BID PROPOSAL (ITEM 1)  
 
$______________________________ 
 
WRITE TOTAL AMOUNT CONTRACT C: BID PROPOSAL (ITEM 1): 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 

 
Contract C – Alternate Bid Items 
 
ITEM 1A Timber Louver Wall and Doors – 10th Avenue Pavilion  

 
  1 L.S.  $_________________________________________ Total 
 
    $_________________________________________ 
      Write Unit Price 
 
This item is for the construction of the Timber Louver as shown on Sheet 10.S-1.3.  The Louver Walls 
and Doors shall be installed in lieu of the chain link fence included in the base bid. 
 
 
TOTAL AMOUNT CONTRACT C: ALTERNATE BID PROPOSAL (ITEM 1A)  
 
$______________________________ 
 
WRITE TOTAL AMOUNT CONTRACT C: ALTERNATE BID PROPOSAL (ITEM 1A): 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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TIME OF COMPLETION – Bidders are hereby advised that the project is anticipated to be awarded 
on Wednesday, January 22, 2014.  It is anticipated that the project will commence by Wednesday, 
February 4, 2014.  The project must be completed and receive a Temporary Certificate of 
Occupancy by July 23, 2014.   See “Instructions to Bidders” and “Supplementary General 
Conditions”, regarding Liquidated Damages regarding completion time.  Liquidated damages will 
apply if that date is not met.       
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PAYMENT PROCEDURES FOR CONSTRUCTION CONTRACTS 
 

Pursuant to P.L. 199, Chapter 133 (C.2A:30A-1), payment of construction contracts to prime contractors 
requires approval by the BOROUGH Council of the Borough of Belmar once submitted and reviewed 
for compliance and certifications by the responsible department(s).  Once approval and certification are 
obtained by the prime contractor through the Borough, said contractor is entitled to the payment not 
more than 30 calendar days after the periodic billing date specified in the contract, except that a 
contractor will not be paid by the Borough of Belmar within that 30 day period if the Borough of 
Belmar Council is required to vote approval of each periodic payment, final payment or retainage 
monies, in which instance, the amount due and approved may be paid during the Borough 
Council’s subsequent payment cycle.  Billing is deemed approved and certified 20 days after the 
Borough has received it unless the amount withheld and its reasons for withholding payment. 
 
Any contractor not paid may, after providing seven calendar days’ written notice to the Borough, 
suspend performance of a construction contract without penalty for breach of contract but only:  (1) until 
payment is made, if the contractor is not paid; (2) if the contractor is not provided a written statement of 
the amount withheld; and (3) the Borough is not engaged in a good faith effort to resolve the reason for 
withholding.  If this contract involved the improvement of structures, any disputes regarding whether a 
party has failed to make payments pursuant to this section may be submitted by the Borough of Belmar 
to a process of alternative dispute resolution in a forum selected by the Borough of Belmar, or, in the 
alternative, Borough of Belmar may elect to submit to the court for adjudication.  Alternative dispute 
resolution does not apply to disputes concerning bid solicitation or award process or to the formation of 
contracts or subcontracts. 
 
The rights and remedies provided within this section for contractors shall be in addition to other 
remedies provided pursuant to any other provision of State law.  No provision of this section shall be 
construed as restricting any State or federal law rights or remedies to an owner who is a resident 
homeowner or purchaser with respect to real property being improved. 
 
The relevant interest rates that are applicable if the Borough of Belmar is delinquent in payment shall 
not apply to any transportation projects as defined in section 3 of P.L. 1984, c.73 (C.27:1B-3), if the 
project receives federal funding and the Borough of Belmar has been notified by the federal government 
that it will be classified as a high risk grantee pursuant to 49 C.F.R. 18.13. 
 
 
Borough of Belmar Municipal Meeting Schedule: 
Generally, a Mayor and Council meeting is held every first and third Wednesday of each month, 
excluding certain summer months, at which a bill list may be approved.  It is the contractor’s 
responsibility to contact the Borough of Belmar regarding the placement of payment on each respective 
meeting’s bill list to be approved. 
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BID DOCUMENT SUBMISSION CHECKLIST 
 

Borough of Belmar, Monmouth County, NJ 
(Name of Local Contracting Unit) 

 
5th and 10th Avenue Pavilion Construction           BMT-003                                                 
  (Name of Construction/Public Works Project)                (Project or Bid Number) 
 
A. Failure to submit the following documents is a mandatory cause of the bid to be rejected. 

(N.J.S.A. 40A:11-23.2) 
Required With Initial Each Item 
Submission of Bid Submitted with Bid 
(Owner’s checkmarks) (Bidder’s initials) 

X A bid guarantee as required by N.J.S.A. 40A:11-21  

X A certificate from a surety company, pursuant to N.J.S.A. 40A:11-22  

X A statement of corporate ownership, pursuant to N.J.S.A. 52:25-24.2  

X A list of subcontractors as required by N.J.S.A. 40A:11-16  

X Bidder’s acknowledgment of receipt of any notice(s) or revisions(s) or addenda to an 
advertisement, specifications or bid document(s) 

 

x Disclosure of Investment Activities in Iran as required by N.J.S.A 40A:11-2.1  

X Vendor Pay to Play  
 
B. Failure to submit the following documents may be cause for the bid to be rejected. 

(N.J.S.A. 40A:11-23.1b.) 
Required with Initial Each Item Required with Initial Each Item 
Submission of Bid Submitted with Bid Submission of Bid Submitted with Bid  
(Owner’s checkmarks) (Bidder’s initials) (Owner’s checkmarks) (Bidder’s initials) 

 A Financial Statement prepared within 
the last twelve months 

  X Consent of surety as to maintenance bond as 
required by N.J.S.A. 40A:11-16.3b 

 

 Consent of Surety as to a Labor and 
Material Payment Bond 

  X Submission of a Non-Collusion Affidavit (this 
form must be Notarized) 

 

X Statement of compliance with N.J.S.A. 
45:14C-2(h) (licensed master plumber) 

  X Certification of Bidder showing that Bidder 
owns, leases or controls necessary equipment 

 

X Experience Statement   X Exhibit B - Acknowledgement Form  
X Bidders to Visit Site   X Election Contributions Disclosure Notification 

Acknowledgement Form 
 

X Public Works Contractor Registration & 
Business Registration Mandatory 
Certification for Contractor and all 
Subcontractors 

     

  
C.  SIGNATURE: The undersigned hereby acknowledges and has submitted the above listed requirements. 
 
Name of Bidder:_________________________________________________________ 
 

By Authorized Representative: 
 

Signature:______________________________________________________________ 
 

Print Name and Title:_____________________________________________________ 
 
Date:__________________________________________________________________ 
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BID BOND 
 
KNOW ALL MEN BY THESE PRESENTS, that we ____________________________________ 
hereinafter called the Principal, as Principal, and the _____________________________________ 
______________________________________________________________________________ of 
_________________________________ a corporation duly organized under the laws of the State of 
__________________ hereinafter called the Surety, are held firmly bound unto 
______________________________________________________________________________  
hereinafter called the Obligee, in the sum of __________________________________________ 
_______________________________________________________________________ Dollars 
($________________), which sum shall not exceed $20,000.00 for the payment of which sum will and 
truly to be made, the said Principal and the said Surety, bind ourselves, our heirs, executors, 
administrators, successors, and assigns, jointly and severally, firmly by these presents. 
 
WHEREAS the Principal has submitted a bid for________________________________________ 
_______________________________________________________________________________.  
 
NOW, THEREFORE, if the obligee shall accept the bid of the Principal and the Principal shall enter into a 
Contract with the Obligee in accordance with the terms of such bid, and give such bond or bonds as may be 
specified in the bidding or Contract Documents with good and efficient Surety for the faithful performance 
of such Contract and for the prompt payment of labor and material furnished in the prosecution thereof or in 
event of the failure of the Principal to enter each Contract and give such bond or bonds, if the Principal shall 
pay to the Obligee the difference not to exceed the penalty hereof between the amount specified in said bid 
and such larger amount for which the Obligee may in good faith Contract with another party to perform the 
work covered by said bid, then this obligation shall be null and void, otherwise remain in full force and 
effect. 
 
In the presence of:  
 
_____________________________   __________________________ (Seal)                                  
PRINCIPAL 
 
_____________________________ 
 
SIGNED AND SEALED this ______ day of ________________ A.D. 20____ 
 
                                                __________________________ (Seal) 
               PRINCIPAL 
 
_____________________________       __________________________ 
WITNESS                         TITLE        
 
                                      _________________________(Seal) 
               SURETY    
 
_____________________________       _________________________ (Seal) 
WITNESS                         TITLE        
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CONSENT OF SURETY  
 
 
In consideration of the premises and of One Dollar (1.00), lawful money of the United States, it is in hand 
paid by the CONTRACTOR, the receipt whereof is hereby acknowledged, the undersigned surety consents 
and agrees that if the contract, for which the preceding estimate and proposal is made, be awarded to the 
person or persons submitting the same as contracted, it will become bound as surety and guarantor for its 
faithful performance, in an amount equal to one hundred percent (100%) of the contract price, and will 
execute it as party of the third part thereto when required to do so by the OWNER, and if the said 
CONTRACTOR shall omit or refuse to execute such contract, if so awarded, it will pay without proof of 
notice and on demand to the OWNER any increase between the sum to which the said CONTRACTOR 
would have been entitled upon the completion of the said contract and the sum which the said OWNER 
may be obligated to pay to another contractor to whom the contract may be afterwards awarded, the amount 
in such case to be determined by the bids plus the cost, if any, of re-advertising for bids for this work, less 
the amount of any certified check or bid bond payable and received. 
 
In witness whereof, said surety has caused these presents to be signed and attested by a duly authorized 
officer and its corporate seal to be hereto affixed this     
______________________day of____________________20_________. 
                                                             
 
(A corporate acknowledgement and statement of authority to be here attached by the surety company). 
 
 
      ___________________________________ 
        (Surety Company) 
 
       By ___________________________________  
        Surety Company 
        Attorney-in-Fact 
 
 
 
Attest: 
______________________________ 
 
(Surety may substitute a similar statement subject to the OWNER'S approval.) 
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DISCLOSURE OF OWNERSHIP 
 

(If Bidder is a sole proprietorship check  
here (  ) and do not complete this statement) 

 
The UNDERSIGNED, as bidder, in accordance with P.L. 1977, Chapter 33, declares and submits this 
Statement of Ownership: 
 
Bidder is a Corporation (  ) Partnership (   ) Joint Venture (   ) Limited Liability Company (   ) 
 
       
Full Name of Individual        Address of Individual          Share (%) 
 (Member)       (Member) 
(Stockholder)  (Partner)       (Stockholder)   (Partner)            Owned   
 

1.               

            

2.               

            

3.               

            

4.               

            

5.               

            

6.               

            

7.               

            

8.               

            

 
Number of minority (less than 10%) owners noted listed        
 
 TOTAL                      100% 
 
NOTES: 1. Attach additional sheets in this format if necessary. 
                        2. If a corporation or partnership is shown as a greater than 10% owner, attach similar 

breakdown of (their) (its) individual owners.  
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PROPOSED SUBCONTRACTORS 
 
 

Bidders shall set forth the names of all proposed subcontractors to whom Bidder will subcontract work: 
 
              
Proposed Subcontractors   Address 
 
(1)  ___________________________ __________________________________________ 
 
             __________________________________________ 
 
(2)  ___________________________ __________________________________________ 
 
      __________________________________________ 
 
(3)  ___________________________ __________________________________________ 
 
      __________________________________________ 
 
(4)  ___________________________ __________________________________________ 
 
      __________________________________________ 
 
(5)  ___________________________ __________________________________________ 
 
      __________________________________________ 
 
(6)  ___________________________ __________________________________________ 
 
      __________________________________________ 
 
(7)  ___________________________ __________________________________________ 
 
      __________________________________________ 
 
(8)  ___________________________ __________________________________________ 
 
      __________________________________________ 
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ACKNOWLEDGMENT OF RECEIPT OF CHANGES TO BID DOCUMENTS FORM 
 

Borough of Belmar, Monmouth County, NJ 
(Name of Local Contracting Unit) 

 
Rebid of 5th Avenue and 10th Avenue Pavilion Construction          BMT-003                                                 
  (Name of Construction/Public Works Project)                (Project or Bid Number) 
 
Pursuant to N.J.S.A. 40A:11-23.1a., the undersigned bidder hereby acknowledges receipt of the 
following notices, revisions or addenda to the bid advertisement, specifications or bid documents.  By 
indicating date of receipt, the bidder acknowledges the submitted bid takes into account the provisions 
of the notice, revision or addendum.  Note that the local unit’s record of notice to bidders shall take 
precedence and that failure to include provisions of changes in a bid proposal may be subject for 
rejection of the bid. 
 

Local Unit Reference Number 
Or Title of Addendum/Revision 

How Received  
(mail, fax, pick-up, etc) 

Date Received 

   

   

   

   

   

   

   

   

   

 
Acknowledgement by bidder: 
 
Name of Bidder: ________________________________________________________________ 
 
By Authorized Representative 
 
Signature: ________________________________________ 
 
Printed Name and Title: __________________________________________________________ 
 
Date: ___________________________________________ 
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EXPERIENCE STATEMENT 
 
 

The bidder shall furnish with the Proposal a listing of similar type projects on which he has performed 
work: 
 
             Approximate  Contact 
Project Name  Owner     Value    Person 
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CURRENT CONTRACT OBLIGATIONS STATEMENT 
 
 

The bidder shall furnish with the Proposal a listing of similar type projects on which he is performing work: 
 
             Approximate  Contact 
Project Name  Owner     Value    Person 
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BIDDERS TO VISIT SITE 
 
 

All bidders or their representative (s) shall visit the site of the work of this contract and examine the means 

of access to the site.  Bidders shall thoroughly investigate the site of the proposed work in order to become 

informed as the magnitude and character of all work necessary for the complete execution of the materials, 

plant (s), if any at the site, and conditions and difficulties that may be encountered in the performance of the 

work specified herein. 

 

The Contractor shall attest be signing below that he has physically examined the site of the proposed 

work prior to the submission of this proposal. 

 

 

             
Date      Signature of Representative 
 
             
      Title 
 
             
      Bidder’s Name 
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NON-COLLUSION AFFIDAVIT  
 
 
STATE OF NEW JERSEY   ) 
              )       ss: 
COUNTY OF              )        
 
 
 
 I,                                  of                       in the County of                            and the State of New Jersey, 

of full age, being duly sworn according to law on my oath depose and say that: 

I am                                               of the firm of                                             the bidder making the Proposal 

for the above named project, and that I executed the said Proposal with full authority so to do;  that said 

bidder has not, directly or indirectly, entered into any agreement, participated in any collusion, or otherwise 

taken any action in restraint of free, competitive bidding in connection with the above named project;  and 

that all statements contained in said proposal and in the affidavit are true and correct, and made with full 

knowledge that the ___________________relies upon the truth of the statements contained in said Proposal 

and in the statements contained in this affidavit in awarding the contract for the said project. 

 
 
 
Subscribed and sworn to   ___________________________________ 
before me this         
day of      BY:________________________________ 
 
Notary Public of New Jersey 
My Commission Expires 
________________________ 20___ 
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Accompanying this Proposal is a Consent of Surety and a Bid Guarantee, in the form of a Bid Bond (  ), a 
Certified or Cashier’s Check (  ), payable to the order of the 
              
 
in the sum of              
 
       Dollars ($   ) which the undersigned 
agrees is to be forfeited as liquidated damages, and not as a penalty, if the Contract is awarded to the 
undersigned and the undersigned shall fail to execute the Contract for the project or to furnish the Bond 
required within the stipulated time, otherwise the check will be returned to the undersigned. 
 

    corporation 
The undersigned is an  individual under the 
    partnership 
    limited liability company 
 
Laws of the State of         having principal 
 
offices at              
 
Telephone Number             
 
Trade Name of Bidder            
 
1. Signed By            

 
Signature                 (s) 
 
Title             

 
2. Signed By            

 
Signature                 (s) 
 
Title             
 

3. Signed By            
 
Signature                 (s) 
 
Title             

 
Signed this     day of      , 20   
 

NOTE:  If a partnership, all partners must sign.  If a corporation, the president and at least one other officer 
must sign.  If a proprietorship, the proprietor must sign.  Proposals signed by an agent must be accompanied 
by a Power-of-Attorney for the Principal or Principals involved.  Attach additional signature sheets in the 
above form, if necessary. 



P-23 

EQUIPMENT CERTIFICATION 
 

INSTRUCTIONS FOR COMPLETING THE EQUIPMENT CERTIFICATION 
 

If the Bidder owns, leases or controls all the necessary equipment required, he shall complete Parts 1 & 3.  
Should the Bidder not own, lease or control the necessary equipment required, he shall have Parts 2 & 3 
completed.  This certification must be attached to and submitted with the Proposal. 
 

PART 1 
 

“This is to certify that I, the Bidder signing the attached Proposal, own, lease or control all the necessary 
equipment required to accomplish the work shown and described on the Contract Drawings and in the 
Contract Specifications.” 
 
 
              
Date      Signature of Bidder 
 

PART 2 
 

“This is to certify that I, the undersigned, own or control the equipment required and noted below and 
definitely grant or will grant the Bidder named below the control of said equipment during such time as 
may be required for that portion of the work described on the Contract Drawings and in the Contract 
Specifications for which said equipment is necessary.” 
 
 
              
Date      Signature of Bidder 
      Controller of Equipment 
 
              
Date      Business Address of Above 
 
              
 

PART 3 
 

LIST OF EQUIPMENT 
 

              
 
              
 
              
 
              

(Attach additional sheets as required) 
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(REVISED 4/10) 
EXHIBIT B  

 
MANDATORY EQUAL EMPLOYMENT OPPORTUNITY LANGUAGE  

N.J.S.A. 10:5-31 et seq. (P.L. 1975, C. 127) 
N.J.A.C. 17:27 

 
CONSTRUCTION CONTRACTS 

 
 
During the performance of this contract, the contractor agrees as follows: 
 
The contractor or subcontractor, where applicable, will not discriminate against any employee or 
applicant for employment  because of age, race, creed, color, national origin, ancestry, marital status, 
affectional or sexual orientation, gender identity or expression, disability, nationality or sex. Except with 
respect to affectional or sexual orientation and gender identity or expression, the contractor will ensure 
that equal employment opportunity is afforded to such applicants in recruitment and employment, and 
that employees are treated during employment, without regard to their age, race, creed, color, national 
origin, ancestry, marital status, affectional or sexual orientation, gender identity or expression, disability, 
nationality or sex. Such equal employment opportunity shall include, but not be limited to the following: 
employment, up-grading, demotion, or transfer; recruitment or recruitment advertising; layoff or 
termination; rates of pay or other forms of compensation; and selection for training, including 
apprenticeship. The contractor agrees to post in conspicuous places, available to employees and 
applicants for  employment, notices to be provided by the Public Agency Compliance Officer setting 
forth provisions of this nondiscrimination clause. 
 
The contractor or subcontractor, where applicable will, in all solicitations or advertisements for 
employees placed by or on  behalf of the contractor, state that all qualified applicants will receive 
consideration for employment without regard to age, race, creed, color, national origin, ancestry, marital 
status, affectional or sexual orientation, gender identity or expression, disability, nationality or sex. 
 
The contractor or subcontractor will send to each labor union, with which it has a collective bargaining 
agreement, a notice, to be provided by the agency contracting officer, advising the labor union or 
workers' representative of the contractor's commitments under this act and shall post copies of the notice 
in conspicuous places available to employees and applicants for employment. 
 
The contractor or subcontractor, where applicable, agrees to comply with any regulations promulgated 
by the Treasurer, pursuant to N.J.S.A. 10:5-31 et seq., as amended and supplemented from time to time 
and the Americans with Disabilities Act. 
 
When hiring or scheduling workers in each construction trade, the contractor or subcontractor agrees to 
make good faith efforts to employ minority and women workers in each construction trade consistent 
with the targeted employment goal prescribed by N.J.A.C. l7:27-7.2; provided, however, that the 
Division may, in its discretion, exempt a contractor or subcontractor from compliance with the good 
faith procedures prescribed by the following provisions, A, B and C, as long as the Division is satisfied 
that the contractor or subcontractor is employing workers provided by a union which provides evidence, 
in accordance with standards prescribed by the Division, that its percentage of active "card carrying" 
members who are minority and women workers is equal to or greater than the targeted employment goal  
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Exhibit B 
(continued) 

 
established in accordance with N.J.A.C. l7:27-7.2.  The contractor or subcontractor agrees that a good 
faith effort shall include compliance with the following procedures: 
 
 (A) If the contractor or subcontractor has a referral agreement or arrangement with a union 
for a construction trade, the contractor or subcontractor shall, within three business days of the contract 
award, seek assurances from the union that it will cooperate with the contractor or subcontractor as it 
fulfills its affirmative action obligations under this contract and in accordance with the rules 
promulgated by the Treasurer pursuant to N.J.S.A. 10:5-31 et. seq., as supplemented and amended from 
time to time and the Americans with Disabilities Act.  If the contractor or subcontractor is unable to 
obtain said assurances from the construction trade union at least five business days prior to the 
commencement of construction work, the contractor or subcontractor agrees to afford equal employment 
opportunities minority and women workers directly, consistent with this chapter.  If the contractor's or 
subcontractor's prior experience with a construction trade union, regardless of whether the union has 
provided said assurances, indicates a significant possibility that the trade union will not refer sufficient 
minority and women workers consistent with affording equal employment opportunities as specified in 
this chapter, the contractor or subcontractor agrees to be prepared to provide such opportunities to 
minority and women workers directly, consistent with this chapter, by complying with the hiring or 
scheduling procedures prescribed under (B) below; and the contractor or subcontractor further agrees to 
take said action immediately if it determines that the union is not referring minority and women workers 
consistent with the equal employment opportunity goals set forth in this chapter. 
 
         (B) If good faith efforts to meet targeted employment goals have not or cannot be met for each 
construction trade by adhering to the procedures of (A) above, or if the contractor does not have a 
referral agreement or arrangement with a union for a construction trade, the contractor or subcontractor 
agrees to take the following actions: 

 
(l) To notify the public agency compliance officer, the Division, and minority and women referral 
organizations listed by the Division pursuant to N.J.A.C. 17:27-5.3, of its workforce needs, and request 
referral of minority and women workers; 
   
(2) To notify any minority and women workers who have been listed with it as awaiting available 
vacancies; 
 
(3) Prior to commencement of work, to request that the local construction trade union refer minority and 
women workers to fill job openings, provided the contractor or subcontractor has a referral agreement or 
arrangement with a union for the construction trade; 
 
(4) To leave standing requests for additional referral to minority and women workers with the local 
construction trade union, provided the contractor or subcontractor has a referral agreement or 
arrangement with a union for the construction trade, the State Training and Employment Service and 
other approved referral sources in the area; 

 
(5) If it is necessary to lay off some of the workers in a given trade on the construction site, layoffs 
shall be conducted in compliance with the equal employment opportunity and non-discrimination 
standards set forth in this regulation, as well as with applicable Federal and State court decisions; 
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Exhibit B 
(continued) 

(6) To adhere to the following procedure when minority and women workers apply or are referred to the 
contractor or subcontractor: 
 
(i) The contactor or subcontractor shall interview the referred minority or women worker. 

 
(ii) If said individuals have never previously received any document or certification signifying a level of 
qualification lower than that required in order to perform the work of the construction trade, the 
contractor or subcontractor shall in good faith determine the qualifications of such individuals. The 
contractor or subcontractor shall hire or schedule those individuals who satisfy appropriate qualification 
standards in conformity with the equal employment opportunity and non-discrimination principles set 
forth in this chapter. However, a contractor or subcontractor shall determine that the individual at least 
possesses the requisite skills, and experience recognized by a union, apprentice program or a referral 
agency, provided the referral agency is acceptable to the Division. If necessary, the contractor or 
subcontractor shall hire or schedule minority and women workers who qualify as trainees pursuant to 
these rules. All of the requirements, however, are limited by the provisions of (C) below. 
 
(iii) The name of any interested women or minority individual shall be maintained on a waiting list, and 
shall be considered for employment as described in (i) above, whenever vacancies occur. At the request 
of the Division, the contractor or subcontractor shall provide evidence of its good faith efforts to employ 
women and minorities from the list to fill vacancies. 
 
(iv) If, for any reason, said contractor or subcontractor determines that a minority individual or a woman 
is not qualified or if the individual qualifies as an advanced trainee or apprentice, the contractor or 
subcontractor  shall inform the individual in writing of the reasons for the determination, maintain a 
copy of the determination in its files, and send a copy to the public agency compliance officer and to the 
Division. 
 
(7) To keep a complete and accurate record of all requests made for the referral of workers in any trade 
covered by the contract,  on forms made available by the Division and submitted promptly to the 
Division upon request. 

 
         (C) The contractor or subcontractor agrees that nothing contained in (B) above shall preclude the 
contractor or  subcontractor from complying with the union hiring hall or apprenticeship policies in 
any applicable collective bargaining agreement or union hiring hall arrangement, and, where required by 
custom or agreement, it shall send journeymen and trainees to the union for referral, or to the 
apprenticeship program for admission, pursuant to such agreement or arrangement. However, where the 
practices of a  union or apprenticeship program will result in the exclusion of minorities and women or 
the failure to refer minorities and women consistent with the targeted county employment goal, the 
contractor or subcontractor shall consider for employment persons referred pursuant to (B) above 
without regard to such agreement or arrangement; provided further, however, that the contractor or 
subcontractor shall not be required to employ women and minority advanced trainees and trainees in 
numbers which result in the employment of advanced trainees and trainees as a percentage of the total 
workforce for the construction trade, which percentage significantly exceeds the apprentice to journey 
worker ratio specified in the applicable collective bargaining agreement, or in the absence of a collective 
bargaining agreement, exceeds the ratio established by practice in the area for said construction trade.  
Also, the contractor or subcontractor agrees that, in implementing the procedures of (B) above, it shall,  
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Exhibit B 
(continued) 

 
where applicable, employ minority and women workers residing within the geographical jurisdiction of 
the union. 
 
After notification of award, but prior to signing a construction contract, the contractor shall submit to the 
public agency compliance officer and the Division an initial project workforce report (Form AA 201) 
electronically provided to the public agency by the Division, through its website, for distribution to and 
completion by the contractor, in accordance with N.J.A.C. 17:27-7. The contractor also agrees to submit 
a copy of the Monthly Project Workforce Report once a month thereafter for the duration of this contract 
to the Division and to the public agency compliance officer. 
 
The contractor agrees to cooperate with the public agency in the payment of budgeted funds, as is 
necessary, for on-the-job and/or off-the-job programs for outreach and training of minorities and 
women. 

 
        (D)  The contractor and its subcontractors shall furnish such reports or other documents to the 
Division of Public Contracts Equal Employment Opportunity Compliance as may be requested by the 
Division from time to time in order to carry out the purposes of these regulations, and public agencies 
shall furnish such information as may be requested by the Division of Public Contracts Equal 
Employment Opportunity Compliance for conducting a compliance investigation pursuant to 
Subchapter l0 of the Administrative Code (NJAC 17:27). 
 
 
 
              
                 Contractor’s Representative 

       Signature of Acknowledgement 
   
 
              
          
              
         Date of Acknowledgement 
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ELECTION CONTRIBUTIONS DISCLOSURE  
NOTIFICATION ACKNOWLEDGEMENT FORM  

 
 
 
Starting in January 2007, all business entities are advised of their responsibility to file an annual disclosure 
statement of political contributions with the New Jersey Election Law Enforcement Commission (ELEC) 
pursuant to N.J.S.A. 19:44A-20.27, if they receive contracts in excess of $50,000.00 from public entities, in 
a calendar year.  Business entities are responsible for determining if filing is necessary.   
 
Additional information on this requirement is available from ELEC at 1-888-313-3532 or at 
www.elec.state.nj.us. 

 
 
 
 
 

              
                  Contractor’s Representative 

       Signature of Acknowledgement 
   
 
              
          
               
          Date of Acknowledgement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



P-29 

COMPREHENSIVE IRAN SANCTIONS, ACCOUNTABILITY AND INVESTMENT ACT OF 2010 
DISCLOSURE OF INVESTMENT ACTIVITIES IN IRAN 

N.J.S.A 40A:11-2.1; P.L. 2012, c. 25 (7/30/12) 
 

Solicitation Number:_______________________Bidder/Offeror:_______________________________ 
 

Pursuant to Public Law 2012, c. 25, any person or entity that submits a bid or proposal or otherwise proposes 
to enter into or renew a contract must complete the certification below to attest, under penalty of perjury, that 
the person or entity, or one of the person or entity's parents, subsidiaries, or affiliates, is not identified on a list 
created and maintained by the Department of the Treasury as a person or entity engaging in investment 
activities in Iran. If the Director finds a person or entity to be in violation of the principles which are the 
subject of this law, s/he shall take action as may be appropriate and provided by law, rule or contract, 
including but not limited to, imposing sanctions, seeking compliance, recovering damages, declaring the 
party in default and seeking debarment or suspension of the person or entity. 
 
I certify, pursuant to Public Law 2012, c. 25, that the person or entity listed above for which I am 
authorized to bid/renew (INITIAL): 

 
is not providing goods or services of $20,000,000 or more in the energy sector of Iran, including a 
person or entity that provides oil or liquefied natural gas tankers, or products used to construct or 
maintain pipelines used to transport oil or liquefied natural gas, for the energy sector of Iran, 
AND 

 
is not a financial institution that extends $20,000,000 or more in credit to another person or 
entity, for 45 days or more, if that person or entity will use the credit to provide goods or services 
in the energy sector in Iran. 

 
In the event that a person or entity is unable to make the above certification because it or one of its 
parents, subsidiaries,  or  affiliates  has  engaged  in  the  above-referenced  activities,  a  detailed,  
accurate  and precise description of the activities must be provided in part 2 below under penalty of 
perjury. Failure to provide such will result in the proposal being rendered as non-responsive and 
appropriate penalties, fines and/or sanctions will be assessed as provided by law. 
 
PART 2: PLEASE PROVIDE FURTHER INFORMATION RELATED TO INVESTMENT 
ACTIVITIES IN IRAN You must provide a detailed, accurate and precise description of the activities of the 
bidding person/entity, or one of its parents, subsidiaries or affiliates, engaging in the investment activities in 
Iran outlined above by completing the boxes below. 
 
EACH BOX WILL PROMPT YOU TO PROVIDE INFORMATION RELATIVE TO THE ABOVE 
QUESTIONS. PLEASE PROVIDE THOROUGH ANSWERS TO EACH QUESTION. IF YOU NEED 
TO MAKE ADDITIONAL ENTRIES, COPY AND ADD ADDITIONAL PAGES AS NECESSARY. 
 
Name:______________________________________ Relationship to Bidder/Offeror:____________________ 
 

Description of Activities: 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
___ 
 

Duration of Engagement:________________________ Anticipated Cessation 
Date:_______________________ 
 

Bidder/Offeror Contact Name:____________________Contact Phone Number:__________________________ 
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COMPREHENSIVE IRAN SANCTIONS, ACCOUNTABILITY AND INVESTMENT ACT OF 2010 

DISCLOSURE OF INVESTMENT ACTIVITIES IN IRAN 
N.J.S.A 40A:11-2.1; P.L. 2012, c. 25 (7/30/12) 

(CONTINUED) 
 

Certification: I, being duly sworn upon my oath, hereby represent and state that the foregoing 
information and any attachments thereto to the best of my knowledge are true and complete. I 
attest that I am authorized to execute this certification on behalf of the above-referenced person 
or entity. I acknowledge that the Owner is relying on the information contained herein and 
thereby acknowledge that I am under a continuing obligation from the date of this certification 
through the completion of any contracts with the Owner to notify the Owner in writing of any 
changes to the answers of information contained herein. I acknowledge that I am aware that it is a 
criminal offense to make a false statement or misrepresentation in this certification, and if I do 
so, I recognize that I am subject to criminal prosecution under the law and that it will also 
constitute a material breach of my agreement(s) with the Owner and that the Owner at its option 
may declare any contract(s) resulting from this certification void and unenforceable. 

 
 

Full Name (Print):___________________________
 Signature:_________________________________________ 

 
 

Title:_____________________________________
 Date:________________________________________ 

 
 
 
 

Attest: 
 
                                                          
 
 (SEAL) 
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Vendor’s Certification of Eligibility 
 
 The following Certification is required of all persons and/or entities that contract with the 
Borough of Belmar, Monmouth County, New Jersey to comply with the requirements of Borough of Belmar 
Ordinance 2004-14, as amended by Ordinance 2005-19. 

If the Vendor has any question as to this form, the terms used or the operation of, or compliance 
with the Ordinances, the Vendor should refer to the Ordinances.  Should there be any conflict between 
this form, the terms used or the operation of, or compliance with the Ordinances, the Ordinances in 
effect shall control. 
 
 For the purposes of this Certification the following definitions shall apply: 

 
Other Elected Office Campaign Contribution shall mean any contribution, whether in the form of 
money, free service or pledge, including without limitation any in-kind contributions, or 
purchases of tickets, advertisements or the like, directly or indirectly, to any campaign 
committee or election fund maintained by or on behalf of any holder of any Elected Office of the 
Borough who is a declared candidate for an elected office other than an Elected Office of the 
Borough;  the term directly or indirectly as used herein shall further mean and include any 
campaign contributions made through intermediaries or third-parties for the purpose of concealing 
the source of the contribution(s).  

 
Agreement to Purchase Goods or Services shall mean any agreement whether by contract or purchase 
order, whether above or below any public bid threshold that may be established from time to time 
by the State of New Jersey, for the sale of any goods or non-professional services to the 
Borough, as defined herein, and without regard to whether the said agreement or contract is 
awarded pursuant to and in accordance with the open public bidding requirements of NJSA 40A:11-5, 
et seq. 
 
Borough shall mean the Borough of Belmar as a municipal entity, and any Elected Official, 
Municipal Officer Municipal Employee, or any agent, department, board or commission of the 
Borough of Belmar. 

 
Belmar Campaign Contribution shall mean any contribution, whether in the form of money, free 
service or pledge, including without limitation any in-kind contributions, or purchases of 
tickets, advertisements or the like, directly or indirectly, to any campaign committee or 
election fund of any candidate for, or holder of any Elected Office of the Borough, or to any 
municipal or party committee or political club or organization within the Borough; the term 
directly or indirectly as used herein shall further mean and include any campaign contributions 
made through intermediaries or third-parties for the purpose of concealing the source of the 
contribution(s).  
 
Campaign Contribution shall mean Other Elected Office Campaign Contribution, Belmar Campaign 
Contribution, County Campaign Contribution and/or Pass-Through Campaign Contribution as defined 
herein. 
 
County Campaign Contribution shall mean any contribution, whether in the form of money, free 
service or pledge, including without limitation any in-kind contributions, or purchases of 
tickets, advertisements or the like, directly or indirectly, to any county political organization 
or county campaign committee or fund within the County of Monmouth; the term directly or 
indirectly as used herein shall further mean and include any campaign contributions made through 
intermediaries or third-parties for the purpose of concealing the source of the contribution(s).  

 
Elected Official shall mean any person who holds a position in the Borough of Belmar which 
requires being elected by the voters of the Borough of Belmar. 

 
Elected Office, except where described more narrowly in this section, shall mean any governmental 
position which requires being elected by the voters, without regard to the whether the Elected 
Office is within or without the Borough. A “Candidate for Elected Office” shall mean a person who 
has filed, or on whose behalf has been filed, a petition with the Clerk of any County, for the 
purpose of appearing on the ballot, whether in a primary, general, municipal or school boar 
election, for an Elected Office.   

 
Entity shall mean any corporation, professional corporation, joint venture, general or limited 
partnership, trust or limited liability company, or subsidiary or parent of any of the foregoing. 
 
Municipal Official or Municipal Employee shall mean any other person who works for or holds a 
position with the Borough of Belmar other than an Elected Official. 

 
 

(over) 
Pass-Through Campaign Contributions shall mean any contribution, whether in the form of money, 
free service or pledge, including without limitation any in-kind contributions, or purchases of 
tickets, advertisements or the like, directly or indirectly, to any campaign committee or 
election fund of any candidate for, or holder of any Elected Office of the Borough, or to any 
municipal or party committee or political club or organization within the Borough, that is 
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received from the election fund or other campaign account of any elected official or candidate 
for any office other than mayor or council of the Borough, or from any local, county or state 
party committee or campaign committee or political organization, or any political action 
committee or fund of any kind, whether within or without Belmar or Monmouth County. 
 
Vendor shall mean any individual person or Entity who either negotiates, bids or otherwise seeks 
to enter into an Agreement to Purchase Goods or Services as defined herein.  In the case of any 
Vendor who is an individual person, the term shall also include the individual’s spouse, if any, 
and any child living at home, as well as any Entity by whom any of them are employed or in which 
any of them have an ownership interest in excess of Five Percent (5%).  In the case of any Vendor 
who is an Entity, the term shall also include each and every principal of the said Entity who has 
an ownership interest in excess of Five Percent (5%) in the Entity, or any parent or subsidiary 
of the Entity, and their spouses, if any, and any child living at home. 
 
Vendor’s Certification of Eligibility shall mean a certification in lieu of affidavit pursuant to 
which each Vendor and Professional Vendor shall list each and every Belmar Campaign Contribution 
and each County Campaign Contribution the Vendor or Professional Vendor, as the case may be, has 
made during the preceding three-years. 
 
Vendor’s Campaign Contribution List shall mean the list of each and every Belmar Campaign 
Contribution and each County Campaign Contribution the Vendor has made during the preceding 
three-years submitted in conjunction with and as a part of the Vendor’s Certification of 
Eligibility. 
 
 

 
 
9-6 BELMAR AND COUNTY CAMPAIGN CONTRIBUTION LIMITS AFFECTING VENDOR ELIGIBILITY AND CONFLICTS OF 

INTEREST. 
 

A. Campaign Contribution limits affecting the eligibility of Vendors and Professional 
Vendors, pursuant to Section 4-19, to enter into or be paid pursuant to Agreements 
to Purchase Goods or Services and Agreements to Purchase Professional Services are 
as follows: 

 
1. The maximum combined amount of Belmar Campaign Contributions and 

Other Elected Office Campaign Contributions that may be made by a 
Vendor during any calendar year shall not exceed $300, and this 
limit shall include all contributions made to each candidate for 
Elected Office from the same party or campaign ticket and without 
regard to whether the said candidates maintain a joint campaign 
account; 

 
2. The maximum combined amount of Belmar Campaign Contributions and 

Other Elected Office Campaign Contributions that may be made by a 
Professional Vendor during any calendar year shall not exceed $0, 
and this limit shall include all contributions made to each 
candidate for Elected Office from the same party or campaign ticket 
and without regard to whether the said candidates maintain a joint 
campaign account. 

 
3. The maximum amount of County Campaign Contributions that may be 

made by a Vendor or Professional Vendor shall not exceed $2,500 
during any calendar year to each party. 
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VENDOR’S CERTIFICATION 
 
I ______________,as authorized representative of _________________ a Vendor of the 
Borough of Belmar hereby certify pursuant to the requirements of Borough of Belmar 
Ordinance 2004-14, as amended by Ordinance 2005-19 that _________________ Vendor 
has not made or solicited Campaign Contributions, as defined herein, in excess of 
the amounts allowed per Section 9-6(A), excluding contributions made prior to the 
effective date of Ordinance 2004-14 of January 1, 2004 as allowed per Section 4-
19.8 (formerly 4-26) and 9-7, as detailed on the attached Vendor’s Campaign 
Contribution List which is deemed incorporated hereto, or that any violation of 
Ordinance 2004-14, as amended by Ordinance 2005-19 has been cured by the Vendor, as 
of the date of this Certification, by complying with Section 9.9 in that the Vendor 
within 30 days after the general election during the calendar year in which the 
excess Campaign Contribution was made notified the Chief Financial Officer in 
writing that it has received a reimbursement of all contributions in excess of that 
allowed in Section 9-6(a) and attached to that writing a true and correct copy of 
the check received in reimbursement.  Further, notwithstanding anything contained 
herein to the contrary, the Vendor pursuant to Section 4-19.3 (formerly 4.21) shall 
have a continuing duty to report immediately to the Borough’s Chief Financial 
Officer any Campaign Contributions made in violation of Ordinance 2004-14, as 
amended by Ordinance 2005-19 that occur during any time that an Agreement for the 
Sale of Goods or Services is in effect, or that occur during the pendency of any 
negotiations or bidding by the Vendor to enter in such an Agreement. 
 
I ______________,as authorized representative of _________________ Vendor hereby 
certify in lieu of an affidavit, under penalty of perjury, that the foregoing 
Certification is true, accurate and complete. 
 
 
Signature: ________________________________ 
 
 
Date  ______________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(over)
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VENDOR’S CAMPAIGN CONTRIBUTION LIST 

 
 
I ______________,as authorized representative of _________________ a Vendor of the 
Borough of Belmar hereby certify pursuant to the requirements of Borough of Belmar 
Ordinance 2004-14, as amended by Ordinance 2005-19 that the following is a true, 
accurate and complete Vendor’s Campaign Contribution List of each and every Belmar 
Campaign Contribution and each County Campaign Contribution the Vendor has made 
during the preceding three-years which is being submitted concurrently with and is 
deemed incorporated into the Vendor’s Certification Of Eligibility dated 
_________________. 
 

[INSERT LIST HERE] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
I ______________,as authorized representative of _________________ Vendor hereby 
certify in lieu of an affidavit, under penalty of perjury, that the foregoing 
Certification is true, accurate and complete. 
 
 
Signature: ________________________________ 
 
 
Date:  ______________________ 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 INSTRUCTIONS TO BIDDERS 
 
 (SECTION IB)



 

 IB-i 

Addenda and Interpretation (Pre-Bid)      IB.5 
"Affirmative Action" Against Discrimination           IB.22 
American and New Jersey Products                      IB.19 
Approved "Affirmative Action" Program 
   Required              IB.22.4 
Award (of Contract), Basis of            IB.6.1 
Award Not Binding Prior to Execution          IB.10.2 
Award (of Contract), Time for         IB.7.3 
Access to Work & Contractor's Document       IB.27 
 
Basis of Contract Award         IB.6.1 
Bidder Referred to Law         IB.22.1 
Bidder to Execute Contract         IB.10.1 
Bidders, Qualification of         IB.2 
   Referred to Laws        IB.14 
   to Determine Conditions       IB.15.2 
   to Visit Site         IB.15.1 
Bidding, Time and Place of         IB.1.2 
Bond Performance, Form of         IB.9.3 
 
Capital (& Experience Requested)        IB.2.1 
Completion, Time for                        IB.3 
Conditions, Bidders to Determine      IB.15.2 
Consent of Surety          IB.8 
Construction Stakes, Contractor to Provide     IB.16.2 
Contract, Basis of Award         IB.6.1 
   Failure or Refusal to Execute                      IB.10.3 
Contract Agreement, Form of         IB.10.4  
Contractor, Responsible for Errors      IB.16.4 
   to Assist Engineer        IB.16.5 
   to Protect Control Points       IB.16.6 
   to Provide Construction Stakes      IB.16.2 
   to Secure Permits        IB.13 
Contractor's Layout, Engineer to Check     IB.16.3 
Controls, Engineer to Establish        IB.16.1 
Control Points, Contractor to Protect      IB.16.6 
Costs of Engineering & Inspection      IB.4.2 
Civil Rights - Federal        IB.22.6 



 

 IB-ii 

Damages, Liquidated          IB.4 
Damages for Non-Completion         IB.4.3 
Debarment, Suspension, Ineligibility and 
   Voluntary Exclusion        IB.32 
Determination of Wage Rates       IB.26.2 
Disclosure of Ownership         IB.21 
 
Engineer to Establish Controls       IB.16.1 
   to check Contractor's Layout       IB.16.3 
   Contractor to Assist        IB.16.5 
Engineering & Inspection, Cost of      IB.4.2 
Errors, Contractor Responsible for           IB.6.3 
   in Proposals         IB.6.3 
Estimated Quantities          IB.6.5 
Execution, Award not Binding Prior to       IB.10.2 
   of Contractor by Bidder       IB.10.1 
Experience and Capital Required      IB.2.1  
 
Failure or Refusal to Execute Contract       IB.10.3 
Form of Contract Agreement                          IB.10.4 
   Payment Bond        IB.20.3 
   Performance Bond              IB.9.3 
 
Illegal Aliens           IB.24 
Incomplete Proposals and Informal        IB.6.2 
   Proposal Withdrawing       IB.1.3 
Informalities, Right to Waive Reserved       IB.12.4 
Inspection (and Engineering), Costs of     IB.4.2 
 
Local Labor Employment       IB.22.2 
Local Standards        IB.23 
Law, Bidders Referred to         IB.14 
   Concerning Prevailing Wages      IB.5.1 
Laying Out the Work        IB.16 
Layout (Contractor's) Engineer to Check     IB.16.3 
Liquidated Damages          IB.4 
 
Minority Business Utilization Commitment     IB.22.4 
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 INSTRUCTIONS TO BIDDERS 
 
 
IB.1  RECEIPT AND OPENING OF PROPOSALS 
 
IB.1.1  Owner and Project 
 
The Mayor and Council of the Borough of Belmar, New Jersey (hereinafter called the "Owner") 
invite proposals for “Rebid of the 5th and 10th Avenue Pavilion Construction”. 
 
IB.1.2  Time and Place of Opening of Proposals 
 
Proposals will be received by the Owner at the time and place specified in the Notice to Bidders, 
publicly opened and read aloud. 
 
IB.1.3  Withdrawing Proposals 
 
Proposals forwarded to the Owner before the time of opening of Proposals may be withdrawn upon 
written application of the bidder who shall be required to produce evidence showing that he is or 
represents the principal or principals involved in the Proposal.  Proposals may not be withdrawn 
within twenty-four (24) hours of the stipulated time of opening of bids. 
 
 
IB.2  QUALIFICATIONS OF BIDDERS 
 
IB.2.1  Experience and Capital Required 
 
Bidders must be experienced in the kind of work required to be performed, have the equipment 
required and/or have the means to secure it, and have sufficient capital to properly execute the work 
within the time allowed. 
 
IB.2.2  Proof of Qualifications 
 
Each proposal shall contain adequate proof of the qualifications of the bidder to perform in a 
satisfactory manner all work covered by the Contract Documents within the time specified in the 
Contract.  This proof shall be fully recorded in the form of Bid or Proposal on pages left blank for 
that purpose. 
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These records shall show, among other things: 
 
a. That the bidder is a competent organization which performed work similar in amount, value, 

cost, character and proportions. 
 
b. That he has available for immediate use on the work, the necessary plant and equipment. 
 
c. The names of all officers of the bidder corporation. 
 
d. The name of the executive who will give personal attention to the work whenever so desired 

by the Engineer and Owner. 
 
The Owner, at its discretion, may require such guarantees as it may deem necessary to protect its 
interests, and their proposals may be required by the Owner as a condition precedent to receipt of the 
same as formal and acceptable. 
 
In addition to the statements herein required, any bidder, before the award of the Contract, may be 
otherwise required to establish that he has the necessary facilities, plant, experience, and financial 
resources to perform the work in a satisfactory manner, and within the time stipulated, and that he 
has had experience in performing work of the same or similar nature. 
 
 
IB.3  TIME FOR COMPLETION OF WORK 
 
Bidders are hereby advised that the project is anticipated to be awarded on Wednesday, 
January 22, 2014.  It is anticipated that the project will commence by Wednesday, 
February 4, 2014.  The project must be completed and receive a Temporary Certificate of 
Occupancy by July 23, 2014.   See “Instructions to Bidders” and “Supplementary General 
Conditions”, regarding Liquidated Damages regarding completion time.  Liquidated 
damages will apply if that date is not met.       
 
The Contractor shall, however, not begin work until: 
 
a. The Contract has been fully executed and the required bonds and insurance certificates have 

been provided and approved by the Owner; 
 
b. The Contractor has provided the Engineer with the minimum of seventy-two (72) hours 

notice concerning the time and place he intends to commence work; and  
 
c. The Contractor has received permission from the Engineer to commence initial work on the 

project. 
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IB.4  LIQUIDATED DAMAGES 
 
IB.4.1  Damages for Cause 
 
The Contractor shall be liable to the Owner for all expenses, losses, damages, as determined by the 
Engineer, incurred in consequence of any defect, omission or mistake of the Contractor, his 
subcontractors, agents or employees, or for the making good thereof. 
 
IB.4.2  Costs of Engineering and Inspection 
 
There will be deducted from any payments due the Contractor and retained by the Owner an amount 
to defray the cost of wages and overhead paid by the Owner to any Resident Engineer, Observer and 
Observers employed on the work for any time in excess of the completion time stipulated, in excess 
of ten (10) hours per day or on Sundays, or legal holidays.  This amount shall be determined at the 
rate of One Hundred Dollars ($110.00) per manhour for each Observer or Resident Project 
Representative. 
 
IB.4.3  Damages for Non-Completion 
 
If the Contractor is permitted to finish the work after the specified period of completion, the 
Owner shall have full authority to and may deduct and retain from any payments due the 
Contractor the sum of Five Thousand Dollars ($5000.00) for each calendar day thereafter that 
the contract remains uncompleted, as a liquidated damage, and not as a penalty, to defray 
reasonable loss to the Owner due to failure to complete the work in the stipulated time. 
 
 
IB.5  ADDENDA AND INTERPRETATIONS (PREBID) 
 
No interpretations of the meaning of the plans, specifications, or other pre-bid documents will be 
made to any bidder orally. 
 
Every request for such interpretations should be in writing addressed to the Engineer at the address 
given in the Notice to Bidders (Advertisement) and to be given consideration must be received at 
least nine (9) working days prior to the date fixed for the opening of bids.  Any and all such 
interpretations and any supplemental instructions will be in the form of written addenda to the 
specifications which, if issued, will be issued to all prospective bidders (at the respective address 
furnished for such purposes), not later than three (3) working days prior to the date fixed for the 
opening of bids.  The issue of interpretation shall not relieve such bidder from any obligation under 
his bid as submitted.  All addenda so issued shall become part of the Contract Documents. 
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IB.6  PREPARATION OF PROPOSALS 
 
IB.6.1  Basis of Contract Award 
 
Bids will be received under these specifications for the completion of the whole work.  This proposal 
is split into three separate contracts.  Contract A is for the construction of both buildings, boardwalk, 
utilities, fencing, including all work shown on the plans.  Contract B is for the work for 5th Avenue 
Pavilion and all required boardwalk, fencing, utilities, etc. at this pavilion as shown on the plans.    
Contract C is for the work for 10th Avenue Pavilion and all required boardwalk, fencing, utilities, 
etc. at this pavilion as shown on the plans.  The alternates included are for the substitution of a 
timber louvered wall in lieu of fencing which is included in the Base Bid.   
 
The correct total lump sum bid for the total of Base Bid and Add Alternate (if applicable) added in 
order up to the limit of available funds by formal and responsible bidder(s) will govern in the 
awarding of the Contract. The Contractor must give separate prices per unit measure for each of the 
several classes of work to be performed as given in the Estimate of Quantities.  The sum of the 
estimated quantities multiplied by the prices per unit of measure should equal the lump sum bid for 
the entire work. If not, then the bid can be deemed informal. 
 
IB.6.2  Incomplete or Informal Proposals 
 
No bids will be considered in which all of the items given in the Estimate of Quantities are not filled 
out.  Bidders are cautioned not to attach any conditions, limitations or provisions to the Proposal as 
such conditions, limitations or provisions will render their bid informal and cause its rejection. 
 
IB.6.3  Completion and Submission of Proposals 
 
Proposals must be typed or written in ink on the blank form provided.  Prices must be given both in 
writing and in numerical values.  In the case of a difference, however, the bid shall be deemed 
informal. 
 
Proposals which are incomplete, conditional or obscure, or which contain additions not called for, 
erasures, alterations, or irregularities of any kind, may be rejected as informal.  If any information 
required herein is not provided, the proposal shall be deemed irregular and for which cause may be 
rejected as informal and not considered. 
 
Bids must be enclosed in a sealed envelope, addressed to the Owner, bearing on the outside the 
name and address of the bidder and must be delivered at the place and time required or mailed so as 
to be received prior to the opening time set in the advertisement.  Bids received after the hour herein 
named or in unsealed envelopes or without the bidder's name on the outside thereof will not be 
considered. 
 
The Owner may consider informal any bids not prepared and submitted in accordance with the 
provisions hereof and may waive any informalities in or reject any and all bids. 
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IB.6.4  Materials to be Bid in Place 
 
Unless otherwise specified, the price for each of the items in the Proposal shall be for the material in 
place and/or when applicable materials/equipment delivered to the Owner.  Any and all work 
necessary to construct, erect or place such material in the work shall be estimated and included in the 
cost of each item. 
 
IB.6.5  Estimated Quantities 
 
It has been the endeavor to estimate these approximate amounts in each class to cover the 
requirements; however, it is usually expected that the amount finally paid for will be different than 
those submitted for bidding.  In case either a greater or lesser amount of the various classes given in 
the estimated amounts for bidding is required to finally complete the work, the Contractor agrees to 
make no claim for the variation, but will accept final payment on the actual amount of work 
performed at his unit price bid. 
 
IB 6.6 Project Labor Agreement 

Bidders are advised that the awarded Contractor will be required to negotiate a Project 
Labor Agreement (PLA) with the Monmouth-Ocean County Building and Construction 
Trades Council, AFL-CIO and required Union Affiliates.  See End of this section for a 
Sample Project Labor Agreement.  The contract will not be executed with the awarded 
contractor until the PLA is negotiated.   

 
IB.7  PROPOSAL SECURITY 
 
IB.7.1  Security Required 
 
Each proposal must be accompanied by a bid guarantee in accordance with Chapter 189 of the Laws 
of 1974.  Said guarantee may, at the bidder's option, be in the form of a cashier's check or a certified 
check or a bid bond from a surety company authorized to do business in the State of New Jersey and 
acceptable to the Owner in the amount of at least ten percent (10%) of the amount of the bid, but not 
in excess of $20,000.00. 
 
IB.7.2  Return of Proposal Security 
 
Such Proposal Security will be returned to all except the three (3) lowest formal bidders within ten 
(10) working days after the opening of bids; the remaining Proposal Securities, except that of the 
bidder to whom the Contract is awarded shall be returned within five (5) working days of the date of 
the Contract award.  The Proposal Security of the Bidder to whom the Contract is awarded shall be 
retained until the Contract is executed and any required performance bond or other security is 
submitted.  If bid proposals are rejected, the Proposal Securities of all bidders will be returned within 
ten (10) days thereafter. 
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IB.7.3  Time for Award of Contract 
 
The Contract shall be awarded or all bids therefore rejected within sixty (60) days after the opening 
of bids except where the invitation to bid states that the execution of the contract shall be subject to 
prior approval or disapproval by a Federal or State agency or department, in which event the 
contract shall be awarded or all bids therefore rejected within fifteen (15) days after the approval or 
disapproval by such Federal or State agency or department. 
 
IB.8  CONSENT OF SURETY 
 
In addition to the Proposal Security, each proposal must be accompanied by a statement, similar in 
form to that annexed to the Proposal, of a surety company authorized to do business in the State of 
New Jersey and acceptable to the Owner, agreeing, in the event that the bidder is awarded the 
Contract, to furnish a performance bond, in the form annexed hereto, of a face value of one hundred 
percent (100%) of the amount of the Proposal. 
 
 
IB.9  PERFORMANCE SECURITY 
 
IB.9.1  Security Required 
 
The Contractor, as part of the performance of this Contract, shall furnish and deliver to the Owner, a 
bond of indemnity for one hundred percent (100%) of the full amount of the Contract Price, for the 
faithful performance by the Contractor of all the covenants and agreements on the part of the 
Contractor contained in this Contract, including the safeguarding of the Owner against infringements 
of any and all patents and the guaranteeing of the materials and workmanship and for the protection 
of all persons furnishing material and labor for the construction of this Contract to the Contractor or 
the subcontractor.  Said Contract Bond must be a surety bond satisfactory to the Owner, shall be 
substantially in the form included in the Contract Documents, and must stipulate that any change, 
extension of time, alteration or addition to the terms of the Contract or to the work to be performed 
thereunder or in the specifications accompanying same shall not in any way affect the surety's 
obligation for the bond and must further provide for a waiver of notice of same. 
 
Said bond shall comply with all statutes of the State of New Jersey and all revisions thereto and meet 
all the requirements, of said statutes. 
 
IB.9.2  Release of Performance Security 
 
The surety bond or bonds provided shall not be released until final acceptance of the whole work 
and then only if all liens or claims have been satisfied and any maintenance or guarantee bonds 
required have been executed and approved by the Owner. 
 
IB.9.3  Form of Performance Bond 
 
The Owner shall require the Contractor and his surety to execute a performance bond of the 
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following form: 
 
 PERFORMANCE BOND 
 
 KNOW ALL PERSONS BY THESE PRESENTS, that we the undersigned 
 
 _______________________________________________________ 
  (Name of Contractor) 
 _______________________________________________________ 
 (Address of Contractor) 
  
 as principal and ______________________________________________________ 
 as surety, a corporation organized and existing under the laws of the State of 

__________________________ and duly authorized to do business in the State of 
New Jersey, are held and firmly bound unto _______________________________ 

      ___________________________________________________________________ 
 ___________________________________________________________________ 
 County of ________________________ State of New Jersey, in the penal sum  of 

__________________________ Dollars, for the payment of which will and truly to 
be made we hereby jointly and severally bind ourselves, our heirs, executors, 
administrators, successors and assigns. 

 
 Signed this ________ day of __________________________, 
 Nineteen Hundred and _______________________________AD. 
 
 The condition of the above obligation is such that whereas the named principal did 

on the ________ day of ___________________________, 20________ enter into a 
contract with _________________________________________ 
_______________________________________________________ County of 
______________, State of ____________________ which said Contract is made a 
part of this, the bond, the same as though set forth herein. 

 
 Now if the said principal shall well and faithfully do and perform the things agreed 

by (him) (them) (it) to be done and performed according to the terms of said 
Contract, or any changes or modifications therein made as therein provided and shall 
pay lawful claims of subcontractors, materialmen, laborers, persons, firms or 
corporations, for labor performed, or materials, provisions, provender or other 
supplies or teams, fuel oils, implements or machinery furnished, used or consumed in 
the carrying forward, performing or completing of said Contract; we agreeing and 
assenting that this undertaking shall be for the benefit of any subcontractor, 
materialman, laborer, person, firm or corporation having a just claim as well as for 
the obligee herein; and shall indemnify and save harmless the Owner mentioned in 
the Contract aforesaid, its officers, agents, and servants, and each and every one of 
them against and from all suits and costs of every kind and description from all 
damages to which the said Owner in said Contract mentioned, or any of its officers, 
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agents or servants may be put by reason of injury to the person or property of others 
resulting from the performance of said work, or through the negligence of said 
Contractor aforementioned, or through any improper or defective machinery, 
implements or appliances used by the said Contractor in the aforesaid work, or 
through any act or omission on the part of the said Contractor or his agents, 
employees or servants; and shall further indemnify and save harmless the Owner 
mentioned in the Contract aforesaid, its officers, agents and servants from all suits 
and actions of any kind or character whatsoever, which may be brought or instituted 
by any subcontractor, materialman or laborer who has performed work or furnished 
materials in or about the work required to be done pursuant to the said Contract or 
by, or on account of any claims or amount recovered for any infringement of patent, 
trademark or copyright; then this obligation shall be void; otherwise the same shall 
remain in full force and effect; it being expressly understood and agreed that the 
liability of the surety for any and all claims hereunder, shall in no event exceed the 
penal amount of this obligation as herein stated. 

 
 The said surety hereby stipulates and agrees that no modifications, omissions or 

additions in or to the terms of the said Contract, or in or to the plans or specifications 
therefore, shall in any way affect the obligation of said surety on its bond. 

 
    CONTRACTOR  _____________________________ 
    SIGNED BY    _____________________________ 
    SIGNATURE   _____________________________ 
    TITLE        _____________________________ 
    ADDRESS      _____________________________ 
        _____________________________ 
        _____________________________ 
 
 
 ATTEST: 
 
 ___________________________________ 
 (SEAL) 
 
  

(A corporate acknowledgement and statement of authority to be attached by the 
Surety Company.  Date of Bond must not be prior to date of Contract). 

 
 
 APPROVAL OF BOND 
 
 The foregoing Bond approved this ______ day of ________  

________________________, 20 ______. 
 
    Signed by  ______________________________ 
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    Signature  ______________________________(s) 
    Title      ______________________________  
 
 
IB.10  EXECUTION OF CONTRACT 
 
IB.10.1  Bidder to Execute Contract 
 
The individual, firm or corporation to whom or to which the Contract is awarded, shall sign the 
necessary agreements, shall provide the required bond and insurance certificates and shall return 
them, fully executed, to the office of the Owner within ten (10) days of the date of mailing of 
Contract Documents by the Owner to the successful bidder. 
 
IB.10.2  Award Not Binding Prior to Contract Execution 
 
No award of Contract shall be binding upon the Owner unless and until the contract has been fully 
executed, the PLA has been negotiated, the required insurance certificates have been provided and 
the successful bidder's surety has been approved by the Owner. 
 
IB.10.3  Failure or Refusal to Execute Contract 
 
The bidder to whom the Contract is awarded shall execute such Contract and bonds required within 
ten (10) days after the Award of the Contract to him by the Owner.   
 
Should the bidder fail to execute and deliver the Contract and bonds within the time above-
mentioned, the Owner shall be entitled to retain the certified check accompanying the bid or 
proposal and to deduct therefrom (a) the expenses of reletting the contract, and (b) any difference 
between the sum which the said bidder would have been entitled to receive upon the completion of 
the Contract, if awarded to him, and the sum which the Owner may be obliged to pay the person or 
persons by whom the Contract shall be finally executed, provided the latter sum be greater. 
 
IB.10.4  Form of Contract 
 
The Owner shall require the Contractor to execute a Contract of the following form: 
 
  CONTRACT 
 
 THIS AGREEMENT, made this _______ day of ______________ in the year of 

Our Lord Two Thousand and ______________________, between 
the________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 

 hereinafter called "Owner" and __________________________________________ 
 ___________________________________________________________________ 

___________________________________________________________________ 
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 hereinafter called the Contractor. 
 
 WITNESSETH:  That the Owner and the Contractor, for the consideration 

hereinafter specified, agree as follows: 
 
 ARTICLE ONE:  SCOPE OF WORK.  Contractor covenants and agrees to provide 

all necessary machinery, tools and equipment and to furnish and deliver all materials, 
and to do and perform in a good and workmanlike manner all the work and labor 
required to be furnished and delivered, done and performed in conformity with the 
Contractor Documents hereto annexed which said Contract Documents and 
Contractor's Proposal annexed thereto are hereby made a part of this agreement as 
fully and with the same effect as if the same had been set forth in the body of this 
agreement. 

 
 ARTICLE TWO:  TIME OF DELIVERY AND PERFORMANCE:  Said delivery of 

performance shall be in accordance with the provisions of the Contract Documents 
annexed hereto or if no time is set forth therein, as directed by the Owner. 

 
 ARTICLE THREE:  PAYMENT:  Owner agrees to pay Contractor for said work 

and materials when completed or delivered, as the case may be, in accordance with 
the said Contract Documents within the time stated for the actual quantity of 
authorized work done under each item scheduled in the Proposal at the respective 
unit prices bid therefore by the Contractor, which payment, according to the 
estimated quantities will amount to _____________________________________  
___________________________________________________________________ 
_________________________________________________________ payments to 
be made in accordance with the Owner's manual requirements for submission of 
invoices and vouchers and approval by authorized official(s).  It is further agreed that 
the Owner reserves the right to reduce or increase any and all of the quantities in 
each item at the unit price bid.  Acceptance of the final payment to the Contractor 
shall be understood to be a release in full of all claims against the Owner arising out 
of or by reason of the work done and the materials furnished under this Contract. 

 
 ARTICLE FOUR:  INDEMNIFICATION:  The Contractor shall indemnify and hold 

harmless the Owner, the Engineer, and the Counsel and their agents and employees 
from and against all claims, damages, losses and expenses, including attorneys' fees, 
arising out of or resulting from the performance of the work provided that any such 
claim, damage, loss or expense (a) is attributable to bodily injury, sickness, disease, 
or death, or to injury to or destruction of tangible property (other than the work 
itself), including the loss of use resulting therefrom and (b) is caused in whole or in 
part of any negligent act or omission of the Contractor, and subcontractor, any 
directly or indirectly employed by any of them or anyone for whose acts any of them 
may be liable, regardless or whether or not it is caused in part by a party indemnified 
hereunder. 
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 In any and all causes against the Owner, the Engineer, or the Counsel or any of their 
agents, or employees by any employee of the Contractor, any subcontractor, anyone 
directly or indirectly employed by any of them or anyone for whose acts any of them 
may be liable, the indemnification obligation under this Article Four shall not be 
limited in any way by any limitation of the amount or type of damages, 
compensation, or benefits payable by or from the Contractor or any subcontractor 
under workmen's compensation acts, disability benefits acts, or other employee 
benefit acts. 

 
 ARTICLE FIVE:  ASSIGNMENT OF SUBLETTING:  Contract covenants and 

agrees not to assign or sublet the work specified or covered under the terms of this 
agreement without the prior approval in writing of the Owner. 

 
 ARTICLE SIX:  DISCRIMINATION:  Bidders are referred to Exhibit B – 

Mandatory Equal Opportunity Language, attached hereto. 
 
 This Contract shall be binding upon the Owner, its successors, and assigns, and upon 

the Contractor, its successors, and assigns of heirs, executors, administrators and 
assigns. 

 
  

IN WITNESS WHEREOF, the Owner has caused this instrument to be signed by 
___________________________________________________________________ 
__________________________________________________________ attested by 
___________________________________________________________________ 
____________________________________________________________ and the 
(Municipality) seal to be hereunto affixed, and the Contractor hereunto set their 
hands and seals, or caused these presents to be signed by their proper corporate seal 
to be hereto affixed, the day and year first above mentioned. 

 
 OWNER  _________________________________________________  
 
 SIGNED BY  _________________________________________________ 
 
 SIGNATURE  _________________________________________________(s) 
 
 TITLE   _________________________________________________ 
 
 ATTEST: 
 
 ________________________________________ 
 (SEAL) 
 
 CONTRACTOR _____________________________________________________ 
 



 

 IB-12 

    1. SIGNED BY  ______________________________ 
 
     SIGNATURE  ______________________________(s) 
 
     TITLE   ______________________________ 
 
    2. SIGNED BY ______________________________ 
 
     SIGNATURE  ______________________________(s) 
 
     TITLE   ______________________________ 
 
    3. SIGNED BY  ______________________________ 
 
     SIGNATURE  ______________________________(s) 
 
     TITLE   ______________________________ 
 ATTEST: 
 
 _________________________________ 
 (SEAL) NOTE:  Attach additional signature sheets in the above form if necessary. 
 
IB.11  MODIFICATIONS OF PROPOSAL 
 
Any bidder may modify his proposal by telegraphic communication or registered mail at any time 
prior to scheduled closing time for receipt of bids, provided such communications are received by 
the Owner prior to the closing time, and, provided further, the Owner is satisfied that a written 
confirmation of any telegraphic modification over the signature of the bidder was mailed prior to the 
closing time.  The communications should not reveal the bid price, but should provide the addition 
or subtraction or other modification so that the final prices or terms will not be known by the Owner 
until the sealed bid is opened.  If written confirmation is not received prior to closing time, no 
consideration will be given to telegraphic modifications. 
 
IB.12  REJECTION OF PROPOSALS 
 
IB.12.1  Multiple Proposals Not Allowed 
 
More than one Proposal from an individual, a firm or partnership, corporation or association of 
principals under the same or different names shall not be considered. 
 
IB.12.2  Unbalanced Proposal 
 
Proposals which are obviously unbalanced may be rejected at the option of the Owner. 
 
IB.12.3  Right to Reject Proposal Reserved 
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The right is reserved to reject any or all Proposals presented, if the Owner, and the Owner alone 
deems it in his best interest to do so. 
 
IB.12.4  Right to Waive Informalities Reserved 
 
The Owner expressly reserves the right to waive any informality in any proposal, and to accept the 
proposal, which, in the Owner's judgement, serves his best interests. 
 
 
IB.13  PERMITS TO BE SECURED BY CONTRACTOR 
 
The Contractor shall secure all permits, licenses and bonds, and shall pay all necessary fees required 
in the prosecution of the work.  The bidder shall fully inform himself as to the cost of all necessary 
permits, licenses and bonds, and shall include this cost in the unit prices bid for the work. 
 
IB.14  BIDDERS REFERRED TO LAWS 
 
The attention of the Bidder is especially directed to the provisions of Federal, State, County, 
Municipal ordinances, laws, statutes and regulations that may apply to the work, including 
particularly all safety regulations.  Such provisions refer to construction safety, sheeting and bracing, 
obstruction of streets, open burning, maintaining of signals, storing and handling of explosives, etc.  
Particular note is to be taken also of those provisions affecting the Contractor or his employees in the 
prosecution of the work or his relation to any political subdivision or person.  All pertinent laws, 
statutes, ordinances and regulations shall be obeyed and complied with by the Contractor, his 
subcontractors and all of his representatives.  
 
In the construction of the work under this Contract, all provisions of Federal and New Jersey State 
Labor Laws shall be complied with by the Contractor. 
 
The Contractor shall comply with all current requirements of the Federal Department of Labor 
Safety and Health Regulations for construction promulgated under the Occupational Safety and 
Health Act (PL 91-596) and under Section 107 of the Contract Work Hours and Safety Standards 
(PL 91-54). 
 
The Contractor shall also comply with all current requirements of the construction promulgated 
under the New Jersey Department of Labor and Industry's Bureau of Engineering and Safety 
regulations; in particular under the Construction Safety Code, Chapter 180, Title 12 of the New 
Jersey Administrative Code. 
 
In accordance with generally accepted construction practices, the Contractor shall be solely and 
completely responsible for conditions in, on or near the job site, including safety of all persons and 
property affected directly or indirectly by his operations during performance of the work.  This 
requirement will apply continuously 24 hours a day until acceptance of the work by the Owner and 
shall not be limited to normal working hours. 



 

 IB-14 

 
The duty of the Engineer is to conduct construction review of the Contractor's performance, but is 
not intended to include review of the adequacy of the Contractor's safety measures, in, on, or near 
the construction site. 
 
All safety on the job is the responsibility of the Contractor, and prior to starting the project, he shall 
forward a letter to the State of New Jersey, Department of Labor and Industry, Bureau of 
Engineering and Safety, Trenton, New Jersey, advising this State Agency that he has been awarded 
the contract, his proposed schedule of operation and the name, address and telephone number of the 
individual he is naming as safety inspector on the project.  A copy of this letter shall be sent to the 
Owner and the Engineer before construction is started. 
 
IB.15  BIDDERS TO EXAMINE SITE AND CONDITIONS 
 
IB.15.1  Bidders to Visit Site 
 
All bidders or their representative(s) are required to visit the site of the work of this Contract and 
examine the means of access to the site.  Bidders shall make all necessary investigations in order to 
become thoroughly informed as to the character and magnitude of all work involved in the complete 
execution of the Contract, including facilities for delivery and handling of material, plant(s), if any, 
at site, and conditions and difficulties that will be encountered in the performance of the work 
specified herein.  All examinations and investigations will be made prior to submission of bids. 
 
IB.15.2  Bidders to Determine Conditions 
 
Each bidder must fully inform himself as to the conditions under which the work is to be performed. 
 These conditions shall include problems of construction, availability of labor, and equipment, 
transportation, and all else necessary to perform and complete the project as specified herein.  All 
examinations and investigations will be made prior to submission of bids. 
 
 
IB.16  LAYING OUT THE WORK 
 
IB.16.1  Engineer to Establish Controls 
 
The Engineer shall establish all bench marks and the position of base line control points on the site 
of the work.  The Engineer shall establish such horizontal and vertical controls within three (3) 
working days of the date that the Contractor presents a request that they be so established. 
 
IB.16.2  Contractor to Provide Production Stakes 
 
From the established controls the Contractor shall run all offset lines, set and drive stakes, set batter 
boards, and take all other measurements in order to lay out the work in accordance with the intent of 
the Contract Drawings. 
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IB.16.3  Engineer to Check Contractor's Layout 
 
After the Contractor has erected batter boards, or forms, and set line and elevations for grading, 
paving or structures, the Engineer will check such work for obvious errors in alignment and grade 
and only upon approval of the Engineer, shall the Contractor proceed with permanent construction 
of the work so checked. 
 
IB.16.4  Contractor Responsible for Errors 
 
Not withstanding the Engineer's responsibility to check the Contractor's layout of the work for 
obvious errors or omissions, the basic responsibility for laying out the work remains the Contractor's 
and he shall be responsible to the Owner for the rectifying or for the cost of rectifying any errors 
resulting from this layout of the work. 
 
IB.16.5  Contractor to Assist Engineer 
 
When requested by the Engineer, the Contractor shall make available a competent man from his 
construction forces to assist the Engineer in any manner which may be necessary to check the grades 
and alignment as well as other features of the work.  No extra payment will be made for the services 
of such assistant, and payment for the assistance shall be deemed to be included in the various unit 
prices bid.  Failure to comply with this provision shall be sufficient cause for the Engineer to stop 
the work on unchecked sections. 
 
IB.16.6  Contractor to Protect Control Points 
 
The Contractor shall adequately protect all monuments, stakes and marks set by the Engineer.  If 
they are disturbed or obliterated by the Contractor during the progress of the work, they shall be 
replaced by the Engineer at the Contractor's expense, and the amount thereof may be withheld from 
any payment due or becoming due. 
 
 
IB.17  MAINTENANCE PERIOD REQUIRED 
 
The bidder's attention is directed to the provisions hereinafter in the Contract Documents which 
require, unless otherwise provided, the maintenance of all work and materials furnished under this 
Contract for a period of one (1) year after final completion and acceptance of the work. 
 
 
IB.18  NORMAL WORKING HOURS REQUIRED 
 
Unless otherwise provided, the Contractor will be expected to accomplish all of the work of this 
project during normal working hours.  No work will be performed on Sundays, Legal Holidays, in 
excess of ten (10) hours or prior to 7:00 a.m. or after 6:00 p.m. on any normal working day, without 
the permission of the Engineer. 
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IB.19  AMERICAN AND NEW JERSEY PRODUCTS 
 
The products to be provided under this contract shall be only manufactured and farm products of the 
United States, wherever available, and where possible, shall purchase such products and services 
from vendors who have a place of business in New Jersey. 
 
IB.20  PAYMENT SECURITY 
 
IB.20.1  Security Required 
 
Simultaneously with his delivery of the executed contract and required Performance Security, the 
Contractor shall furnish a payment bond or bonds of face value equal to one hundred percent (100%) 
of the amount of the Proposal as security for the payment by the Contractor, and by all 
subcontractors, for all labor performed or material, provisions, provender or other supplies, teams, 
fuels, oils, implements or machinery used or consumed in, upon, for or about the construction, 
erection, alteration or repair of subject buildings, work or improvements.  The surety on such bonds 
shall be a duly authorized surety company satisfactory to the Owner. 
 
IB.20.2  Release of Payment Security 
 
The surety or bonds provided shall not be released until one (1) year after the release of the 
Performance Bond or if no Performance Security was required one (1) year after final acceptance of 
the whole work and then only if all properly filed liens or claims have been satisfied and any 
maintenance or guarantee bonds required have been executed and approved by the Owner. 
 
IB.20.3  Form of Payment Bond 
 
The bond required by this article shall be substantially the following form: 
 
 CONTRACT BOND 
 
 No. ______________ 
 
 KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned 

___________________________________________________________________ 
_________________________________________________________ as principal, 
and_________________________________________________________________
__________________________________________________________________ 

 a Corporation organized and existing under the laws of the State of 
___________________, and duly authorized to do business in the State of New 
Jersey, as Surety, are held and firmly bound unto the ___________________ in the 
penal sum of ________________________________________________________ 
_________________________________________________________ for payment 
of which well and truly to be made, we hereby jointly and severally bond ourselves, 
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our heirs, executors, administrators, successors, and assigns. 
 
 Signed this _______ day of ________________ Nineteen Hundred and 

________________________________ (20___). 
 
 The condition of the above obligation is such that whereas the above named principal 

did on the ________ day of __________________, 20_______, enter into a Contract 
with _______________________________________, which said contract is made a 
part of this bond the same as through set forth herein: 

 
 NOW, if the said _________________________________________ shall well and 

faithfully do and perform the things agreed by 
___________________________________________________________________ 

 to be done and performed according to the terms of the said Contract, or any changes 
or modifications therein made, as therein provided, and shall pay all lawful claims of 
subcontractors, materialmen, laborers, persons, firms, or corporations for labor 
performed or materials, provisions, provender, or other supplies or terms, fuels, oils 
implements, or machinery furnished, used or consumed in the carrying forward, 
performing or completing of the said Contract.  We agreeing and assenting that this 
undertaking shall be for the benefit of any subcontractor, materialman, laborer, 
person, firm, or corporation having a just claim, as well as for the obligee herein, and 
shall indemnify and save harmless the party of the first part mentioned in the 
Contract aforesaid, its Engineer, and officers, agents, employees and each and every 
one of them against and from all suits and costs of every kind and description, and 
from all damages to which the said party of the first part in the said Contract 
mentioned, or its Engineer and officers, agents, or employees may be put by reason 
of injury to the person, or property of others, resulting from the performance of said 
work, or through the negligence of the said party of the second part of the said 
Contract, or through any improper or defective machinery, implements, or appliances 
used by said party of the second part in the aforesaid work, or through any act or 
omission on the part of the said party of the second part, or his agents, employees, or 
servants, and shall further indemnify and save harmless the party of the first part 
mentioned in the Contract aforesaid, its Engineer and officers, agents and employees 
from all suits and actions of any kind or character whatsoever which may be brought 
or instituted by any subcontractor, materialman, or laborer who has performed work 
or furnished materials in or about the work required to be done pursuant to the said 
Contract or by infringement on patent, trademark, or copyright; and completes all 
requirements of the one (1) year guarantee; then this obligation shall be void.  
Otherwise, the same shall remain in full force and effect, it being expressly 
understood and agreed that the liability of the Surety for any and all claims hereunder 
shall, in no event exceed the penal amount of this obligation as herein stated.  The 
said Surety hereby stipulates and agrees that no modification, omission, or additions 
in or to the terms of the said Contract or in or to the plans or specifications therefore, 
shall in anyway affect the obligations of said Surety on its bond. 
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 IN WITNESS WHEREOF, the said Principal and Surety have duly executed this 
bond under seal the day and year above written. 

 
 Witness: 
 
 ______________________   By ___________________________ (SEAL) 
                           (Principal - Individual) 
 
            __________________________________________ 
 
 ______________________      __________________________________________ 
            Attorney-in-fact 
 
  
         By ____________________________ 
        (Principal - Partnership) 
 
 Witness: 
 
 _______________________________________________ (SEAL) 
 
 _______________________________________________ (SEAL) 
 
 _______________________________________________ (SEAL) 
 
 _______________________________________________ (SEAL) 
 
 ______________________ Surety By _____________________ 
           Attorney-in-fact 
 
 Attest: __________________________ 
  (Principal - Corporation) 
 
  ___________________________ 
           Secretary 
 
 By:  _________________________ 
 
 (Corporate Seal) 
 Attest: 
 
 __________________________ 
 Surety By 
 __________________________ 
 Attorney-in-fact 
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 NOTE:  Date of Bond must not be prior to date of Contract.  If Contractor is a partnership, 

all partners must execute bond.  A corporate acknowledgement and statement of authority to 
be attached by the Surety Company. 

 
 APPROVAL OF BOND 
 
 The foregoing Bond approved this ________ day of _________________________ 

20 ________. 
 
    Signed By: ___________________________ 
    Signature: ________________________(s) 
    Title: _______________________________ 
 
 
IB.21  DISCLOSURE OF OWNERSHIP 
 
In accordance with the P.L. 1977, Chapter 33, effective March 8, 1977, all bidders shall submit with 
their bid, a statement setting forth the names and addresses of all stockholders in the corporation (or 
partnership) who own ten percent (10%) or more of its stock, of any class (or of any individual 
partners in the partnership who own a 10% or greater interest therein, as the case may be).  If one or 
more such stockholder (or partner) is itself a corporation (or partnership), the stockholders holding 
10% or more of that corporation's stock (or the individual partners owning 10% or greater interest in 
that partnership, as the case may be), shall also be listed.  The disclosure shall be continued until 
names and addresses of every non-corporate stockholder, and individual partner, exceeding the 10% 
ownership criteria has been listed.  This shall also apply to Limited Liability Companies. 
 
Bidders may utilize the forms provided with the proposal for this purpose or may submit their own 
statement forms provided the necessary information is disclosed.  If the bidder's own forms are used, 
they shall be executed and attested in the same form as the Proposal. 
 
 
IB.22  "AFFIRMATIVE ACTION AGAINST DISCRIMINATION" 
 
IB.22.1  Bidder Referred to Law 
 
The bidder is specifically referred to P.L. 1975, Chapter 127, which supplements P.L. 1945, Chapter 
169, relating to affirmative action in relation to discrimination. 
 
IB.22.2  Specific Language Required 
 
The following is made a part of this Contract: 
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MANDATORY EQUAL EMPLOYMENT OPPORTUNITY LANGUAGE  
N.J.S.A 10:5-31 et seq., N.J.A.C. 17:27  

CONSTRUCTION CONTRACTS 

During the performance of this contract, the contractor agrees as follows:  
The contractor or subcontractor, where applicable, will not discriminate against any employee or 
applicant for employment because of age, race, creed, color, national origin, ancestry, marital status, 
affectional or sexual orientation or sex. Except with respect to affectional or sexual orientation, the 
contractor will take affirmative action to ensure that such applicants are recruited and employed, and that 
employees are treated during employment, without regard to their age, race, creed, color, national origin, 
ancestry, marital status, affectional or sexual orientation or sex. Such action shall include, but not be 
limited to the following: employment, upgrading, demotion, or transfer; recruitment or recruitment 
advertising; layoff or termination; rates of pay or other forms of compensation; and selection for training, 
including apprenticeship. The contractor agrees to post in conspicuous places, available to employees and 
applicants for employment, notices to be provided by the Public Agency Compliance Officer setting forth 
provisions of this nondiscrimination clause.  
The contractor or subcontractor, where applicable will, in all solicitations or advertisements for 
employees placed by or on behalf of the contractor, state that all qualified applicants will receive 
consideration for employment without regard to age, race, creed, color, national origin, ancestry, marital 
status, affectional or sexual orientation or sex.  
The contractor or subcontractor, where applicable, will send to each labor union or representative of 
workers with which it has a collective bargaining agreement or other contract or understanding, a notice, 
to be provided by the agency contracting officer advising the labor union or workers’ representative of the 
contractor’s commitments under this act and shall post copies of the notice in conspicuous places 
available to employees and applicants for employment.  
The contractor or subcontractor where applicable, agrees to comply with any regulations promulgated by 
the Treasurer pursuant to N.J.S.A. 10:5-31 et seq., as amended and supplemented from time to time 
and the Americans with Disabilities Act  
When hiring or scheduling workers in each construction trade, the contractor or subcontractor agrees to 
make good faith efforts to employ minority and women workers in each construction trade consistent with 
the applicable employment goal prescribed by N.J.A.C. 17:27-7.3 provided, however, that the Division 
may, in its discretion, exempt a contractor or subcontractor from compliance with the good faith 
procedures prescribed by the following provisions, A, B and C, as long as the Division is satisfied that the 
contractor or subcontractor is employing workers provided by a union which provides evidence, in 
accordance with standards prescribed by the Division , that its percentage of active “card carrying” 
members who are minority and women workers is equal to or greater than the applicable employment 
goal established in accordance with N.J.A.C. 17:27-7.3.  
The contractor or subcontractor agrees that a good faith effort shall include compliance with the 
following procedures:  
(A). If the contractor or subcontractor has a referral agreement or arrangement with a union for a 
construction trade, the contractor or subcontractor shall, within three business days of the 
contract award, seek assurances from the union that it will cooperate with the contractor or 
subcontractor as it fulfills its affirmative action obligations under this contract and in accordance 
with the rules promulgated by the Treasurer pursuant to  
N.J.S.A. 10:5-3 1 et. seq., as supplemented and amended from time to time and the Americans 
with Disabilities Act. If the contractor or subcontractor is unable to obtain said assurances from 
the construction trade union at least five business days prior to the commencement of 
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construction work, the contractor or subcontractor agrees to attempt to hire or schedule minority 
and women workers directly, consistent with the applicable employment goal. If the contractor’s 
or subcontractor’s prior experience with a construction trade union, regardless of whether the 
union has provided said assurances, indicates a significant possibility that the trade union will 
not refer sufficient minority and women workers consistent with the applicable employment 
goal, the contractor or subcontractor agrees to be prepared to hire or schedule minority and 
women workers directly, consistent with the applicable employment goal, by complying with the 
hiring or scheduling procedures prescribed under (B) below; and the contractor or subcontractor 
further agrees to take said action immediately if it determines or is so notified by the Division 
that the union is not referring minority and women workers consistent with the applicable 
employment goal.  
(B). If the hiring or scheduling of a workforce consistent with the employment goal has not or 
cannot be achieved for each construction trade by adhering to the procedures of (A) above, or if 
the contractor does not have a referral agreement or arrangement with a union for a construction 
trade, the contractor or subcontractor agrees to take the following actions consistent with the 
applicable county employment goals:  
(1). To notify the public agency compliance officer, the Division, and minority and women 
referral organizations listed by the Division pursuant to N.J.A.C. 17:27-5.3, of its workforce 
needs, and request referral of minority and women workers;  
(2). To notify any minority and women workers who have been listed with it as awaiting 
available vacancies;  
(3). Prior to commencement of work, to request that the local construction trade union refer 
minority and women workers to fill job openings, provided the contractor or subcontractor has a 
referral agreement or arrangement with a union for the construction trade;  
(4). To leave standing requests for additional referral to minority and women workers with the 
local construction trade union, provided the contractor or subcontractor has a referral agreement 
or arrangement with a union for the construction trade, the State Training and Employment 
Service and other approved referral sources in the area until such time as the workforce is 
consistent with the employment goal;  
(5). If it is necessary to lay off some of the workers in a given trade on the construction site, to 
assure, consistent with the applicable State and Federal statutes and court decisions, that 
sufficient minority and women employees remain on the site consistent with the employment 
goal; and to employ any minority and women workers so laid off by the contractor on any other 
construction site on which its workforce composition is not consistent with an employment goal 
established pursuant to rules implementing N.J.S.A. 10:5-3 1 et. seq.  
 (6) To adhere to the following procedure when minority and women workers apply or are 
referred to the contractor or subcontractor:  
(i) If said individuals have never previously received any document or certification signifying a 
level of qualification lower than that required in order to perform the work of the construction 
trade, the contractor or subcontractor shall determine the qualifications of such individuals and if 
the contractor’s or subcontractor’s workforce in each construction trade is not consistent with the 
applicable employment goal, it shall hire or schedule those individuals who satisfy appropriate 
qualification standards. However, a contractor or subcontractor shall determine that the 
individual at least possesses the requisite skills, and experience recognized by a union, 
apprentice program or a referral agency, provided the referral agency is acceptable to the 
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Division. If necessary, the contractor or subcontractor shall hire or schedule minority and women 
workers who qualify as trainees pursuant to these rules. All of the requirements, however, are 
limited by the provisions of(C) below.  
(ii). If the contractor’s or subcontractor’s workforce is consistent with the applicable 
employment goal, the name of any interested women or minority individual shall be maintained 
on a waiting list for the first consideration, in the event the contractor’s or subcontractor’s 
workforce is no longer consistent with the applicable employment goal.  
(iii). If, for any reason, said contractor or subcontractor determines that a minority individual or a 
woman is not qualified or if the individual qualifies as an advanced trainee or apprentice, the 
contractor or subcontractor shall inform the individual in writing of the reasons for the 
determination, maintain a copy of the determination in its files, and send a copy to the public 
agency compliance officer and to the Division.  
(7) To keep a complete and accurate record of all requests made for the referral of workers in 
any trade covered by the contract, on forms made available by the Division and submitted 
promptly to the Division upon request.  
(C ) The contractor or subcontractor agrees that nothing contained in (B) above shall preclude 
the contractor or subcontractor from complying with the union hiring hall or apprenticeship 
policies in any applicable collective bargaining agreement or union hiring hall arrangement, and, 
where required by custom or agreement, it shall send journeymen and trainees to the union for 
referral, or to the apprenticeship program for admission, pursuant to such agreement or 
arrangement. However, where the practices of a union or apprenticeship program will result in 
the exclusion of minorities and women or the failure to refer minorities and women consistent 
with the county employment goal, the contractor or subcontractor shall consider for employment 
persons referred pursuant to (B) above without regard to such agreement or arrangement; 
provided further, however, that the contractor or subcontractor shall not be required to employ 
women and minority advanced trainees and trainees in numbers which result in the employment 
of advanced trainees and trainees as a percentage of the total workforce for the construction 
trade, which percentage significantly exceeds the apprentice to journey worker ratio specified in 
the applicable collective bargaining agreement, or in the absence of a collective bargaining 
agreement, exceeds the ratio established by practice in the area for said construction trade. Also, 
the contractor or subcontractor agrees that, in implementing the procedures of (B) above it shall, 
where applicable, employ minority and women workers residing within the geographical 
jurisdiction of the union.  
After notification of award, but prior to signing a construction contract, the contractor shall 
submit to the public agency compliance officer and the Division an initial project workforce 
report (Form AA 201) provided to the public agency by the Division for distribution to and 
completion by the contractor, in accordance with N.J.A.C. 17:27-7. The contractor also agrees 
to submit a copy of the Monthly Project Workforce Report once a month thereafter for the 
duration of this contract to the Division and to the public agency compliance officer.  
The contractor agrees to cooperate with the public agency in the payment of budgeted funds, as 
is necessary, for on-the-job and/or off-the-job programs for outreach and training of minorities 
and women.  
(D). The contractor and its subcontractors shall furnish such reports or other documents to the 
Division of Contract Compliance & EEO as may be requested by the Division from time to time 
in order to carry out the purposes of these regulations, and public agencies shall furnish such 
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information as may be requested by the Division of Contract Compliance & EEO for conducting 
a compliance investigation pursuant to Subchapter 10 of the Administrative Code at N.J.A.C. 
17:27.  
 

IB.22.3  Notices to be Provided 
 
The Owner will provide the successful bidder with two (2) copies of the notices required by Section 
3 of P.L. 1975, Chapter 127.  Additional copies may be secured by the Contractor in payment of the 
cost of reproduction thereof. 
 
IB.22.4  Contract Documents 
 
The Contractor must sign a contract containing the mandatory language of IB.22.2.  The 
construction goals and related contract obligations and procedures, as described in the regulations, 
do not apply to any construction contractor or subcontractor which submits appropriate evidence that 
it is operating under a federally approved or sanctioned affirmative action plan or to any 
subcontractor with four (4) or fewer employees. 
 
If the contractor refuses to sign a contract containing the mandatory affirmative action contract 
language at the time the contract is submitted for signing by the Owner, then the Owner will reject 
the contractor's bid as non-responsive.  When such a rejection occurs, the same affirmative action 
requirements shall apply to any other contractor selected by the Owner in accordance with 
contracting laws and procedures. 
 
If, prior to or at the time the Owner submits a contract for signing, the contractor does not submit to 
the Owner evidence of an existing federally approved or sanctioned Affirmative Action Program; 
then no later than three (3) days after the contractor signs the construction contract, the contractor 
shall complete and submit the Initial Projected Manning Table Form AA201 to the Owner and 
Affirmative Action Office, provided, however, that for construction projects with a total cost of less 
than $50,000, the Project Manning Report shall not be submitted except when requested by the 
Affirmative Action Office.  The contractor should retain the copy marked "Contractor", submit the 
copy marked "Public Agency" to the Owner and the remaining copies will be forwarded 
immediately to: 
 
  Affirmative Action Office 
  Department of the Treasury 
  State House 
  CN 209 
  Trenton, NJ  08625-0209 
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The Owner may extend in a particular case the allowable time for submitting the initial form to no 
more than fourteen (14) days. 
 
Contractor's must require their subcontractors (except subcontractors with four (4) or less 
employees) to agree to the mandatory provisions of IB.22.2. 
 
IB.22.5  Subcontractors 
 
All provisions of this Section IB.22 shall apply to subcontractors, except that subcontractors with 
less than five (5) employees need not submit and obtain the approval of the State Treasurer for an 
affirmative action program.  The Owner will not approve any subcontract for a subcontractor having 
five (5) or more employees, in accordance with the provisions of General Condition 26, unless the 
subcontractor has in effect an affirmative action program approved by the State Treasurer. 
 
IB.22.6  Federal Civil Rights Compliance 
 
The Contractor shall comply with Title IV of the Civil Rights Act of 1964, as amended (42 USC 
2000d-2000d-4) and Executive Orders 11246 and 11375, as amended, and specifically to the 
following equal opportunity clause: 
 
During the performance of this Contract, the Contractor agrees as follows: 
 
1. The Contractor will not discriminate against any employment because of race, color, 

religion, sex, or national origin.  Such action shall include, but not be limited to the 
following:  employment, upgrading, demotion, or transfer; recruitment or recruitment 
advertising; lay-off or termination; rates of pay or other forms of compensation; selection for 
training, including apprenticeship.  The Contractor agrees to post in conspicuous places, 
available to employees and applicants discrimination clause. 

 
2. The Contractor will, in all solicitations or advertisements for employees placed by or on 

behalf of the Contractor, state that all qualified applicants will receive consideration for 
employment without regard to race, color, religion, sex or national origin. 

 
3. The Contractor will send to each labor union or representative or workers with which he has 

a collective bargaining agreement or other contract or understanding, a notice to be provided 
by the agency contracting officer, advising the labor union or workers's representative of the 
Contractor's commitments under Section 202 of Executive Order No. 11246 of September 
24, 1965, and shall post copies of the notices in conspicuous places available to employees 
and applicants for employment. 

 
4. The Contractor will comply with all provisions of Executive Order No. 11246 of September 

24, 1965, and of the rules and regulations and relevant orders, and amendments of the 
foregoing, of the Secretary of Labor. 
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5. The Contractor will furnish all information and reports required by Executive Order No. 
11246 of September 24, 1965, and by the rules and regulations and orders and amendments 
of the foregoing, of the Secretary of Labor, and will permit access to his books, records and 
accounts by the Government and the Secretary of Labor for the purposes of investigation to 
ascertain compliance with such rules, regulations and orders.  The Contractor must submit to 
the Owner the Standard Form 257 Monthly Employment Utilization Report included in the 
Contract Specifications. 

 
6. In the event of the Contractor's non-compliance with the non-discrimination clauses of this 

Contract or with any of such rules, regulations or orders, this Contract may be canceled, 
terminated or suspended in whole or in part and the Contractor may be declared ineligible 
for further Government Contracts in accordance with procedures authorized in Executive 
Order No. 11246 of September 24, 1965, and such other sanctions may be imposed and 
remedies involved as provided in Executive Order No. 11246 of September 24, 1965, or by 
rule, regulation, or order, and amendments of the foregoing, of the Secretary of Labor, or as 
otherwise provided by law. 

 
7. The Contractor will include the provisions of paragraphs 1 through 6 in every subcontract or 

purchase order unless exempted by rules, regulations, or orders of the Secretary of Labor 
issued pursuant to Sections 204 and/or 303 of the Executive Order No. 11246 of September 
24, 1965, so that such provisions will be binding upon each subcontractor or vendor.  The 
Contractor will take such action with respect to any subcontract or purchase order as the 
Government may direct as a means of enforcing such provisions, including sanctions for 
non-compliance:  Provided, however, that in the even that the Contractor becomes involved 
in, or is threatened with, litigation with a subcontractor, or vendor, as a result of such 
direction by the Government, the Contractor may request the United States to enter into such 
litigation to protect the interest of the United States. 

 
 
The Contractor shall comply with Executive Order No. 11246, entitled "Equal Employment 
Opportunity", as amended by Executive Order No. 11375, and as supplemented in Department of 
Labor regulation (41 CFR Chapter 60).  The bidder or prospective Contractors and their proposed 
subcontractors are required to fill out the Certification regarding Equal Opportunity included in the 
specification prior to the award of Contracts or subcontracts.  The form also contains certification 
that every bidder and their proposed subcontractors will not maintain any facilities for its employees 
in a segregated manner. 
 
The Local Unit shall (1) comply with the above provisions in construction work carried out by itself, 
and (2) assist and cooperate actively with the Commissioner, the BOR, and the above mentioned 
Committee in obtaining the compliances of Contractors and subcontractors with the above Contract 
provisions with the rules and regulations, and relevant orders of the Committee, (3) obtain and 
furnish to the Commissioners, the BOR and to the Committee, such information as they may require 
for the supervision of such compliance, (4) enforce he obligation of the Contractors and 
subcontractors under such provisions, rules, regulations, and orders (5) carry out sanctions imposed 
upon Contractors and subcontractors by the Committee or the BOR, pursuant to Part III, Subpart D, 
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of Executive Order Number 11246 and (6) refrain from entering into any Contract with a contractor 
debarred from Government Contracts under Part III, Subpart D, of Executive Order Number 11246. 
 
 
IB.23  LABOR STANDARDS 
 
The Contractor and all subcontractors shall comply with the Regulations of the Secretary of Labor 
made pursuant to the Copeland "Anti-Kickback" Act as amended (40 USC 276 c); (18 USC 874). 
 
The Contractor and all subcontractors shall furnish the Owner with weekly Statements of 
Compliance.  In the case of subcontracts, the Contractor shall cause appropriate provisions to be 
inserted in any subcontracts for the work which he may let to insure compliance with said Anti-
Kickback Act by all subcontractors subject thereto, and the Contractor shall be responsible for 
submission of all Statements of Compliance required of subcontractors by said Anti-Kickback Act, 
except as the Secretary of Labor may specifically provide for reasonable limitations, variations and 
exemptions from the requirements thereof.  Payroll and Anti-Kickback Statements shall be 
submitted weekly for each and every subcontractor on the project and shall be submitted on a form 
equal to Form WH-347. 
 
A Project Labor Agreement is required on this project. 
 
IB.24  EMPLOYMENT OF ILLEGAL ALIENS 
 
During the performance of this Contract, the Contractor agrees not to employ on such project any 
alien in the United States in violation of the Immigration and Nationality Act or any other law, 
convention, or treaty of the United States relating to the immigration, exclusion, deportation or 
expulsion of aliens. 
 
The Contractor will include the provisions of the preceding paragraph in every subcontract so that 
such provisions will be binding upon each subcontractor. 
 
 
IB.25  STATE WAGE RATES 
 
The Contractor shall be responsible for obtaining the current list of rates and familiarizing himself 
with applicable provisions of the New Jersey Prevailing Age Act, Chapter 150, of the Laws of 1963 
as amended, governing the prevailing rates of wages for workmen who are employed on this project. 
 All provisions of said Wage Act and amendments thereto shall be considered part of this Contract 
and made a part thereof. 
 
The Bidder does, by submitting the Proposal, declare and represent to the Owner that he is aware of 
the provisions of said Wage Act with relation to the prevailing rates of wages for workmen to be 
employed on this project. 
 
The Bidder does also declare and represent that in the event of any redetermination of such 
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prevailing rates at any time before the execution and delivery of the Contract between the Bidder 
and the Owner for the work of construction of the project, or at any time thereafter, the new rates, if 
any, will become the applicable minimum rates for work performed thereafter under said Contract.  
No increase in the Contract price shall be claimed by the Bidder, and no such increase will be 
granted by the Owner as a result of such redetermination. 
 
IB.26  PREVAILING WAGES 
 
IB.26.1  Requirements of Law 
 
Attention is called specifically to the requirements of Chapter 10, Title 34, Revised Statutes 
providing, as a condition of this Contract, the establishment of an eight (8) hour working day for 
laborers, workmen and mechanics and requiring payment of prevailing rates of wages. 
 
If required in this Contract, and so stated in the Notice to Contractors (Advertisement), the 
Contractor will be required to comply with the provisions of the New Jersey Prevailing Wage Act, 
the payment of prevailing wages and for the proper documentation of such payments. 
 
The Contractor agrees: 
 
a. That it will fully comply with all the provisions of Chapter 150 of the New Jersey Laws of 

1963, known as the New Jersey Prevailing Wage Act; 
 
b. That all workmen employed by this Contractor, or by any subcontractors working under this 

Contractor, shall be paid not less than the prevailing wage rate for the particular craft or 
trade, in the locality within which the job site herein is located, as determined by the 
Department of Labor and Industry of the State of New Jersey; and  

 
c. That in the event it is found that any workman, employed by this Contractor, or by any 

subcontractor covered by the within Contractor, has been paid a rate of wages less than the 
prevailing wage required to be paid by such Contract, the Owner may terminate the right of 
this Contractor or of his subcontractor to (1) proceed with the work, or such part of the work, 
as to which there has been a failure to pay the required wages, and to (2) prosecute the work 
to completion or otherwise; and in the event of such termination, the Contractor and his 
sureties shall be liable to the Owner for any excess costs occasioned thereby. 

 
IB.26.2  Wage Rate Determination on File 
 
Copies of the Act cited above and of the New Jersey Department of Labor Prevailing Wage Rate 
Determination for this project are available at the office of the Department of Labor, Division of 
Workplace Standards; Office of Wage and Hour Compliance; Labor Building, Trenton, New Jersey  
08625-0389. 
 
IB.26.3  Wage Rates, A Condition of Contract 
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Bidders should familiarize themselves with the above cited Act and the particular wage rate 
determination for this project since they will be attached to and made a condition of the Contract to 
be executed for this project. 
 
 
IB.27  ACCESS TO THE WORK AND TO CONTRACTOR'S DOCUMENTS 
 
The representative of the Owner and the Department of Labor and Industry shall be afforded access 
to the work under this Contract whether it is in preparation or progress.  The Contractor shall 
provide proper facilities for such access and inspection. 
 
The Owner, or any of their authorized representatives, shall have access to any books, documents, 
papers, and records of the Contractor which are pertinent to the project for the purpose of making 
audit, examination, excerpts, and transactions thereof. 
 
 
IB.28  OPEN CHAMBERS, SAFETY BARRICADES, WATCHMEN 
 
The attention of the Contractor is specifically directed to the exacting requirements in connection 
with the protection of all open chambers and the safety of all persons.  Due to the character of the 
work, the Contractor shall be expected to keep all chambers protected at all times.  He shall provide 
lights at night.  Warning signs shall be located where required. 
 
If required by the Owner, the Contractor shall provide personnel for the sole purpose of insuring the 
safety of persons other than his own employees, by directing traffic, issuing warnings, resetting 
barricades, etc.  If deemed necessary by the Owner, the Contractor shall be required to have a 
watchman present at night in particularly hazardous locations. 
 
IB.29  EMPLOYMENT OF VETERANS 
 
The Contract agrees to provide certification that special consideration, consonant with existing 
applicable collective bargaining agreements and practices, shall be given to the employment on the 
project of qualified disabled veterans as defined in 38 USC 2011 (1), and to qualified Vietnam-era 
veterans, as defined in 38 USC 2011 (2) (A). 
 
IB.30  PROJECT RECORDS 
 
The Contractor shall establish, maintain, and preserve and require each of its subcontractors to 
establish, maintain, and preserve property management, project performance financial management 
payrolls, and reporting documents and systems, and such other books, records, and other data 
pertinent to the project as the Government may require.  While such records shall be retained for a 
period of three (3) years following receipt of final payment by the Owner, detailed exceptions are 
stated in 13 CFR 309.9. 



 

1 

 PROJECT LABOR AGREEMENT  

     COVERING CONSTRUCTION OF 5th AVENUE AND 10th AVENUE 
PAVILIONS IN BELMAR, NEW JERSEY 

   
                  

 

ARTICLE 1 - PREAMBLE 

 

  WHEREAS,  _______________________, the General Contractor,  on behalf of 

itself, and reflecting the objectives of the Borough of Belmar , as Owner, desires to provide for 

the efficient, safe, quality, and timely completion of  certain large public works projects, in a 

manner designed to afford lower reasonable costs to the Borough of Belmar, the Owner, and the 

Public it represents, and the advancement of public policy objectives;  

 

  WHEREAS, this Project Labor Agreement will foster the achievement of these 

goals, inter alia by: 

(1) ensuring a reliable source of skilled and experienced labor; 
 

   (2) standardizing the terms and conditions governing the employment 
of labor on the Project; 
 
   (3) permitting wide flexibility in work scheduling and shift hours and 
times; from those which otherwise might obtain; 
 

              (4)  receiving negotiated adjustments as to work rules and staffing 
requirements from those which otherwise might obtain; 
 
   (5) providing comprehensive and standardized mechanisms for the 
settlement of work disputes, including those relating to jurisdiction;  
 

(6) avoiding the costly delays of potential strikes, slowdowns,  
walkouts, picketing and other disruptions arising from work disputes, and promote labor 
harmony and peace for the duration of the Project. 
 
 
 

 
 
(7) furthering public policy objectives as to improved employment  
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 opportunities for minorities, women and the economically disadvantaged in the construction 
industry; 

 
(8) expediting the construction process; 

 

and, WHEREAS, the signatory Unions desire the stability, security and 

work opportunities afforded by a Project Labor Agreement; 

 

and WHEREAS, the Parties desire to maximize Project safety  

conditions for both workers and the public, 

 

NOW, THEREFORE, the Parties enter into this Agreement: 

 

SECTION 1. PARTIES TO THE AGREEMENT 

  This is a Project Labor Agreement ("Agreement") entered into by and between the 

General Contractor, and their successors and assigns, for the construction work of the 

construction of the 5th Avenue and 10th Avenue Pavilion Construction to be performed on the 

property of the Borough of Belmar  in the State of New Jersey and by the Monmouth-Ocean 

County   Building and Construction Trades Council, AFL-CIO, on behalf of itself and its 

affiliates and members. 

 

ARTICLE 2 - GENERAL CONDITIONS 

 

SECTION 1. DEFINITIONS 

  Throughout this Agreement, the Union party and the  Building Trades Council are 

referred to singularly and collectively as "the Union(s)" where specific reference is made to 

"Local Unions" that phrase is sometimes used; the term "Contractor(s)" shall include the General 

Contractor (GC), and all signatory contractors, and their subcontractors of whatever tier, engaged 

in on-site Project construction work within the scope of this Agreement as defined in Article III; 

the Borough of Belmar  is referenced as (Owner); the Monmouth Ocean County  Building and 
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  Construction Trades Council, AFL-CIO is referenced as the BTC, and the work covered by 

this Agreement (as defined in Article III) is referred to as the "Project".  

 

SECTION 2. CONDITIONS FOR AGREEMENT TO BECOME EFFECTIVE 

  The Agreement shall not become effective unless executed by the BTC and  the 

GC  and will remain in effect until the completion of the Project.  

 

SECTION 3. ENTITIES BOUND & ADMINISTRATION OF AGREEMENT 

  This Agreement shall be binding on all signatory Unions and the General 

Contractor and all signatory Contractors performing on-site Project work, including site 

preparation and staging areas, as defined in Article 3.  The Contractors shall include in any 

subcontract that they let, for performance during the term of this Agreement, a requirement that 

their subcontractors, of whatever tier, become signatory and bound by this Agreement with 

respect to subcontracted work performed within the scope of Article 3.  This Agreement shall be 

administered by the GC  on behalf of all Contractors. 

 

SECTION 4. SUPREMACY CLAUSE 

  This Agreement, together with the local Collective Bargaining Agreements 

appended hereto as Schedule A represents the complete understanding of all signatories and 

supersedes any national agreement, local agreement or other collective bargaining agreement of 

any type which would otherwise apply to this Project, in whole or in part, except for all work 

performed under the NTD Articles of Agreement, the National Stack/Chimney Agreement, the 

National Cooling Tower Agreement, all instrument calibration work and loop checking shall be 

performed under the terms of the UA/IBEW Joint National Agreement for Instrument an Control 

Systems Technicians, and the National Agreement of the International Union of Elevator 

Constructors, with the exception of Article VII, IX and X of this Project Agreement, which shall 

apply to such work.. Where a subject covered by the provisions, explicit or implicit, of this 

Agreement is also covered by a Schedule A, the provisions of this Agreement shall prevail.  It is 

further understood that neither the GC  nor any Contractor shall be required to sign any other 
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  agreement as a condition of performing work on this Project.  No practice, understanding or 

agreement between a Contractor and Local Union, which is not explicitly set forth in this 

Agreement shall be binding on this Project unless endorsed in writing by the GC.  

 

SECTION 5. LIABILITY 

  The liability of any Contractor and the liability of any Union under this 

Agreement shall be several and not joint.  The GC  and any Contractor shall not be liable for any 

violations of this Agreement by any other Contractor and the BTC and Local Unions shall not be 

liable for any violations of this Agreement by any other Union.  

 

SECTION 6.  THE GENERAL CONTRACTOR  

  The GC  shall require in its bid specifications for all work within the scope of 

Article 3 that all successful bidders, and their subcontractors of whatever tier, become bound by, 

and signatory to, this Agreement.  The Borough of Belmar  is not a party to and shall not be 

liable in any manner under this Agreement.  It is understood that nothing in this Agreement shall 

be construed as limiting the sole discretion of the Borough of Belmar  in determining which 

Contractors shall be awarded contracts for Project work.  It is further understood that the 

Borough of Belmar  has sole discretion at any time to terminate, delay or suspend the work, in 

whole or part, on this Project. 

 

SECTION 7. AVAILABILITY AND APPLICABILITY TO ALL SUCCESSFUL 

BIDDERS 

  The Unions agree that this Agreement will be made available to, and will fully 

apply to any successful bidder for Project work who becomes signatory thereto, without regard 

to whether that successful bidder performs work at other sites on either a union or non-union 

basis and without regard to whether employees of such successful bidder are, or are not, 

members of any unions.  This Agreement shall not apply to the work of any Contractor or GC , 

which is performed at any location other than a Project site, as defined in Article 3, Section 1. 
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ARTICLE 3 - SCOPE OF THE AGREEMENT 

 

  The Project work covered by this Agreement shall be as defined and limited by 

the following sections of this Article. 

 

SECTION 1: THE WORK 

  This Agreement shall apply to all on-site public construction work for the 

Borough of Belmar  performed on the construction of the 5th Avenue and 10th Avenue Pavilion 

Construction  in the Borough of Belmar, County of Monmouth, New Jersey. 

 The scope of work is confined to the on-site Project work contained in the scope 

of the final construction contract of the General Contractor. 

 
SECTION 2. EXCLUDED EMPLOYEES 

  The following persons are not subject to the provisions of this Agreement, even 

though performing work on the Project: 

 

a. Superintendents, supervisors (excluding superintendents and general 
supervisors and forepersons specifically covered by a craft's Schedule A), 
engineers, inspectors and testers (excluding divers specifically covered by 
a craft’s Schedule A), quality control/assurance personnel, timekeepers, 
mail carriers, clerks, office workers, messengers, guards, non-manual 
employees, and all professional, engineering, administrative and 
management persons; 

 
b. Employees of Owner or any State agency, authority or entity or employees 

of any municipality or other public employer; 
 

c. Employees and entities engaged in off-site manufacture, modifications, 
repair, maintenance, assembly, painting, handling or fabrication of project 
components, materials, equipment or machinery, unless such offsite 
operations are covered by the New Jersey Prevailing Wage Act (for 
example,  by being dedicated exclusively to the performance of the public 
works contract or building project and are adjacent to the site of work), or 
involved in deliveries to and from the Project site, excepting local 

 



 

6 

  
 

d.  Deliveries of all major construction materials including fill, ready mix, 
concrete and cement, asphalt and other items  which are covered by this 
Agreement. 

 
e. Employees of the GC, excepting those performing manual, on-site 

construction labor who will be covered by this Agreement; 
 

f. Employees engaged in on-site equipment warranty. 
 

g. Employees engaged in geophysical testing (whether land or water) other 
than boring for core samples; 

 
h. Employees engaged in laboratory or specialty testing or inspections; 

 
i. Employees engaged in ancillary Project work performed by third parties 

such as electric utilities, gas utilities, telephone utility companies, and 
railroads. 

 

SECTION 3. NON-APPLICATION TO CERTAIN ENTITIES 

  This Agreement shall not apply to the parents, affiliates, subsidiaries, or other 

joint or sole ventures of any Contractor or of GC  , which do not perform work at this Project.  It 

is agreed, for the purposes of this Agreement only, that this Agreement does not have the effect 

of creating any joint employment, single employer or alter ego status among the Owner, the GC  

and/or  any Contractor.  The Agreement shall further not apply to the Owner or any other state or 

county agency, authority, or other municipal or public entity and nothing contained herein shall 

be construed to prohibit or restrict the Owner or its employees of any other state authority, 

agency or entity and its employees from performing on or off-site work related to the Project.  As 

the contracts which comprise the Project work are completed and accepted, the Agreement shall 

not have further force or effect on such items or areas except where inspections, additions, 

repairs, modifications, check-out  and/or  warranty work are assigned in writing (copy to Local 

Union involved) by the General Contractor for performance under the terms of this Agreement. 
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ARTICLE 4 - UNION RECOGNITION AND EMPLOYMENT 

 

SECTION 1. PRE-HIRE RECOGNITION 

  The Contractors recognize the signatory Unions as the sole and exclusive 

bargaining representatives of all craft employees who are performing on-site Project work within 

the scope of this Agreement as defined in Article 3. 

 

SECTION 2. UNION REFERRAL 

  A. The Contractors agree to hire Project, craft employees covered by this 

Agreement through the job referral systems and hiring halls (where the referrals meet the 

qualifications set forth in items 1, 2, and 4 subparagraph B) established in the Local Unions' area 

collective bargaining agreements (attached as Schedule A to this Agreement). Notwithstanding 

this, the Contractors shall have sole rights to determine the competency of all referrals; the 

number of employees required (except with regard to piledriving); the selection of employees to 

be laid-off (subject to the applicable procedures in Schedule A for permanent  and/or  temporary 

layoffs and except as provided in Article 5, Section 3); and the sole right to reject any applicant 

referred by a Local Union, subject to the show-up payments required in the applicable Schedule 

A.  In the event that a Local Union is unable to fill any request for qualified employees within a 

48-hour period after such requisition is made by the Contractor (Saturdays, Sundays, and 

holidays excepted), the Contractor may employ qualified applicants from another competent 

source.  In the event that the Local Union does not have a job referral system, the Contractor 

shall give the Local Union first preference to refer applicants, subject to the other provisions of 

this Article.  The Contractor shall notify the Local Union of the Project, craft employees hired 

within its jurisdiction from any source other than referral by the Union. 

 

                          B.        Following the employment  of the first employee in each craft under 

Schedule A or the procedure set forth above in paragraph A, a Contractor may request by name,  
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and the Local will honor, referral of persons who have applied to the Local for Project work and 

who meet the following qualifications as determined by a Committee of 3 designated, 

respectively, by the applicable Local Union, the GC  and a mutually selected third party or, in the 

absence of agreement, the permanent arbitrator (or designee) designated in Article 7: 

 
 

(1) possess any license required by NJ law for the Project work to be 
performed; 

 
(2) have worked a total of at least 1000 hours in the Construction craft 

during the prior 3 years; 
 

(3) were on the Contractor's active payroll for at least 60 out of the 
180 calendar days prior to the contract award; 

 
(4) have demonstrated ability to safely perform the basic function of 

the applicable trade. 
 

No more than 12 per centum of the employees covered by this Agreement, 

per Contractor by craft, shall be hired through the special provisions above (any fraction shall be 

rounded to the next highest whole number). 

 

   C.    A certified MBE/WBE contractor may request from the Workforce 

Coordinator, through the GC, an exception to, and waiver of, the above per centum limitation 

upon the number of it’s employees to be hired through the special provision of Section 2.B 

above. This exception is based upon hardship and demonstration by the contractor that the 

Project work would be the contractor’s only job and that it would be obliged to lay off qualified 

minority and female employees in it’s current workforce moving from the last job. The exception 

and waiver are also conditioned upon the employees meeting the qualifications as set forth in 

Section 2.B above. 
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SECTION 3. NON-DISCRIMINATION IN REFERRALS 

  The Unions represent that their hiring halls and referral systems will be operated 

in a non-discriminatory manner and in full compliance with all applicable federal, state and local 

laws and regulations, which require equal employment opportunities.  Referrals shall not be 

affected in any way by the rules, regulations, bylaws, constitutional provisions or any other 

aspects or obligations of union membership, policies or requirements and shall be subject to such 

other conditions as are established in this Article.  No employment applicant shall be 

discriminated against by any referral system or hiring hall because of the applicant's union 

membership, or lack thereof. 

 

SECTION 4.  MINORITY AND FEMALE REFERRALS 

  In the event a Union either fails, or is unable, to refer qualified minority or female 

applicants in percentages equaling Project affirmative action goals as set forth in the Owners bid 

specifications, the Contractor may employ qualified minority or female applicants from any 

other available source as Apprentice Equivalents. Apprentice Equivalents will have completed a 

DOL approved training program, applied to take a construction Apprenticeship test, and will be 

paid at not less then the applicable equivalent Apprentice rate. With the approval of the Local 

Administrative Committee (LAC), experience in construction related areas may be accepted as 

meeting the above requirements. 

 

SECTION 5. CROSS AND QUALIFIED REFERRALS 

  The Unions shall not knowingly refer to a Contractor an employee then employed 

by another Contractor working under this Agreement.  The Local Unions will exert their utmost 

efforts to recruit sufficient numbers of skilled and qualified craft employees to fulfill the 

requirements of the Contractor. 

 

SECTION 6. UNION DUES / WORKING ASSESMENTS 

  All employees covered by this Agreement shall be subject to the union security 

provisions contained in the applicable Schedule A local agreements, as amended from time to   
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time, but only for the period of time during which they are performing on-site Project work and 

only to the extent of rendering payment of the applicable union dues and assessments uniformly  

required for union membership in the Local Union, signatory to this Agreement, which 

represents the craft in which the employee is performing Project work.  No employee shall be 

discriminated against at the Project site because of the employee's union membership or lack 

thereof.  In the case of unaffiliated employees, the dues payment can be received by the Unions 

as a working assessment fee. 

 

SECTION 7. CRAFT FOREPERSONS AND GENERAL FOREPERSONS 

   The selection of craft forepersons  and/or  general forepersons and the number of 

forepersons required shall be solely the responsibility of the Contractor except where otherwise 

provided by specific provisions of an applicable Schedule A.  All forepersons shall take orders 

exclusively from the designated Contractor representatives. Craft foreperson shall be designated 

as working forepersons at the request of the Contractor, except when an existing local Collective 

Bargaining Agreement prohibits a foreperson from working when the craftsperson he is leading 

exceed a specified number. 

 

ARTICLE 5 - UNION REPRESENTATION 

 

SECTION 1. LOCAL UNION REPRESENTATIVE 

  Each Local Union representing on-site Project employees shall be entitled to 

designate in writing (copy to General Contractor involved) representatives, including the 

Business Manager, who shall be afforded access to the Project. 

 

SECTION 2. STEWARDS 

                       (a).       Each Local Union shall have the right to designate a working journey 

person as a Steward and an alternate, and shall notify the Contractor and GC  of the identity of 

the designated Steward (and alternate) prior to the assumption of such duties. Stewards shall not  
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exercise supervisory functions and will receive the regular  rate of pay for their craft 

classifications.  There will be no non-working Stewards on the Project. 

 

  (b) In addition to their work as an employee, the Steward shall have the right 

to receive complaints or grievances and to discuss and assist in their adjustment with the 

Contractor's appropriate supervisor.  Each Steward shall be concerned with the employees of the  

Steward's Contractor and, if applicable, subcontractors of that Contractor, but not with the 

employees of any other Contractor.  The Contractor will not discriminate against the Steward in 

the proper performance of Union duties.  

 

  (c ) The Stewards shall not have the right to determine when overtime shall be 

worked, or who shall work overtime, except pursuant to a Schedule A provision providing 

procedures for the equitable distribution of overtime. 

 

SECTION 3. LAYOFF OF A STEWARD 

  Contractors agree to notify the appropriate Union 24 hours prior to the layoff of a 

Steward, except in cases of discipline or discharge for just cause.  If a Steward is protected 

against layoff by a Schedule A, such provisions shall be recognized to the extent the Steward 

possesses the necessary qualifications to perform the work required.  In any case in which a 

Steward is discharged or disciplined for just cause, the Local Union involved shall be notified 

immediately by the Contractor. 

 

ARTICLE 6 - MANAGEMENT'S RIGHTS 

 

SECTION 1. RESERVATION OF RIGHTS 

  Except as expressly limited by a specific provision of this Agreement, Contractors 

retain full and exclusive authority for the management of their Project operations including, but 

not limited to: the right to direct the work force, including determination as to the number to be 
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 hired and the qualifications therefore; the promotion, transfer, layoff of its employees; or the 

discipline or discharge for just cause of its employees; the assignment and schedule of work; the  

promulgation of reasonable Project work rules; and, the requirement, timing and number of 

employees to be utilized for overtime work.  No rules, customs, or practices, which limit or 

restrict productivity or efficiency of the individual, as determined by the Contractor, GC,  and/or  

joint working efforts with other employees shall be permitted or observed. 

 

SECTION 2.  MATERIALS, METHODS & EQUIPMENT 

  There shall be no limitations or restriction upon the contractors' choice of 

materials, techniques, methods, technology or design, or, regardless of source or location, upon 

the use and installation of equipment, machinery, package units, pre-cast, pre-fabricated, pre- 

finished, or pre-assembled materials, tool, or other labor-saving devices.  Contractors may, 

without restriction, install or use materials, supplies or equipment regardless of their source.  The 

on-site installation or application of such items shall be performed by the craft having 

jurisdiction over such work; provided, however, it is recognized that other personnel having 

special qualifications may participate, in a supervisory capacity, in the installation, check-out or 

testing of specialized or unusual equipment or facilities as designated by the Contractor. 

Notwithstanding the foregoing statement of contractor rights, prefabrication issues relating to 

work traditionally performed at the job site shall be governed pursuant to the terms of the 

applicable Schedule A. There shall be no restrictions as to work, which is performed off-site for 

the Project, except for 1) offsite operations work covered under  the New Jersey Prevailing Wage 

Act or 2) done in a fabrication center, tool yard, or batch plant dedicated exclusively to the 

performance of work on the Project, and located adjacent to the “site of work”. 

 

ARTICLE 7 - WORK STOPPAGES AND LOCKOUTS 

 

SECTION 1.  NO STRIKES-NO LOCKOUT 

  There shall not be strikes, sympathy strikes, picketing, work stoppages, 

slowdowns, hand billing, demonstrations or other disruptive activity at the Project for any reason 
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 by any Union or employee against any Contractor or employer while performing work at the 

Project.  There shall be no other Union, or concerted or employee activity which disrupts or  

interferes with the operation of the existing free flow of traffic in the project area.  Failure of any 

Union or employee to cross any picket line established by any union, signatory or non-signatory 

to this Agreement, or the picket or demonstration line of any other organization, at or in 

proximity to the Project site is a violation of this Article.  There shall be no lockout at the Project 

by any signatory Contractor.  Contractors and Unions shall take all steps necessary to ensure 

compliance with this Section 1 and to ensure uninterrupted construction and the free flow of 

traffic in the project area for the duration of this Agreement. 

 

SECTION 2.  DISCHARGE FOR VIOLATION 

  A Contractor may discharge any employee violating Section 1, above, and any 

such employee will not be eligible thereafter for referral under this Agreement for a period of 

100 days. 

 

SECTION 3. NOTIFICATION 

  If a Contractor contends that any Union has violated this Article, it will notify the 

appropriate district or area council of the Local Union involved advising of such fact, with copies 

of the notification to the Local Union and the BTC.  The district or area council, and the BTC 

shall each instruct, order and otherwise use their best efforts to cause the employees,  and/or  the 

Local Unions to immediately cease and desist from any violation of this Article.  A district or 

area council, or the BTC complying with these obligations shall not be liable for the 

unauthorized acts of a Local Union or its members. 

 

SECTION 4. EXPEDITED ARBITRATION 

  Any Contractor or Union alleging a violation of Section 1 of this Article may 

utilize the expedited procedure set forth below (in lieu of, or in addition to, any actions at law or 

equity) that may be brought. 
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a. A party invoking this procedure shall notify J.J. Pierson Jr, Esq., at 51 

JFK Parkway, First Floor West, Short Hills , New Jersey 07078, 

telephone number (973) 359-8100, fax number (973) 359-8161 ,who shall 

serve as Arbitrator under this expedited arbitration procedure.  In the 

event that J.J. Pierson is unable to serve, a party invoking this procedure 

shall notify Gary Kendellen, who shall serve as arbitrator under this 

expedited procedure. Copies of such notification will be simultaneously 

sent to the alleged violator and, if a Local Union is alleged to be in 

violation, it’s International, the GC , and the BTC. 

 

b. The Arbitrator shall thereupon, after notice as to time and place to the 

Contractor, the GC, the Local Union involved, and the BTC,  hold a 

hearing within 48 hours of receipt of the notice invoking the procedure it 

is contended that the violation still exists.  The hearing will not, however, 

be scheduled for less than 24 hours after the notice to the district or area 

council required by Section 3 above. Hearings shall be held at the jobsite 

or at the Newark office of the New Jersey State Board of Mediation, as 

directed by the Arbitrator. 

 

c. All notices pursuant to this Article may be by telephone, telegraph, hand 

delivery, or fax, confirmed by overnight delivery, to the arbitrator, 

Contractor or Union involved.  The hearing may be held on any day 

including Saturdays or Sundays.  The hearing shall be completed in one 

session, which shall not exceed 8 hours duration (no more than 4 hours 

being allowed to either side to present their case, and conduct their cross 

examination) unless otherwise agreed.  A failure of any Union or 

Contractor to attend the hearing shall not delay the hearing of evidence 

by those present or the issuance of an award by the Arbitrator. 
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d. The sole issue at the hearing shall be whether a violation of Section 1, 

above, occurred.  If a violation is found to have occurred, the Arbitrator 

shall issue a Cease and Desist Award restraining such violation and serve 

copies on the Contractor and Union involved.  The Arbitrator shall have 

no authority to consider any matter in justification, explanation or 

mitigation of such violation or to award damages, which issue is reserved      

solely for court proceedings, if any.  The Award shall be issued in writing 

within 3 hours after the close of the hearing, and may be issued without an 

Opinion.  If any involved party desires an Opinion, one shall be issued 

            within 15 calendar days, but its issuance shall not delay  compliance       

with, or enforcement of, the Award. 

 

e. An Award issued under this procedure may be enforced by any court of 

competent jurisdiction upon the filing of the Agreement together with the 

Award.  Notice of the filing of such enforcement proceedings shall be 

given to the Union or Contractor involved.  In any court proceeding to 

obtain a temporary or preliminary order enforcing the arbitrator's Award 

as issued under this expedited procedure, the involved Union and 

Contractor waive their right to a hearing and agree that such proceedings 

may be ex parte, provided notice is given to opposing counsel.  Such 

agreement does not waive any party's right to participate in a hearing for 

a final court order of enforcement or in any contempt proceeding. 

 

f. Any rights created by statue or law governing arbitration proceedings 

which are inconsistent with the procedure set forth in this Article, or 

which interfere with compliance thereto, are hereby waived by the 

Contractors and Unions to whom they accrue. 

 

g. The fees and expenses of the Arbitrator shall be equally divided between 

the involved Contractor and Union. 
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SECTION 5. ARBITRATION OF DISCHARGES FOR VIOLATION 

  

 Procedures contained in Article 9 shall not be applicable to any alleged violation of this 

Article, with the single exception that an employee discharged for violation of Section 1, above, 

may have recourse to the procedures of Article 9 to determine only if the employee did, in fact, 

violate the provisions of Section 1 of this Article; but not for the purpose of modifying the 

discipline imposed where a violation is found to have occurred. 

 

ARTICLE 8. - LOCAL ADMINISTRATIVE COMMITTEE (LAC) 

 

SECTION 1. MEETINGS 

The Local Administrative Committee (LAC) will meet on a regular basis to 1) Implement 

and oversee the Agreement procedures and initiatives; 2) monitor the effectiveness of the 

Agreement; and 3) identify opportunities to improve efficiency and work execution. 

 

SECTION 2. COMPOSITION 

 The LAC will be co-chaired by the President of the Monmouth County Building and 

Construction Trades Council or his designee, and designated official of the GC.  It will be 

comprised of representatives of the local unions signatory to the project labor agreement (PLA) 

and representatives of the GC  and other contractors on the project.  

 

ARTICLE 9 - GRIEVANCE & ARBITRATION PROCEDURE 

 

SECTION 1. PROCEDURE FOR RESOLUTION OF GRIEVANCES 

  Any question, dispute or claim arising out of, or involving the interpretation or 

application of this Agreement (other than jurisdictional disputes or alleged violations of Article 

7, Section 1) shall be considered a grievance and shall be resolved pursuant to the exclusive 

procedure of the steps described below; provided, in all cases, that the question, dispute or claim 

arose during the term of this Agreement. 
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 Step 1: 

  (a)  When any employee covered by this Agreement feels aggrieved by a 

claimed violation of this Agreement, the employee shall, through the Local Union business 

 representative or job steward give notice of the claimed violation to the work site representative 

of the involved Contractor.  To be timely, such notice of the grievance must be given within 7 

calendar days after the act, occurrence, or event giving rise to the grievance, or after the act, 

occurrence or event became known or should have become known to the Union.  The business 

representative of the Local Union or the job steward and the work site representative of the 

involved Contractor shall meet and endeavor to adjust the matter within 7 calendar days after 

timely notice has been given.  If they fail to resolve the matter within the prescribed period, the 

grieving party, may, within 7 calendar days thereafter, pursue Step 2 of they grievance procedure 

by serving the involved Contractor and the General Contractor with written copies of the 

grievance setting forth a description of the claimed violation, the date on which the grievance 

occurred, the provisions of the Agreement alleged to have been violated.  Grievances and 

disputes settled at Step 1 are non-precedential except as to the specific Local Union, employee 

and Contractor directly involved, unless the settlement is accepted in writing, by the General 

Contractor, as creating a precedent. 

 

(b) Should any signatory to this Agreement have a dispute (excepting 

jurisdictional disputes or alleged violations of Article 7, Section 1) with any other signatory to 

this Agreement and, if after conferring, a settlement is not reached within 7 calendar days, the 

dispute shall be reduced to writing and proceed to Step 2 in the same manner as outlined in 

subparagraph (a) for the adjustment of employee grievances. 

  

Step 2: 

 The Business Manager or designee of the involved Local Union, together with 

representatives of the BTC, the involved Contractor, and the General Contractor shall meet in 

Step 2 within 5 calendar days of the written grievance to arrive at a satisfactory settlement.  
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   Step 3: 

 (a) If the grievance shall have been submitted but not resolved in Step 2, any of the 

participating Step 2 entities may, within 14 calendar days after the initial Step 2 meeting, submit 

the grievance in writing (copies to other participants) to the next available arbitrator of the panel 

of arbitrators consisting of J.J. Pierson Jr., Esq., Gary Kendellen and Wellington Davis, who 

shall serve as arbitrator under this expedited procedure. The Labor Arbitration Rules of the 

American Arbitration Association shall govern the conduct of the arbitration hearing, at which 

all Step 2  participants shall be parties.  Hearings shall be held at the jobsite or at the Newark 

office of the New Jersey State Board of Mediation, as directed by the Arbitrator. 

The decision of the Arbitrator shall be final and binding on the involved Contractor, 

Local Union and employees and the fees and expenses of such arbitration's shall be borne 

equally by the involved Contractor and Local Union. 

 

 (b) Failure of the grieving party to adhere to the time limits set forth in this 

Article shall render the grievance null and void.  These time limits may be extended only by 

written consent of the GC, involved Contractor and involved Local Union at the particular step 

where the extension is agreed upon.  The Arbitrator shall have authority to make decisions only 

on the issues presented to him and shall not have the authority to change, add to, delete or 

modify any provision of this Agreement. 

 

SECTION 2. LIMITATION AS TO RETROACTIVITY 

 No arbitration decision or award may provide retroactivity of any kind exceeding 

30 calendar days prior to the date of service of the written grievance on the construction Project 

Manager and the involved Contractor or Local Union. 

 

SECTION 3.  PARTICIPATION BY GENERAL CONTRACTOR  

The General Contractor shall be notified by the involved Contractor of all actions 

at Steps 2 and 3 and, at its election, may participate in full in all proceedings at these Steps, 

including Step 3 arbitration. 
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ARTICLE 10 - JURISDICTIONAL DISPUTES 

 

SECTION 1.  NO DISRUPTIONS 

 There will be no strikes, sympathy strikes, work stoppages, slowdowns, picketing 

or other disruptive activity of any kind arising out of any jurisdictional dispute. Pending the 

resolution of the dispute, the work shall continue uninterrupted and as assigned by the 

Contractor.  No jurisdictional dispute shall excuse a violation of Article 7. 

 

SECTION 2. ASSIGNMENT 

 A. There shall be a mandatory pre-job markup / assignment meeting prior to the 

commencement of any work. Attending such meeting shall be designated representatives of the 

Union signatories to this Agreement, the GC, and the involved Contractors. Best efforts will be 

made to schedule the pre-job meeting in a timely manner after Notice to Proceed is issued but 

not later then 30 days prior to the start of the Project. 

 B.  All Project construction work assignments shall be made by the Contractor 

according criteria set forth in Section 3, Subsection D 1-3.  

C.  When a Contractor has made an assignment of work, he shall continue the 

assignment without alteration unless otherwise directed by an arbitrator or there is agreement 

between the National or International Unions involved. Claims of a change of original 

assignment shall be processed in accordance with Article I of the Procedural Rules of the Plan 

for the Settlement of Jurisdictional Disputes in the Construction Industry ("the Plan").  

D. In the event that a Union involved in the change of original assignment dispute is an 

affiliate of a National or International Union that is not affiliated with the Building and 

Construction Trades Department and does not wish to process a case through the Plan, the parties 

shall mutually select one of the following Arbitrators: Arbitrator J.J. Pierson, Arbitrator Paul 

Greenberg or Arbitrator Walter Kardy and submit the dispute directly to the Arbitrator. The 

selected Arbitrator shall determine whether the case requires a hearing or may be decided upon 

written submissions. In rendering his determination on whether there has been a change of 



 

20 

 original assignment, the Arbitrator shall be governed by the following:  

1. The contractor who has the responsibility for the performance and 

installation shall make a specific assignment of the work which is included in his contract to a 

particular union(s). For instance, if contractor A subcontracts certain work to contractor B, then 

contractor B shall have the responsibility for making the specific assignments for the work 

included in his contract. If contractor B, in turn, shall subcontract certain work to contractor C, 

then contractor C shall have the responsibility for making the specific assignment for the work 

included in his contract. After work has been so assigned, such assignment will be maintained 

even though the assigning contractor is replaced and such work is subcontracted to another 

contractor. It is a violation of the Agreement for the contractor to hold up disputed work or shut 

down a project because of a jurisdictional dispute. 

2. When a contractor has made an assignment of work, he shall continue the 

assignment without alteration unless otherwise directed by an arbitrator or there is agreement 

between the National or International Unions involved.  

a. Unloading and/or handling of materials to stockpile or storage by a 

trade for the convenience of the responsible contractor when his employees are not on the job 

site, or in an emergency situation, shall not be considered to be an original assignment to that 

trade. 

b. Starting of work by a trade without a specific assignment by an 

authorized representative of the responsible contractor shall not be considered an original 

assignment to that trade, provided that the responsible contractor, or his authorized 

representative, promptly, and, in any event, within eight working hours following the start of 

work, takes positive steps to stop further unauthorized performance of the work by that trade. 

 
SECTION 3. PROCEDURE FOR SETTLEMENT OF DISPUTES  

A. Any Union having a jurisdictional dispute with respect to Project work assigned 

to another Union will submit through its International the dispute in writing to the Administrator 

of the Plan within 72 hours and send a copy of the letter to the other Union involved, the 

Contractor involved, the General Contractor, the BTC, and the district or area councils of the 

unions involved. Upon receipt of a dispute letter from any Union, the Administrator will invoke 



 

21 

 the procedures set forth in the Plan to resolve the jurisdictional dispute. The jurisdictional 

dispute letter shall contain the information described in Article IV of the Procedural Rules of the 

Plan. 

B. Within 5 calendar days of receipt of the dispute letter, there shall be a meeting of 

the General Contractor, the Contractor involved, the Local Unions involved and designees of the 

BTC and the district or area councils of the Local Unions involved for the purpose of resolving 

the jurisdictional dispute. 

C. In order to expedite the resolution of jurisdictional disputes, the parties have 

agreed in advance to mutually select one of the following designated Arbitrators: Arbitrator J.J. 

Pierson, Arbitrator Paul Greenberg or Arbitrator Walter Kardy to hear all unresolved 

jurisdictional disputes arising under this Agreement. All other rules and procedures of the Plan 

shall be followed. If none of the three Arbitrators is available to hear the dispute within the time 

limits of the Plan, the Plan's arbitrator selection process shall be utilized to select another 

arbitrator.  

D. In the event that a Union involved in the dispute is an affiliate of a National or 

International Union that is not affiliated with the Building and Construction Trades Department 

and does not wish to process a case through the Plan as described in paragraphs A-C above, the 

parties to the dispute shall mutually select one of the following Arbitrators: Arbitrator J. J. 

Pierson, Arbitrator Paul Greenberg or Arbitrator Walter Kardy to hear the dispute and shall 

submit the dispute directly to the selected arbitrator. The time limits for submission and 

processing disputes shall be the same as provided elsewhere in this Section. The selected 

Arbitrator shall schedule the hearing within seven business days from the date of submission. If 

he cannot hear the case within the required timeframe, one of the other Arbitrators will be 

selected to hear the case unless all parties to the dispute agree to waive the seven day time limit. 

In rendering his decision, the Arbitrator shall determine: 

1. First whether a previous agreement of record or applicable agreement, 

including a disclaimer agreement, between the National and International Unions to the dispute 

governs;  

2. Only if the Arbitrator finds that the dispute is not covered by an 

appropriate or applicable agreement of record or agreement between the crafts to the dispute, he 

shall then consider the established trade practice in the industry and prevailing practice in the 
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 locality. Where there is a previous decision of record governing the case, the Arbitrator shall 

give equal weight to such decision of record, unless the prevailing practice in the locality in the 

past ten years favors one craft. In that case, the Arbitrator shall base his decision on the 

prevailing practice in the locality. Except, that if the Arbitrator finds that a craft has improperly 

obtained the prevailing practice in the locality through raiding, the undercutting of wages or by 

the use of vertical agreements, the Arbitrator shall rely on the decision of record and established 

trade practice in the industry rather than the prevailing practice in the locality.  

3. Only if none of the above criteria is found to exist, the Arbitrator shall 

then consider that because efficiency, cost or continuity and good management are essential to 

the well being of the industry, the interests of the consumer or the past practices of the employer 

shall not be ignored.  

The Arbitrator shall set forth the basis for his decision and shall explain his 

findings regarding the applicability of the above criteria. If lower-ranked criteria are relied upon, 

the Arbitrator shall explain why the higher-ranked criteria were not deemed applicable. The 

Arbitrator's decision shall only apply to the job in dispute.  

Each party to the arbitration shall bear its own expense for the arbitration and agrees that 

the fees and expenses of the Arbitrator shall be borne by the losing party or parties as determined 

by the Arbitrator.  

E. The Arbitrator shall render a short-form decision within 5 days of the hearing 

based upon the evidence submitted at the hearing, with a written decision to follow within 30 

days of the close of hearing. 

F. This Jurisdictional Dispute Resolution Procedure will only apply to work 

performed by Local Unions that represent workers employed on the Project.  

G. Any Local Union involved in a jurisdictional dispute on this Project shall continue 

working in accordance with Section 2 above and without disruption of any kind.  

 

SECTION 4. AWARD  

Any award rendered pursuant to this Article and the Plan shall be final and binding on the 

disputing Local Unions and the involved Constructor on this Project only and may be enforced in 

accordance with the provisions of Article VII of the Plan. Any award rendered pursuant to the 

alternate procedures of this Article shall be final and binding on the disputing Local Unions and  
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the involved Contractor on this Project only, and may be enforced in any court of competent 

jurisdiction. Such award or resolution shall not establish a precedent on any other construction 

work not covered by this Agreement. In all disputes under this Article, the General Contractor 

and the involved Contractors shall be considered parties in interest. 

 

SECTION 5. LIMITATIONS  

The Arbitrator shall have no authority to assign work to a double crew, that is, to more 

employees than the minimum required by the Contractor to perform the work involved; nor to 

assign work to employees who are not qualified to perform the work involved; nor to assign 

work being performed by non-union employees to union employees. This does not prohibit the 

establishment, with the agreement of the involved Contractor, of composite crews where more 

than 1 employee is needed for the job. The aforesaid determinations shall decide only to whom 

the disputed work belongs.  

 

SECTION 6. NO INTERFERENCE WITH WORK  

A. There shall be no interference or interruption of any kind with the work of the 

Project while any jurisdictional dispute is being resolved. The work shall proceed as assigned by 

the Contractor until finally resolved under the applicable procedure of this Article. The award 

shall be confirmed in writing to the involved parties. There shall be no strike, work stoppage or 

interruption in protest of any such award. Any claims of a violation of this section shall be 

submitted and processed in accordance with the impediment to job progress provisions of the 

Plan.  

B. In the event a Union alleged to have engaged in an impediment to job progress is 

an affiliate of a National or International Union that is not affiliated with the Building and 

Construction Trades Department and does not wish to have the impediment to job progress 

charge processed through the Plan, the parties to the dispute shall mutually select one of the three 

Arbitrators designated in this Article to hear the dispute. The selected Arbitrator shall schedule 

the hearing within two business days from the date of submission. If he cannot hear the case 

within the required timeframe, one of the other Arbitrators shall be selected by the parties to hear 

the case unless all parties to the dispute agree to waive the two day time limit. The sole issue at  
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the hearing shall be whether or not a violation of this Section has in fact occurred, and the 

Arbitrator shall have no authority to consider any matter in justification, explanation or 

mitigation of such violation or to award damages. The Arbitrator's decision shall be issued in 

writing within 3 hours after the close of the hearing, and may be issued without an opinion. If 

any party desires an opinion, one shall be issued within 15 days, but its issuance shall not delay 

compliance with, or enforcement of, the decision. The Arbitrator may order cessation of the 

violation of this Section and other appropriate relief, and such decision shall be served on all 

parties by facsimile upon issuance. Each party to the arbitration shall bear its own expense for 

the arbitration and agrees that the fees and expenses of the Arbitrator shall be borne by the losing 

party or parties as determined by the Arbitrator. 

 

 

ARTICLE 11 - WAGES AND BENEFITS 

 

SECTION 1. CLASSIFICATION AND BASE HOURLY RATE 

 All employees covered by this Agreement shall be classified in accordance with 

the work performed and paid the base hourly wage rates for those classifications as specified in 

the attached Schedules A, as amended during this Agreement.  Recognizing, however, that 

special conditions may exist or occur on the Project, the parties, by mutual agreement may 

establish rates  and/or  hours for one or more classifications, which may differ from Schedules A. 

Parties to such agreements shall be the General Contractor, the Contractor involved, the involved 

Local Unions and the BTC. 

 

SECTION 2. EMPLOYEE BENEFIT FUNDS 

 A. The Contractors agree to pay contributions on behalf of all employees 

covered by this Agreement to the established employee benefit funds in the amounts designated 

in the appropriate Schedule A. Bona fide jointly trusted fringe benefit plans established or 

negotiated through collective bargaining during the life of this Agreement may be added.  
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                B.  The Contractor agrees to be bound by the written terms of the legally  

established Trust Agreements specifying the detailed basis on which payments are to be paid 

into, and benefits paid out of, such Trust Funds but only with regard to work done on this Project 

and only for those employees to whom this Agreement requires such benefit Payments. 

 

 C. Should any contractor or sub-contractor become delinquent in the payment of 

contributions to the fringe benefit funds, then the subcontractor at the next higher tier, or upon 

notice of the delinquency claim from the Union or the Funds, agrees to withhold from the  

subcontractor such disputed amount from the next advance, or installment payment for work 

performed and the amount claimed and owed will be paid within thirty (30) days after receipt of 

the notification by the General Contractor, if not paid prior to said date by the delinquent 

contractor/subcontractor. 

 
 
ARTICLE 12 - HOURS OF WORK, PREMIUM PAYMENTS, SHIFTS AND HOLIDAYS 

 

SECTION 1. WORK WEEK AND WORK DAY 

  A. The standard work week shall consist of 40 hours of work at straight time 

rates per one of the following schedule: 

   1)  Five-Day Work Week: Monday-Friday, 5 days, 8 hours plus 1/2 

hour unpaid lunch period each day. 

 

  B. The Day Shift shall commence between the hours of 6:00 a.m. and 9:00 

a.m. and shall end between the hours of 2:30 p.m. and 5:30 p.m. Starting and quitting times shall  

occur at the employees' place of work as may be designated by the Contractor in accordance with 

area practice. 

  C. Notice - Contractors shall provide not less than 5 days prior notice to the 

Local Union involved as to the work week and work hours schedules to be worked or such lesser 

notice as may be mutually agreed upon. 
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SECTION 2.  OVERTIME 

 Overtime pay for hours outside of the standard work week and work day, 

described in paragraph A above, shall be paid in accordance with the applicable Schedule A.  

There will be no restriction upon the Contractor's scheduling of overtime or the non-

discriminatory designation of employees who shall be worked, except as noted in Article 5, 

Section 2.  There shall be no pyramiding of overtime pay under any circumstances.  The 

Contractor shall have the right to schedule work so as to minimize overtime.  

 

SECTION 3. SHIFTS 

  A. Flexible Schedules - Scheduling of shift work shall remain flexible in 

order to meet Project schedules and existing Project conditions including the minimization of 

interference with traffic.  It is not necessary to work a day shift in order to schedule a second 

shift.  Shifts must be worked a minimum of five consecutive work days, must have prior 

approval of the GC and must be scheduled with not less than five work days notice to the Local 

Union. 

 

B. Second/Shift - The second shift (starting between 2 p.m. and 8p.m.) shall 

consist of 8 hours work for an equal number of hours pay at the straight time rate plus 15% in 

lieu of overtime and exclusive of a 1/2 hour unpaid lunch period. 

 

       C.   Flexible Starting Times – Shift starting times will be adjusted by the 

Contractor as necessary to fulfill Project requirements subject to the notice requirements of 

Paragraph A. 

 

  D.     It is agreed that when project circumstances require a deviation from the 

above shifts, the involved unions, contractors and the General Contractor shall adjust the starting 

times of the above shifts or establish shifts which meet the project requirements. It is agreed that 

neither party will unreasonably withhold their agreement.   
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SECTION 4. HOLIDAYS 

A. Schedule - There shall be 8 recognized holidays on the Project: 

 

New Years Day   Labor Day 

Presidents Day   Veterans Day 

Memorial Day    Thanksgiving Day 

Fourth of July    Christmas Day 

* Presidential Election Day shall be observed as a  holiday in a general election year. Work shall 

be scheduled on Good Friday, Columbus Day and the Friday after Thanksgiving  pursuant to the 

craft’s Schedule A. 

All said holidays shall be observed on the dates designated by New Jersey State 

Law. In the absence of such designations, they shall be observed on the calendar date except 

those holidays which occur on Sunday shall be observed on the following Monday. Holidays 

falling on Saturday are to be observed on the preceding Friday. 

 

B. Payment - Regular holiday pay, if any,  and/or  premium pay for work 

performed on such a recognized holiday shall be in accordance with the applicable Schedule A. 

C.  Exclusivity - No holidays other than those listed in Section 4-A above  

shall be recognized nor observed. 
 

SECTION 5. REPORTING PAY 

A. Employees who report to the work location pursuant to regular schedule 

and who are not provided with work or whose work is terminated early by a Contractor, for 

whatever reason, shall receive minimum reporting pay in accordance with the applicable 

Schedule A. 

 

B. When an employee, who has completed their scheduled shift and left  

The Project site, is "called back" to perform special work of a casual, incidental or irregular 

nature, the employee shall receive pay for actual hours worked with a minimum guarantee, as 

may be required by the applicable Schedule A. 
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  C. When an employee leaves the job or work location of their own volition or 

is discharged for cause or is not working as a result of the Contractor's invocation of Section 7 

below, they shall be paid only for the actual time worked.  

 

 D. Except as specifically set forth in this Article there shall be no premiums, 

bonuses, hazardous duty, high time or other special payments of any kind. 

   

 E. There shall be no pay for time not actually worked except as specifically 

set forth in this Agreement or except where specifically provided in an applicable Schedule A.  

 

SECTION 6. PAYMENT OF WAGES 

  A. Payday - Payment shall be made by check, drawn on a New Jersey bank 

with branches located within commuting distance of the job site.  Paychecks shall be issued by 

the Contractor at the job site by 10 a.m. on Thursdays.  In the event that the following Friday is a 

bank holiday, paychecks shall be issued on Wednesday of that week.  Not more than 3 days 

wages shall be held back in any pay period.  Paycheck stubs shall contain the name and business 

address of the Contractor, together with an itemization of deductions from gross wages.   

 

B. Termination-Employees who are laid-off or discharged for cause shall be paid in 

full for that which is due them at the time of termination.  The Contractors shall also provide the 

employee with a written statement setting forth the date of lay off or discharge. 

 

SECTION 7. EMERGENCY WORK SUSPENSION 

 A Contractor or GC  may, if considered necessary for the protection of life and /or 

safety of employees or others, suspend all or a portion of Project Work. In such instances, 

employees will be paid for actual time worked; provided, however, that when a Contractor 

request that employees remain at the job site available for work, employees will be paid for 

"stand-by" time at their hourly rate of pay. 
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SECTION 8. INJURY/DISABILITY 

  An employee who, after commencing work, suffers a work-related injury or 

disability while performing work duties, shall received no less than 8 hours wages for that day.  

Further, the employee shall be rehired at such time as able to return to duties provided there is 

still work available on the Project for which the employee is qualified and able to perform.  

 

SECTION 9. TIME KEEPING 

  A Contractor may utilize brassing or other systems to check employees in and out.  

Each employee must check in and out.  The Contractor will provide adequate facilities for 

checking in and out in an expeditious manner. 

 

SECTION 10. MEAL PERIOD 

  A Contractor shall schedule an unpaid period of not more than 1/2 hour duration 

at the work location between the 3rd and 5th hour of the scheduled shift.  A Contractor may, for 

efficiency of operation, establish a schedule which coordinates the meal periods of two or more 

crafts.  If an employee is required to work through the meal period, the employee shall be 

compensated in a manner established in the applicable Schedule A. 

 

SECTION 11. BREAK PERIODS 

  There will be no  rest periods, organized coffee breaks or other non-working time 

established during working hours.  Individual coffee containers will be permitted at the 

 employee's work location. Local area practice will prevail for coffee breaks that are not 

organized.  
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 ARTICLE 13 - APPRENTICES 

 

SECTION 1. RATIOS 

  Recognizing the need to maintain continuing supportive programs 

designed to develop adequate numbers of competent workers in the construction industry and to 

provide craft entry opportunities for minorities, women and economically disadvantaged non-

minority males, Contractors will employ apprentices in their respective crafts to perform such 

work as is within their capabilities and which is customarily performed by the craft in which they 

are indentured.  Contractors may utilize apprentices and such other appropriate classifications as 

are contained in the applicable Appendix A in a ratio not to exceed the ratio provided in the 

applicable Appendix A providing prevailing wage and fringe benefits as defined in N.J.S.A. 

34:11-56.26(9) for the classification in Monmouth  County, New Jersey.    Apprentices and such 

other classifications as are appropriate shall be employed in a manner consistent with the 

provisions of the appropriate collective bargaining agreement listed in Schedule A. 

 

SECTION 2.  DEPARTMENT OF LABOR 

 To assist the Contractors in attaining a maximum effort on this Project, the 

Unions agree to work in close cooperation with, and accept monitoring by, the New Jersey State 

and Federal Departments of Labor to ensure that minorities, women, or economically 

disadvantaged are afforded opportunities to participate in apprenticeship programs which result 

in the placement of apprentices on this Project.  To further ensure that this Contractor effort is  

attained, up to 50% of the apprentices placed on this Project should be first year, minority, 

women or economically disadvantaged apprentices. The Local Unions will cooperate with 

 Contractor request for minority, women or economically disadvantaged referrals to meet this 

Contractor effort. 

 

SECTION 3. HELMETS TO HARDHATS 
 

The Employers and the Unions recognize a desire to facilitate the entry into the building 

and construction trades of veterans who are interested in careers in the building and construction 

industry.  The Employers and Unions agree to utilize the services of the Center for Military  
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recruitment, Assessment and Veterans Employment (hereinafter “Center”) and the Center’s 

“Helmets to Hardhats” program to serve as a resource for preliminary orientation, assessment of 

construction aptitude, referral to apprenticeship programs or hiring halls, counseling and 

mentoring, support network, employment opportunities and other needs as identified by the 

parties. 

 

The Unions and Employers agree to coordinate with the Center to create and maintain an 

integrated database of veterans interested in working on the Project and of apprenticeship and 

employment opportunities for the Project.  To the extent permitted by law, the Unions will give 

credit to such veterans for bona fide, provable past experience. 

 

 

ARTICLE 14 - SAFETY PROTECTION OF PERSON AND PROPERTY 

 

SECTION 1. SAFETY REQUIREMENTS 

 Each Contractor will ensure that applicable OSHA requirements and other 

requirements set forth in the contract documents are at all times maintained on the Project and 

the employees and Unions agree to cooperate fully with these efforts.  Employees must perform 

their work at all times in a safe manner and protect themselves and the property of the Contractor 

and the Owner from injury or harm.  Failure to do so will be grounds for discipline, including 

discharge. 

 

SECTION 2. CONTRACTOR RULES 

 Employees covered by this Agreement shall at all times be bound by the 

reasonable safety, security, and visitor rules as established by the Contractors and the GC  for 

this Project.  Such rules will be published and posted in conspicuous places throughout the 

Project.  
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SECTION 3. INSPECTIONS 

  The Contractors and GC  retain the right to inspect incoming shipments of 

equipment, apparatus, machinery and construction materials of every kind. 

 

ARTICLE 15 - NO DISCRIMINATION 

 

SECTION 1. COOPERATIVE EFFORTS 

 The Contractors and Unions agree that they will not discriminate against any 

employee or applicant for employment because of race, color, religion, sex, national origin or 

age in any manner prohibited by law or regulation.  It is recognized that special procedures 

maybe established by Contractors and Local Unions and the New Jersey State Department of 

Labor for the training and employment of persons who have not previously qualified to be 

employed on construction projects of the type covered by this Agreement.  The parties to this 

Agreement will assist in such programs and agree to use their best efforts to ensure that the goals 

for female and minority employment are met on this Project. 

 

SECTION 2. LANGUAGE OF AGREEMENT 

  The use of the masculine or feminine gender in this Agreement shall be construed 

as including both genders.  

 

ARTICLE 16 - GENERAL TERMS 

 

SECTION 1. PROJECT RULES 

 The GC and the Contractors shall establish such reasonable Project rules as are 

appropriate for the good order of the Project, provided they do not violate the terms of this 

agreement.  These rules will be explained at the pre-job conference and posted at the Project site 

and may be amended thereafter as necessary. Failure of an employee to observe these rules and 

regulations shall be grounds for discipline, including discharge.  The fact that no order was  
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posted prohibiting a certain type of misconduct shall not be a defense to an employee disciplined 

or discharged for such misconduct when the action taken is for cause. 

 

SECTION 2. TOOLS OF THE TRADES 

  The welding/cutting torch and chain fall, are tools of the trade having jurisdiction 

over the work performed.  Employees using these tools shall perform any of the work of the 

trade.  There shall be no restrictions on the emergency use of any tools or equipment by any 

qualified employee or on the use of any tools or equipment for the performance of work within 

the employee's jurisdiction. 

 

SECTION 3. SUPERVISION 

 Employees shall work under the supervision of the craft foreperson or general 

foreperson.  

 

SECTION 4. TRAVEL ALLOWANCES 

  There shall be no payments for travel expenses, travel time, subsistence allowance 

or other such reimbursements or special pay except as expressly set forth in this Agreement and 

in Schedule A.  

 

SECTION 5. FULL WORK DAY 

 Employees shall be at their staging area at the starting time established by the 

Contractor and shall be returned to their staging area by quitting time after performing their 

assigned functions under the supervision of the Contractor.  The signatories reaffirm their policy 

of a fair day's work for a fair day's wage. 
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SECTION 6. COOPERATION 

 The General Contractor and the Unions will cooperate in seeking any NJ State 

Department of Labor approvals that may be required for implementation of any terms of this 

Agreement. 

 

ARTICLE 17 - SAVINGS AND SEPARABILITY 

 

SECTION 1. THIS AGREEMENT 

 In the event that the application of any provision of this Agreement is enjoined, 

on either an interlocutory or permanent basis, or otherwise found in violation of law, the 

provision involved shall be rendered, temporarily or permanently, null and void but the 

remainder of the Agreement shall remain in full force and effect.  In such event, the Agreement 

shall remain in effect for contracts already bid and awarded or in construction where the 

Contractor voluntarily accepts the Agreement.  The parties to this Agreement will enter into 

negotiations for a substitute provision in conformity with the law and the intent of the parties for 

contracts to be let in the future. 

 

SECTION 2. THE BID SPECIFICATIONS 

 In the event that the General Contractor's bid specifications, or other action, 

requiring that a successful bidder become signatory to this Agreement is enjoined, on either an 

interlocutory or permanent basis, or otherwise found in violation of law such requirement shall 

be rendered, temporarily or permanently, null and void but the Agreement shall remain in full 

force and effect to the extent allowed by law.  In such event, the Agreement shall remain in 

effect for contracts already bid and awarded or in constructions where the Contractor voluntarily 

accepts the Agreement.  The parties will enter in to negotiations as to modifications to the 

Agreement to reflect the court action taken and the intent of the parties for contracts to be let in 

the future. 
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 SECTION 3. NON-LIABILITY 

 In the event of an occurrence referenced in Section 1 or Section 2 of this Article, 

neither the Owner, the GC, or any Contractor, or any signatory Union shall be liable, directly or 

indirectly, for any action taken, or not taken, to comply with any court order, injunction or 

determination.  Project bid specifications will be issued in conformance with court orders in 

effect and no retroactive payments or other action will be required if the original court 

determination is ultimately reversed. 

 

SECTION 4. NON-WAIVER 

  Nothing in this Article shall be construed as waiving the prohibitions of Article 7 

as to signatory Contractors and signatory Unions. 

 

ARTICLE 18 - FUTURE CHANGES IN SCHEDULE A AREA CONTRACTS 

 

SECTION 1. CHANGES TO AREA CONTRACTS 

 A. Schedules A to this Agreement shall continue to full force and effect until 

the Contractor  and/or  Union parties to the Area Collective Bargaining Agreements which are 

the basis for Schedules A notify the General Contractor in writing of the mutually agreed upon 

changes in provisions of such agreements which are applicable to the Project, and their effective 

dates. 

  B. It is agreed that any provisions negotiated into Schedules A collective 

bargaining agreements will not apply to work on this Project if such provisions are less favorable 

to this Project than those uniformly required of contractors for construction work normally 

covered by those agreements; nor shall any provisions be recognized or applied on this Project if 

it may be construed to apply exclusively, or predominantly, to work covered by this Project 

Agreement. 

  C. Any disagreement between signatories to this Agreement over the 

incorporation into Schedules "A" of provisions agreed upon in the renegotiations of Area 

Collective Bargaining Agreements shall be resolved in accordance with the procedure set forth in 

Article 9 of this Agreement. 
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SECTION 2. LABOR DISPUTES DURING AREA CONTRACT NEGOTIATIONS 

  The Unions agree that there will be no strikes, work stoppages, sympathy actions, 

picketing, slowdowns or other disruptive activity or other violations of Article 7 affecting the 

Project by any Local Union involved in the renegotiations of Area Local Collective Bargaining 

Agreements nor shall there by any lock-out on the Project affective a Local Union during the 

course of such renegotiations. 

 

IN WITNESS WHEREOF the parties have caused this Agreement to be executed and 

effective as of the              day of                    , 2009. 

 

________________________ Monmouth Ocean County Building   
General Contractor and Construction Trades Council, 

AFL-CIO 
 
______________________________         ________________________________ 
 
 
Union Affiliates: 
 
Insulators and Allied Workers, Local 32   

 ________________________________ 
 
Boilermakers, Local 28   

 ________________________________ 
 

Bricklayers and Allied Crafts, Local 5 
 ________________________________ 

 
Carpenters, Local 254   

 ________________________________ 
 
Dockbuilders, Local 1456   

 _______________________________ 
 
Electrical Workers, Local 400  

 ________________________________ 
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Elevator Constructors, Local 1  
 _________________________________ 

 
Operating Engineers, Local 825  

 _________________________________ 
 

            Ironworkers, Local 11     
            _________________________________ 
 

Laborers, Local 77    
 ________________________________ 

 
Heavy Construction Laborers, Local 472 

 ________________________________ 
 
Painters and Allied Trades, District  
Council Local 711    

 _________________________________ 
 
Plumbers and Pipefitters, Local 9    

 ________________________________ 
 

Roofers, Local 4    
 _________________________________ 

 
     Sheet Metal Workers, Local 27    
     ________________________________ 

 
Sprinkler Fitters, Local 696   

 _______________________________ 
 
Tile/Marble/Terrazo Workers, Local 7 

 ________________________________ 
 
Teamsters, Local 469   

 ________________________________ 
 
Cement Finishers, Plasterers & Fireproofers, Local 2  

 _______________________________ 
 
Millwrights, Local  715   

 _______________________________ 
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Operative Plasterers, Local 592    
______________________________ 
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 SCHEDULE A 
 

A COPY OF EACH UNION’S CURRENT COLLECTIVE BARGAINIG AGREEMENT 
IS INCLUDED  AS PART OF SCHEDULE A BY REFERENCE, UPON EXECUTION BY 
THE SIGNATORY LOCAL. 
 
Insulators and Allied Workers, Local 32  
    
Boilermaker, Local 28 
 
Bricklayers and Allied Crafts, Local 5   
 
Cement Finishers, Plasterers & Fireproofers, Local 2 
 
Carpenters, Locals 254     
 
Dockbuilders, Local 1456     
 
Electrical Workers, Local 400 
 
Elevator Constructors, Local 1    
 
Ironworkers, Local 11     
  
Laborers, Local 77      
        
Heavy Construction Laborers, Local 472       
 
Operating Engineers, Local 825  
 
Millwrights, Local 715   
 
Painters and Allied Trades, District Council 711      
 
Plumbers and Pipefitters , Local 9      
 
Roofers, Local 4     
 
Sheet Metal Workers, Local 27    
 
Sprinkler Fitters, Local 696     
 
Tile/Marble/Terrazzo Workers, Local 7  
 
Teamsters, Local 469 
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Millwrights, Local 715 
 
Operative Plasters, Local 592  
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                                            PROJECT LABOR AGREEMENT 
 

COVERING CONSTRUCTION OF THE 5th AVENUE AND 10th AVENUE 
CONSTRUCTION PROJECT IN BELMAR, NEW JERSEY  

                 
 
The parties hereby agree that all Tele-data work and associated electrical work performed on any 

of the sites during construction shall be done by employees represented by the signatory unions. 

For the purpose of this Agreement, Tele-data work shall include, but not limited to, the 

following: All receiving, placement, installation, operation, testing, inspection, maintenance, 

repair and service of radio, television, video, data, voice, sound, emergency call, microwave and 

visual production and reproduction apparatus, equipment and appliances used for domestic, 

commercial, education and entertainment purposes; all installation and erection of equipment, 

apparatus or appliance, cables  and/or  wire, emergency power (batteries) and all directly related 

work which becomes an integral part of the telecommunication  and/or  telecommunications 

related systems repair and service maintenance work of telecommunications systems and devices 

including, but not limited to, Private Branch Exchanges (PBX-PABX), Key equipment-owned, 

CCTV, CATV, card access, Systems RS 232 ethernet  and/or  any local area network system 

associated with computer installation. 

 

________________________  SIGNATORY UNIONS 
    
BY:_____________________  BY:_____________________ 
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                           PROJECT LABOR AGREEMENT 
 

COVERING CONSTRUCTION OF THE 5th AVENUE AND 10th AVENUE 
CONSTRUCTION PROJECT IN BELMAR , NEW JERSEY 

 
 General Contractor agrees that when subcontracting for prefabrication of H.V.A.C. duct 

and other related sheet metal, such prefabrication shall be subcontracted to fabricators who pay 

their employees engaged in such fabrication not less than the prevailing wage for comparable 

sheet metal fabrication as established under agreements between local affiliates of Sheet Metal 

Workers’ International Association and local sheet metal fabricators. 

 General Contractor and the Sheet Metal Workers’ International Association agree to 

work with fabrication shops referenced in the Addendum.  This joint effort will be directed at  

improving fabricators’ competitiveness through the application of continuous improvement 

principles. 

 

                                                                                                 __ 
General Contractor                   Sheet Metal Workers’ 
                                         International Assoc. Local #27 
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                           PROJECT LABOR AGREEMENT 
 

COVERING CONSTRUCTION OF THE 5th AVENUE AND 10th AVENUE 
CONSTRUCTION PROJECT IN BELMAR, NEW JERSEY 

 
LETTER OF ASSENT 

 
 
Re:  Project Labor Agreement 

Monmouth Ocean County Building & Trades Council, AFL-CIO and  
Borough of Belmar (the “Agreement’) 

 
The undersigned, as a General Contractor, Contractor(s) or Subcontractor(s) on a Contract which 
is part of large project construction for the  County of Monmouth, for and in consideration of the 
award of a Contract to perform work on said Project, and in further consideration of the mutual 
promises made in the Project Labor Agreement, a copy of which was received and is 
acknowledged, hereby: 
 

(1) On behalf of itself and all its employees, accepts and agrees to be bound by the terms 
and conditions of the Project Labor Agreement, together with any and all 
amendments and supplements now existing or which are later made thereto, and 
understands that any act of non-compliance with all such terms and conditions will 
subject the non-complying Contractor or employee(s) to being prohibited from the 
Project Site until full compliance is obtained. 

 
(2) Certifies that it has no commitments or agreements that would preclude its full 

compliance with the terms and conditions of said Projects Labor Agreement. 
 

(3) Agrees to secure from any Contractor(s) (as defined in said Project Labor Agreement) 
which is or becomes a Subcontractor(s) (of any tier), a duly executed Letter of Assent 
in form identical to this document prior to commencement of any work. 

 
        
Company Name 
 
By:        Contract Number________________ 
 
Title:        General Contractor______________ 
 
Date:       
 
cc: (Unions employed by Contractor) 
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SUPPLEMENTARY GENERAL CONDITIONS 

Preface. These Supplementary General Conditions modify AIA Document A201, “General 
Conditions of the Contract for Construction,” Fifteenth Edition (1997). Provisions that are not 
deleted, replaced, or changed by these Supplementary General Conditions shall remain in full force 
and effect. 

Overall Change. Substitute the term “Design Professional” wherever the term “Architect” appears 
in the above-cited General Conditions of the Contract. The Design Professional is the Borough’s 
consultant who prepared the plans and specifications of the Work to be performed under the Contract. 

User’s Guide. (New) means added numbered provision and text. (Replace) means reuse provision 
number with new text (not underscored). (Change) means that part of the original document text has 
been altered or deleted. Alterations, including additions, are underscored. For the sake of clarity, 
deleted text is not shown in this document. (Delete) means removal of text but retention of 
“numbers” to maintain integrity of cross-references. 

ARTICLE 1: GENERAL PROVISIONS 

1.1 BASIC DEFINITIONS 

1.1.1 THE CONTRACT DOCUMENTS (Change) The Contract Documents consist of the 
Agreement between the Owner and Contractor (hereinafter the Agreement), General Conditions of 
the Contract (General, Supplementary and other Conditions), Drawings, Specifications, Addenda 
issued prior to execution of the Contract, other documents listed in the Agreement and Modifications 
issued after execution of the Contract. A Modification is (1) a written amendment to the Contract 
signed by both parties, (2) a Change Order, (3) a Construction Change Directive or (4) a written order 
for a minor change in the Work issued by the Design Professional with the Owner’s prior consent, or 
by the Owner alone. The Contract Documents also include Notice to Bidders, Instructions to Bidders, 
Supplementary Instructions to Bidders, sample forms, the Contractor’s bid, and portions of Addenda 
relating to the bidding requirements. 

1.1.2 THE CONTRACT (Change) The Contract Documents, together with the performance 
bond and payment bond, form the Contract for Construction. The Contract is the entire and integrated 
agreement between the parties hereto and supercedes prior negotiations, representations or 
agreements, whether printed, handwritten or oral. The Contract may be amended or modified only by 
a Modification. The Contract Documents shall not be construed to create a contractual relationship of 
any kind between any persons or entities other than the Owner and Contractor. The Design 
Professional and Owner shall, however, be entitled to performance and enforcement obligations 
under the Contract intended to facilitate performance of the Design Professional’s and Owner’s 
duties. 

1.1.2.1 (New) A finding by a court of law having jurisdiction that any part of the Contract 
Documents is contrary to the law shall not invalidate the remainder of the Contract Documents; they 
shall remain in full force and effect. 

1.1.2.2 (New) A finding by a court of law having jurisdiction that the application of any part of 
the Contract Documents to a particular situation is not reasonable shall not preclude the application of 
that part of the Contract Documents to other particular situations. 

1.1.3   
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1.1.4   

1.1.5   

1.1.6   

1.1.7   

1.2 CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS 

1.2.1  

1.2.2 (Change) Organization of the Specifications into divisions, sections and articles, and 
arrangement of Drawings shall not control the Contractor in dividing the Work among subcontractors 
or in establishing the extent of Work to be performed by any trade. The Design Professional and 
Owner will not establish or determine the subcontract limits between any parts of the Work. 

1.2.3   

1.2.4 (New) The Contract Documents refer to certain third-party specifications and standards 
that are recognized and accepted as authoritative and definitive in the construction industry. All such 
references are intended to mean their most recent editions that are in effect on the bid opening date, 
or the date when a negotiated contract is formed. They shall have the same force and effect as they 
would if they were bound in the Project Manual. The Contractor shall have copies of any of those 
specifications and standards at the Project site for convenient reference by all parties when so 
directed by the Design Professional or Owner. 

1.2.5 (New) In the event of a conflict or inconsistency in or among the Contract Documents, or 
between the Contract Documents and referenced third-party specifications and standards, the 
Contractor shall, unless directed otherwise in writing by the Owner, provide the greatest quantity, 
highest quality, highest degree of safety, and most stringent material, equipment or Work.  In the 
event of a conflict between specifications and the plans, the plans shall govern. 

1.3 CAPITALIZATION 

1.3.1   

1.4 INTERPRETATION 

1.4.1   

1.5 EXECUTION OF CONTRACT DOCUMENTS 

1.5.1  

1.5.2 (Change) Execution of the Contract by the Contractor is a representation that the 
Contractor has visited the site, become generally familiar with local conditions under which the Work 
is to be performed and correlated personal observations with requirements of the Contract 
Documents. The Contractor shall not be awarded any claims for ‘extras’ that arise from its failure to 
fully understand the Contract Documents and the conditions under which the Work is to be 
performed. 

1.6 OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER 
INSTRUMENTS OF SERVICE 

1.6.1  
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ARTICLE 2: OWNER 

2.1 GENERAL 

2.1.1 (Replace) The Owner is the Borough of Belmar, a municipal corporation of the State of 
New Jersey. The Borough of Belmar is governed by its Council. Only the Council can bind the 
Owner with respect to all matters requiring the Owner’s approval or authorization. 

2.1.2 (Replace) The Owner’s Representative(s) will be an employee of Belmar. The 
Representative(s) will be identified at the pre-construction meeting. 

2.2 INFORMATION AND SERVICES REQUIRED OF THE OWNER 

2.2.1 (Delete) 

2.2.2   

2.2.3 (Replace) The site data and information contained in the Contract Documents represents 
the full extent of the Owner’s knowledge of the existing conditions at the Project Site. The Owner, 
upon receipt of the Contractor’s written request, will furnish any other information or services under 
the Owner’s control or normally at its disposal that may reasonably be needed for the Contractor’s 
performance of its work. The Contractor is obligated to obtain at its own cost and expense any 
additional site data and information that may be needed to properly perform the Work. 

2.2.4  

2.2.5 (Replace) Upon receipt of the Contractor’s written request, the Owner will furnish the 
Contractor one set of reproducible drawings and one set of camera–ready specifications (or electronic 
copies as may be readily available). 

2.3 OWNER’S RIGHT TO STOP WORK 

2.3.1   

2.4 OWNER’S RIGHT TO CARRY OUT THE WORK 

2.4.1  (Change) If the Contractor defaults or neglects to carry out the Work in accordance with 
the Contract Documents and fails within a seven-day period after receipt of written notice from the 
Owner to commence and continue correction of such default or neglect with diligence and 
promptness, the Owner may after such seven-day period give the Contractor a second written notice 
to correct such deficiencies within a three-day period. If the Contractor within such three-day period 
after receipt of the second notice fails to commence and continue to correct any deficiencies, the 
Owner may without prejudice to other remedies the Owner may have, correct such deficiencies. In 
such case an appropriate Change Order shall be issued deducting from payments then or thereafter 
due the Contractor the reasonable cost of correcting such deficiencies, including the Owner’s 
expenses and compensation for the Design Professional’s additional services and expenses made 
necessary by such default, negligence or failure. If payments then or thereafter due the Contractor are 
not sufficient to cover such amounts, the Contractor shall pay the difference to the Owner. 
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ARTCILE 3: CONTRACTOR 

3.1 GENERAL 

3.1.1  

3.1.2 (Change) The Contractor shall perform the Work in accordance with the Contract 
Documents and submittals approved pursuant to Paragraph 3.12. 

3.1.3 (Change) The Contractor shall not be relieved of obligations to perform the Work in 
accordance with the Contract Documents either by activities or duties of the Design Professional and 
the Owner’s representative in their administration of the Contract, or by tests, inspections or 
approvals required or performed by persons other than the Contractor. 

3.2 REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY 
CONTRACTOR 

3.2.1 (Change) Since the Contract Documents are complementary, before starting each portion 
of the Work, the Contractor shall carefully study and compare the various Drawings and other 
Contract Documents relative to that portion of the Work, as well as any information known to the 
Contractor and the information furnished by the Owner pursuant to Subparagraph 2.2.3, shall take 
field measurements of any existing conditions related to that portion of the Work and shall observe or 
otherwise verify any conditions at the site affecting it. These obligations are for the purpose of 
facilitating construction by the Contractor and are not merely for the purpose of discovering errors, 
omissions or inconsistencies in the Contract Documents; however, any errors, inconsistencies or 
omissions discovered by the Contractor shall be reported promptly to the Design Professional and 
Owner as a request for information in such form as the Design Professional and Owner may require. 

3.2.1.1 (New) The Contractor, at its own cost and expense, shall make new Work fit existing 
conditions. Changes in the Work attributable to field dimensions that vary significantly from those 
indicated on the Contract Drawings, or those that can be reasonably inferred from them, shall be 
governed by Article 7. 

3.2.1.2 (New) Dimensions that are specifically provided by the Contract Drawings shall govern in 
the Work to be performed. 

3.1.1.3 (New) Contractor shall establish and maintain lines and grades for the Work, and be solely 
responsible for their accuracy. 

3.2.2 (Change) Any design errors, omissions, or ambiguities noted by the Contractor during 
this review shall be reported promptly to the Design Professional and Owner, but it is recognized that 
the Contractor’s review is made in the Contractor’s capacity as a contractor and not as a licensed 
professional unless otherwise specifically provided in the Contract Documents. 

3.2.2.1 (New) In the Contractor’s review and study of the Contract Documents, if the Contractor 
discovers any nonconformity with pertinent laws, statutes, ordinances, building codes, rules, or 
regulations, the Contractor shall promptly report it to the Design Professional and Owner. 

3.2.2.2 (New) The Contractor shall not be liable to the Owner or Design Professional for damages 
resulting from the following problems unless the Contractor discovered the problem, and knowingly 
failed to report it to the Design Professional and Owner: 
• Errors, inconsistencies, omissions or ambiguities in the Contract Documents 
• Any nonconformity with applicable laws, statutes, ordinances, building codes, rules or regulations 
• Difference between field conditions and the Contract Documents  
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3.2.2.3 (New) If the Contractor performs any construction activity, 
• knowing it involves a recognized error, inconsistency or omission in the Contract Documents; 
• knowing that the Contract Documents are not in conformity with applicable laws, statutes, 

ordinances, building codes, rules or regulations; or 
• knowing there are differences between field measurements or conditions and the Contract 

Documents 
The Contractor shall assume full responsibility for such performance and shall bear all costs for 
correction, and other damages, unless the Contractor provides written notice in advance of 
commencing the Work activity to the Design Professional and Owner detailing the problems. 

3.2.3 (Change) If the Contractor believes that additional cost or time is involved because of 
clarifications or instructions issued by the Design Professional in response to the Contractor’s notices 
or requests for information pursuant to Subparagraphs 3.2.1 and 3.2.2, the Contractor shall make 
Claims as provided in Subparagraphs 4.3.6 and 4.3.7. 

3.2.4 (New) The Contractor, before commencing each portion of the Work, shall carefully and 
closely examine all Project areas and conditions that may be affected by the Work. The Contractor 
shall then report in writing to the Design Professional and Owner any pre-existing damages and 
defects for which the Contractor believes it should not be held responsible. 

3.3 SUPERVISION AND CONSTRUCTION PROCEDURES 

3.3.1 (Change) The Contractor shall supervise and direct the Work, using the Contractor’s best 
skill and attention. The Contractor shall be solely responsible for and have control over construction 
means, methods, techniques, sequences and procedures and for coordinating all portions of the Work 
under the Contract Documents, unless the Contract Documents give other specific instructions 
concerning these matters. The Contractor must implement all specific instructions in these matters 
when they are given by the Contract Documents (including referenced specifications and standards). 
If the Contract Documents give specific instructions concerning construction means, methods, 
techniques, sequences or procedures, the Contractor shall evaluate the jobsite safety thereof and, 
except as stated below, shall be fully and solely responsible for jobsite safety of such means, 
methods, techniques, sequences or procedures. If the Contractor determines that such means, 
methods, techniques, sequences or procedures may not be safe, the Contractor shall give timely 
notice to the Owner and Design Professional and shall not proceed with that portion of the Work 
without further written instruction of the Design Professional or Owner. If the Contractor is then 
instructed to proceed with the required means, methods, techniques, sequences or procedures without 
acceptance of changes proposed by the Contractor, the Owner shall be solely responsible for any 
resulting loss or damage. 

3.3.2 (Change) The Contractor shall be responsible to the Owner for acts and omissions of the 
Contractor, the Contractor’s employees, Subcontractors and their agents and employees, and other 
persons and entities performing portions of the Work for or on behalf of the Contractor or any of its 
Subcontractors. 

3.3.3   

3.3.4 (New) The Contractor shall insure that its employees and Subcontractors fully cooperate 
with the Owner’s employees and other contractors at the site. 

3.4 LABOR AND MATERIALS 

3.4.1   
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3.4.2 (Change) The Contractor may make substitutions only with the consent of the Owner, 
after evaluation by the Design Professional or Owner and in accordance with a Change Order. 

3.4.3   

3.4.4 (New) The Contractor shall be solely responsible for the payment of all wages, State and 
Federal payroll taxes, deductions and benefits assessments arising from its performance of the 
Contract, and shall indemnify and save the Owner harmless from all those and similar obligations. 

3.4.5 (New) The Contractor shall deliver, store and handle all materials and equipment in 
accordance with the manufacturer’s or supplier’s recommendations, and in any event in a manner that 
will protect them from damage. Perishable materials shall be stored within appropriate weatherproof 
enclosures. Finish materials shall be protected from dirt and damage, and from the deleterious effects 
of weather. 

3.4.6 (New) The Contractor, based on its thorough understanding of the Contract Documents, 
warrants that all specified products and materials are available from customary sources, and that they 
will be supplied in a timely manner. 

3.5 WARRANTY 

3.5.1 (Change) The Contractor warrants to the Owner and Design Professional that the 
materials and equipment furnished under the Contract will be of good quality and new, and of recent 
manufacture, unless otherwise required or permitted by the Contract Documents, and that the Work 
will conform to the requirements of the Contract Documents. Work not conforming to those 
requirements, including substitutions not properly approved and authorized, may be considered 
defective. The Contractor’s warranty excludes remedy for damages or defects caused by abuse, 
modifications not executed by the Contractor, improper or insufficient maintenance, improper 
operation, and normal wear and tear and normal usage. If required by the Design Professional, the 
Contractor shall furnish satisfactory evidence as to the kind and quality of materials and equipment. 

3.5.2 (New) In addition, the Contractor shall assign to the Owner all written warranties from all 
manufacturers and suppliers concerning all material and equipment furnished under the Contract. 
Assignments shall be made to the Owner after installation and payment for the material and 
equipment. 

3.5.3 (New) The Contractor shall guarantee the Work to be free of defects and deficiencies for 
the one-year period following the date of Substantial Completion. Defects in the Work that appear or 
are revealed during the one-year guarantee shall be promptly corrected by the Contractor at its cost 
and expense, 

3.5.4 (New) The Project Specifications may require certain guarantees to be in effect for more 
than one year after Substantial Completion; they shall continue uninterrupted. 

3.5.5 (New) Manufacturers’ guarantees or warranties which commence on date of shipment, 
date of delivery, or date of installation, shall not relieve the Contractor of its obligation to guarantee 
those products for one year from the date of Substantial Completion. 

3.6 TAXES 

3.6.1 (Change) The Contractor shall pay sales, consumer, use and similar taxes for the Work, or 
portions thereof, provided by the Contractor which are legally enacted when bids are received or 
negotiations concluded, whether or not yet effective or merely scheduled to go into effect. 
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3.6.2 (New) Belmar and its contractors are exempt from paying the New Jersey sales tax on 
labor and materials incorporated in Borough capital improvement projects. Charges for rented and 
leased equipment used in the course of constructing the Work are not exempt from the New Jersey 
Sales Tax and, as such are to be paid by the Contractor. 

3.7 PERMITS, FEES AND NOTICES 

3.7.1 (Replace) The Contractor shall file for and obtain all permits, licenses, and inspections 
that are needed to perform the Work. The Contractor will pay all permit application fees which are 
not required to be waived by the provisions of the State Uniform Construction Code Act (N.J.S.A. 
52:27D–119 et seq.). The Owner will not pay for permits or licenses that may be needed by the 
Contractor to deliver materials or equipment to the Project site. 

3.7.2  

3.7.2.1 (New) The Contractor shall be solely responsible for scheduling all inspections of the 
Work by governmental agencies, and for obtaining all certificates of occupancy that are needed for 
the Owner to occupy and use the completed Work. 

3.7.3   

3.7.4 (Change) If the Contractor performs Work knowing it to be contrary to laws, statutes, 
ordinances, building codes, and rules and regulations without such notice to the Design Professional 
and Owner, the Contractor shall assume full responsibility for such Work and shall bear all costs, 
losses and expenses attributable to correction. 

3.7.5 (New) The Contractor shall establish and maintain full and proper coordination of its 
Work with all public utility companies and agencies that in any way may be impacted by or interface 
with the Contractor’s activities and the Project. 

3.8 ALLOWANCES 

3.8.1  

3.8.2   
3.8.2.1   
3.8.2.2   
3.8.2.3 (Change) Whenever costs are more than or less than allowances, the Contract Sum shall 
be adjusted accordingly by Change Order. The amount of the Change Order shall reflect (1) the 
difference between actual costs and the allowances under Clause 3.8.2.1 and (2) changes in the 
Contractor’s costs and other expenses under Clause 3.8.2.2 

3.8.3   

3.9 SUPERINTENDENT 

3.9.1 (Replace) The Contractor shall employ a competent English–speaking superintendent 
who is able to read and understand the Contract Documents. The superintendent shall be present at 
the Project site at all times that Work is being performed. The Contractor shall advise the Owner in 
writing who will be the superintendent of the project. That person shall remain the superintendent for 
the project through and including final completion, unless the Contractor obtains the Owner’s prior 
written approval of a change of superintendents. The superintendent shall represent the Contractor, 
and all notices and other communications given to the superintendent shall be as binding as if given 
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to the Contractor. Important communications will be confirmed in writing upon written request. 
Other communications shall be similarly confirmed on written request in each case. 

3.10 CONTRACTOR’S CONSTRUCTION SCHEDULES 

3.10.1 (Change) The Contractor, promptly after being awarded the Contract, shall prepare and 
submit for the Owner’s and Design Professional’s information a Contractor’s construction schedule 
for the Work. The schedule shall not exceed the time limits current under the Contract Documents, 
shall be revised at appropriate intervals as required by conditions of the Work and Project, shall be 
related to the entire Project to the extent required by the Contract Documents, and shall provide for 
expeditious and practicable execution of the Work. Unless otherwise specified, the Contractor’s 
construction schedule shall be in the form of a bar chart. The Contractor’s construction schedule shall 
not reflect a completion of the Work more than thirty days prior to the contractually required 
completion date without: 

3.10.1.1 (New) notifying the Owner at the time of bid, as provided in the Instructions to Bidders, 
of its intention to complete the Work in a duration of less time than required by the Contract 
Documents 

3.10.1.2 (New) submitting the construction schedule to the Owner and Design Professional within 
ten days of the Contractor’s receipt of written notice of that it was awarded the Contract; 

3.10.1.3 (New) specific review and comment by the Owner concerning the Contractor’s proposed 
early completion schedule; and 

3.10.1.4 (New) addressing the matters raised by the Owner concerning the ability to complete the 
Work in less time than provided for by the Contract Documents, coordination with other Contractors, 
and other project requirements. 

3.10.2   

3.10.3   

3.10.4  (New) The Design Professional and Owner shall not be responsible for notifying the 
Contractor when to begin, cease or resume individual activities and operations of the Work, nor to 
give early notice of the rejection of faulty Work. 

3.11 DOCUMENTS AND SAMPLES AT THE SITE 

3.11.1 (Change) The Contractor shall maintain at the site for the Owner one record copy of the 
Drawings, Specifications, Addenda, Change Orders and other Modifications, in good order and 
marked currently to record all changes, including field changes and selections made during 
construction, and one record copy of approved Shop Drawings, Product Data, Samples and similar 
required submittals. These shall be available to the Design Professional and Owner and shall be 
delivered to the Design Professional for submittal to the Owner upon completion of the Work. 

3.12 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

3.12.1  

3.12.2  

3.12.3  

3.12.4   

3.12.5   
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3.12.6 (Change) By approving and submitting Shop Drawings, Product Data, Samples and 
similar submittals, the Contractor represents that the Contractor has determined and verified 
materials, field measurements and field construction criteria related thereto, or will do so, and has 
checked and coordinated the information contained within such submittals with the requirements of 
the Work and of the Contract Documents. By approving and submitting the submittals, the Contractor 
represents that the material, products and equipment are available from customary sources and that 
they will be supplied in a timely manner. 

3.12.7  

3.12.8 (Change) The Work shall be in accordance with approved submittals except that the 
Contractor shall not be relieved of responsibility for deviations from requirements of the Contract 
Documents by the Design Professional’s approval of Shop Drawings, Product Data, Samples or 
similar submittals unless the Contractor has specifically informed the Design Professional in writing 
of such deviation at the time of submittal and (1) the Design Professional, with the Owner’s prior 
approval, has given written approval to the specific deviation as a minor change in the Work, or (2) a 
Change Order or Construction Change Directive has been issued authorizing the deviation. The 
Contractor shall not be relieved of responsibility for errors or omissions in Shop Drawings, Product 
Data, Samples or other similar submittals by the Design Professional’s approval thereof. 

3.12.9   

3.12.10 (Change) The Contractor shall be required to provide any and all professional services 
that are required by the Contract Documents, or that are necessary to carry out the Contractor’s 
responsibilities for construction means, methods, techniques, sequences and procedures. The 
Contractor shall provide such professional services in accordance with applicable laws and 
regulations, and where necessary the Contractor shall cause such services to be provided by a 
properly licensed design professional, whose signature and seal shall appear on all drawings, 
calculations, specifications, certifications, shop drawings, and other submittals prepared by such 
professionals. The Contractor shall provide such professional services without additional cost to the 
Owner. 

3.12.11 (New) When professional certification of performance criteria of materials, systems or 
equipment is required by the Contract Documents, the Design Professional and Owner shall be 
entitled to rely on the accuracy and completeness of the professional certifications obtained by the 
Contractor. 

3.13 USE OF SITE 

3.13.1   

3.13.2 (New) The Contractor shall maintain orderly and safe traffic conditions on any public 
thoroughfares that are impacted by the Work. The Contractor’s traffic control plan shall be governed 
by Section 110 of the NJDOT. Standard Specification for Road and Bridge Construction (current 
edition), and be approved by all authorities having jurisdiction. 

3.13.3 (New) Utility shutdowns and other Contractor operations that will impact the Owner’s 
operations at the Project site, or the Owner’s use of adjacent facilities, must first be scheduled with 
and approved by Owner. 

3.14 CUTTING AND PATCHING 

3.14.1   
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3.14.2   

3.15 CLEANING UP 

3.15.1   

3.15.2   

3.15.3 (New) In the event of any dispute between the Contractor, the Owner and any other 
contractor at the site concerning responsibility for cleaning up the premises and surrounding areas, 
the Contractor shall proceed diligently with the clean-up, and resolve any dispute with the other 
contractor. The Owner shall not be liable to the Contractor for the failure of any other contractor at 
the site to clean up the premises and surrounding areas, and the Contractor agrees not to make a claim 
against the Owner for the failure of any other contractor at the site to clean up the premises and 
surrounding area. 

3.16 ACCESS TO WORK 

3.16.1   

3.17 ROYALTIES, PATENTS AND COPYRIGHTS 

3.17.1 (Change) The Contractor shall pay all royalties and license fees. The Contractor shall 
defend suits or claims for infringement of copyrights and patent rights and shall hold the Owner and 
Design Professional harmless from loss on account thereof, but shall not be responsible for such 
defense or loss when a particular design, process or product of a particular manufacturer or 
manufacturers is required by the Contract Documents or where the copyright violations are contained 
in the Contract Drawings, Specifications or other documents prepared by the Owner or Design 
Professional. However, if the Contractor has reason to believe that the required design, process of 
product is an infringement of a copyright or patent, the Contractor shall be responsible for such loss 
unless such information is promptly furnished to the Design Professional and Owner. 

3.18 INDEMNIFICATION 

3.18.1 (Change) To the fullest extent permitted by law, the Contractor shall indemnify and hold 
harmless the Owner, Design Professional, Design Professional’s consultants, and agents and 
employees of any of them from and against claims, damages, losses and expenses, including but not 
limited to attorney’s fees, arising out of or resulting from performance of the Work, provided that 
such claim, damage, loss of expense is attributable to bodily injury, sickness, disease or death, or 
injury to or destruction of tangible property (other than the Work itself), including loss of use 
resulting therefrom, but only to the extent caused in whole or in part by the negligent acts or 
omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them, or 
anyone for those acts they may be liable, regardless of whether or not such claim, damage, loss or 
expense is caused in part by a party indemnified hereunder. Such obligation shall not be construed to 
negate, abridge, or reduce other rights or obligations of indemnity which would otherwise exist as to 
a party or person described in this Paragraph 3.18. 

ARTICLE 4: ADMINISTRATION OF THE CONTRACT 

4.1 (Change) DESIGN PROFESSIONAL 

4.1.1   

4.1.2   
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4.1.3   

4.2 (Change) DESIGN PROFESSIONAL’S ADMINISTRATION OF THE CONTRACT 

4.2.1 (Change) The Design Professional will assist the Owner in the administration of the 
Contract as described in the Contract Documents, and, in the Owner’s absence, may represent the 
Owner (1) during construction, (2) until final payment is due and (3) with the Owner’s concurrence, 
from time to time during the one year period for correction the Work described in Paragraph 12.3. 
The Design Professional will have authority to act on behalf of the Owner only to the extent provided 
by the Contract Documents, unless otherwise modified in writing in accordance with other provisions 
of the Contract. 

4.2.2   

4.2.3   

4.2.4   

4.2.5   

4.2.6   

4.2.7   

4.2.8 (Replace) The Design Professional will prepare all required Construction Change 
Directive and Change Order documents for signature by the parties to the Contract. The Design 
Professional may authorize minor changes in the Work as provided for in Paragraph 7.4. 

4.2.9   

4.2.10   

4.2.11   

4.2.12   

4.2.13   

4.3 CLAIMS AND DISPUTES 

4.3.1 (Change) Definition. A Claim is a demand or assertion by one of the parties seeking, as a 
matter of right, adjustment or interpretation of Contract Documents, payment of monies, extension of 
time or other relief with respect to the terms of the Contract. The term “Claim” also includes other 
disputes and matters in question between the Owner and Contractor arising our of or relating to the 
Contract. Claims must be initiated by written notice. The responsibility to substantiate Claims shall 
rest with the party making the Claim. A written claim must be expressly identified as a “Notice of 
Claim” made under the provisions of this Paragraph 4.3. 

4.3.2 (Change) Time Limits on Claims. Claims by either party must be initiated within 21 days 
after occurrence of the event giving rise to such Claim or within 21 days after the claimant first 
recognizes the condition giving rise to the Claim, whichever is later. Claims must be initiated by 
written notice to the Design Professional and the other party. Supplemental claims made after an 
initial claim has been implemented by Change Order will not be considered. 

4.3.3 (Replace) Continuing Contract Performance. The Contractor shall proceed diligently with 
performance of the Contract pending final resolution of any and all Claims (including alternate 
dispute resolution and legal proceedings). The Owner, pending final resolution of pending Claims, 
will withhold payments to the Contractor if making such payments would reduce the Contract monies 
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held by the Owner to an amount that would be less than the sum of the value of Work remaining to be 
completed plus the retainage required by the Contract. The Owner’s estimated net value of the 
outstanding Change Orders, Construction Change Directives and Claims shall also be factored into 
that computation. Otherwise, the Owner will continue to make payments to the Contractor in 
accordance with the Contract Documents. 

4.3.4   

4.3.5 (Change) Claims for Additional Costs. If the Contractor wishes to make Claim for an 
increase in the Contract Sum, written notice as provided herein shall be given before proceeding to 
execute the Work for which Claim is being made. Such notice shall include, to the extent then known 
by the Contractor, full details and substantiating data to permit evaluation by the Owner and Design 
Professional. If additional information subsequently becomes known to the Contractor, it shall be 
promptly furnished to the Design Professional and Owner in writing. Prior notice is not required for 
Claims relating to an emergency endangering life or property arising under Paragraph 10.6. 

4.3.5.1 (New) Retroactive Claims. The Contractor waives all rights to make retroactive Claims 
for Additional Costs that were not included in the Contractor’s Change Order proposals that 
previously had been approved by the Owner. 

4.3.6   

4.3.7 CLAIMS FOR ADDITIONAL TIME 

4.3.7.1   

4.3.7.2 (Change) If adverse weather conditions are the basis for a Claim for additional time, such 
Claim shall be documented by data substantiating that weather conditions were abnormal for the 
period of time, could not have been reasonably anticipated, that the adverse affect was so severe that 
it could not reasonably be overcome by rescheduling or re-sequencing the construction activities, and 
that the asserted delay prevented productive construction activities that were on the critical path 
leading to achieving overall completion of the Work within the Contract Time. 

4.3.7.3 (New) Claims for additional time will be “of record” when they are made, but the Owner 
may decide to postpone evaluating claims for additional time until the Contractor achieves 
Substantial Completion of all Work. 

4.3.8   

4.3.9   

4.3.10   

4.3.11 (New) Claims Based on Early Completion 

4.3.11.1 (New) If the Contractor intends to achieve early completion of the Project, the Contractor 
must fulfill the requirements of paragraph 3.10.1. 

4.3.11.2 (New) The Owner and Contractor waive all claims against each other for any and all 
damages and costs relating to or arising out of the Contractor’s inability or failure to achieve early 
completion of the Project. 

4.3.11.3 (New) If the Contractor submits a claim for additional costs based upon the intention to 
complete the Work in a performance period less than that required by the Contract Time (as adjusted 
in accordance with Paragraph 8.3) any adjustment of the contract price shall be allowed only: 
• If the Contractor has met the requirements of Paragraphs 3.10, 4.3 and 8.3; and 
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• To the extent that the delays or conditions relating to the Contractor's claim for additional time 
exceed the Contract Time as adjusted. 

4.4 RESOLUTION OF CLAIMS AND DISPUTES 

4.4.1 (Change) Decision of Design Professional. Claims between the Owner and Contractor, 
except those relating to Termination or Suspension of the Contract and the Contractor’s various 
indemnification obligations, shall be referred initially to the Design Professional for decision. An 
initial decision by the Design Professional shall be required as a condition precedent to alternate 
dispute resolution of all Claims between the Contractor and Owner arising prior to the date final 
payment is due, unless 30 days have passed after the Claim has been referred to the Design 
Professional with no decision having been rendered by the Design Professional. The Design 
Professional will not decide disputes between the Contractor and persons and entities other than the 
Owner. 

4.4.2   

4.4.3   

4.4.4   

4.4.5 (Change) The Design Professional will approve or reject Claims by written decision, 
which shall state the reasons therefor and which shall notify the parties of any change in the Contract 
Sum or Contract Time or both. The approval or rejection of a Claim by the Design Professional shall 
be final and binding on the parties but subject to alternate dispute resolution. 

4.4.6 (Change) When a written decision of the Design Professional states that (1) the decision 
is final but subject to alternate dispute resolution, and (2) a demand for alternate dispute resolution of 
a Claim covered by such decision must be made within 30 days after the date on which the party 
making the demand receives the final written decision, then failure to demand alternate dispute 
resolution, within 30 days’ period shall result in the Design Professional’s decision becoming final 
and binding upon the Owner and Contractor. If the Design Professional renders a decision after 
alternate dispute resolution proceedings have been initiated, such decision may be entered as 
evidence but shall not supercede alternate dispute resolution proceedings unless the decision is 
acceptable to all parties concerned. 

4.4.7   

4.4.8   

4.5 (Change) ALTERNATE DISPUTE RESOLUTION 

4.5.1 (Replace) If a dispute between the Owner and the Contractor arises during the course of 
the contract, the parties will participate, in good faith, in non-binding mediation. 

4.5.2 (Replace) Mediation is intended to be an informal process for resolving disputes between 
the Contractor and Owner. Both parties shall act in good faith and exercise their best efforts to 
achieve a reasonable settlement of disputes. 

4.5.3 (Replace) Either party may demand such mediation by written notice to the other party. 
The written notice shall contain at least: (a) A brief statement of the nature of the dispute, and (b) the 
name, address and phone number of that party’s designated representative for the purposes of 
mediation. 
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4.5.4 (New) The other party shall designate its representative for mediation, in writing, no later 
than five business days after receipt of the demand for mediation. 

4.5.5 (New) The respective designees shall thereupon, and promptly, with due regard for the 
need for timely action, choose a mediator. If the parties cannot agree on a mediator, or if they prefer, 
they shall choose a reputable mediation firm. Any mediation firm so chosen shall present to the 
parties a list of at least five proposed mediators, along with a summary of each person’s qualifications 
to serve as the mediator. 

4.5.6 (New) Each party shall rank the proposed mediators in order of preference. The fifth or 
lower ranked person(s) on each party’s shall be excluded from further consideration. Each party shall 
assign a score of “4” to their first choice, “3” to their second choice, “2” to their third choice, and “1” 
to their remaining fourth choice. The parties’ scores for each person shall then be added together. The 
person with the highest combined score shall be the chosen mediator. In the event of a tie, the 
mediator shall by chosen by lot. 

4.5.7 (New) The parties will not be bound by the Rules of Evidence in presenting their positions 
before the mediator. 

4.5.8 (New) The mediation shall be conducted in such reasonable and efficient manner as may 
be agreed between the parties and the mediator or, lacking such agreement, as may be determined by 
the mediator. 

4.5.9 (New) Each party will bear its own costs of participation in mediation, and they will each 
pay one-half the costs of the mediator. 

4.5.10 (New) If, after a good faith effort to resolve the dispute through mediation, the dispute is 
not resolved, either party may terminate the mediation by written notice to the mediator and the other 
party. In that event, either party may submit the dispute to the Superior Court of New Jersey, 
Monmouth County, for adjudication, which Court shall have exclusive original jurisdiction of the 
dispute. 

4.6 (Delete) ARBITRATION (4.6.1 through 4.6.6) 

ARTICLE 5: SUBCONTRACTORS 

5.1 DEFINITIONS 

5.1.1   

5.1.2   

5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF 
THE WORK 

5.2.1   

5.2.2   

5.2.3   

5.2.4   

5.3 SUBCONTRACTUAL RELATIONS 

5.3.1   
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5.4 CONTINGENT ASSIGNMENT OF SUBCONTRACTORS 

5.4.1   

5.4.1.1   

5.4.1.2   

5.4.2   

ARTICLE 6: CONSTRUCTION BY OWNER 
OR BY SEPARATE CONTRACTORS 

6.1 OWNER’S RIGHT TO PERFORM CONSTRUCTION AND AWARD SEPARATE 
CONTRACTS 

6.1.1 (Change) The Owner reserves the right to perform construction or operations related to 
the Project with the Owner’s own forces, and to award separate contracts in connection with other 
portions of the Project or other construction or operations on the site under Conditions of the Contract 
identical or substantially similar to these including portions related to insurance and waiver of 
subrogation. 

6.1.2   

6.1.3   

6.1.4   

6.2 MUTUAL RESPONSIBILITY 

6.2.1   

6.2.2 (Change) If part of the Contractor’s Work depends for proper execution or results upon 
the construction or operations by the Owner or a separate contractor, the Contractor shall, prior to 
proceeding with that portion of the Work, promptly report to the Design Professional and Owner 
apparent discrepancies or defects in such other construction that would render it unsuitable for such 
execution and results. Failure of the Contractor to report shall constitute an acknowledgement that the 
Owner’s or separate contractor’s completed or partially completed construction is fit and proper to 
receive the Contractor’s Work, except as to defects not then reasonably discovered. 

6.2.3 (Change) The Owner shall be reimbursed by the Contractor for costs incurred by the 
Owner which are payable to a separate contractor because of delays, improperly timed activities or 
defective construction of the Contractor. The Owner shall be responsible to the Contractor for costs 
incurred by the Contractor because of delays, improperly timed activities, damage to the Work or 
defective construction of a separate contractor. The provisions of this subparagraph shall not be a 
limitation of the Owner’s rights against the Contractor for delays, defective work or other costs. 

6.2.4   

6.2.5   

6.2.6 (New) The Contractor, in consultation with the Owner, shall defend the Owner in any 
alternative dispute resolution or legal proceedings initiated by a separate contractor in which damages 
by the Contractor are alleged. The Contractor shall bear all costs and expenses arising from those 
proceedings, and shall pay or otherwise fully satisfy any awards or judgments against the Owner. The 
Contractor shall reimburse the Owner for all costs it incurs in connection with those proceedings. 
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6.3 OWNER’S RIGHT TO CLEAN UP 

6.3.1   

ARTICLE 7: CHANGES IN THE WORK 

7.1 GENERAL 

7.1.1  

7.1.2  

7.1.3  

7.1.4 (New) The Contractor shall fully substantiate and clearly document its costs for Contract 
Work and Change Work. The Contractor’s costs must be reasonable, and be directly related to 
pertinent requirements of the Contract Documents. The Contractor’s cost documentation must be 
complete and provide factual information in a form that can be rationally analyzed and readily 
verified by the Design Professional and Owner. 

7.1.5 (New) The Contractor’s cost documentation for Contract Work and Change Work must 
provide the following types of information: subcontractor’s takeoffs and cost proposals; executed 
subcontracts; supplier’s price quotations; bills paid by the Contractor; and the Contractor’s own 
takeoffs, estimates and worksheets. The approved Schedule of Values for the Contract and 
information from estimating guides may provide useful information, but it shall not be the sole basis 
for substantiating costs for Contract Work and Change Work. 

7.1.6 (New) The Contractor must promptly respond to the Design Professional’s and Owner’s 
requests for information which they need to substantiate Change Order and Construction Change 
Directive costs. The Contractor’s failure or refusal to provide that information will entitle the Owner 
to withhold all pending and future payments that otherwise may be due the Contractor until the 
requested information is furnished. 

7.1.7 (New) Cost elements that were omitted from, or were incorrectly accounted for in the 
Contractor’s Bid shall not be recoverable by Change Order, Construction Change Directive, or 
Claims. A reasonable value, contemporaneous with the Bid opening date, for such omitted or 
incorrect cost elements shall be established to fairly and properly reconcile Change Order and 
Construction Change Directive costs. 

7.1.8 (New) Extensions of Contract Time for changes in the Work will be made in accordance 
with paragraph 8.3. 

7.1.9 (New) The Belmar Council is the sole entity permitted by New Jersey Law to authorize 
the Owner’s execution of Change Orders and Construction Change Directives for this Contract. The 
Borough Attorney will advise the Council concerning the legality of all proposed Change Orders and 
Construction Change Directives, and will not recommend their approval if they cannot be 
unequivocally justified according to Law. 

7.2 CHANGE ORDERS 

7.2.1 (Change) A Change Order is a written instrument prepared by the Design Professional 
and signed by the Owner, Contractor and Design Professional, stating their agreement upon all of the 
following: 

7.2.1.1   
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7.2.1.2   

7.2.1.3   

7.2.2   

7.2.3 (New) A 15% markup (or 15% markdown in the case of deducted Work) of the 
Contractor’s net direct costs, representing the Contractor’s combined overhead and profit, will be 
allowed for changes in the Work that entail adjustment of the Contract Sum.   

7.2.4 (New) The Contractor’s subcontracts shall limit markups and markdowns to 10% for 
combined overhead and profit on the subcontractors’ substantiated net direct added (reduced) costs of 
labor and materials for changes in the Work that affect the Contract Sum. 

7.2.5 (New) Regardless of the number of tiers of subcontractors, suppliers, or vendors, the 
Contractor shall be entitled to one mark-up of 5% for combined overhead and profit for work 
performed by subcontractors. 

7.3 CONSTRUCTION CHANGE DIRECTIVES 

7.3.1 (Change) A Construction Change Directive (CCD) is a written order (three original 
copies of AIA Form G714) prepared and signed by the Owner’s Representative that is issued to the 
Contractor to direct a change in the Work. CCDs, without invalidating the Contract, may order 
changes in the Work within the general scope of the Contract consisting of additions, deletions or 
other revisions, with the Contract Sum and Contract Time being adjusted accordingly. A CCD shall 
not be binding upon any of the parties to the Contract until the Owner’s designated representative 
signs it. 

7.3.2 (Change) CCDs shall be numbered consecutively and be issued for all revisions of the 
scope of Work, including “no cost changes,” regardless of what factors (i.e., unforeseen conditions, 
design revisions, job conditions, etc.) give rise to such changes. 

7.3.3   

7.3.3.1   

7.3.3.2   

7.3.3.3   

7.3.3.4   

7.3.4 (Change) The Contractor, upon receipt of a CCD, shall promptly review its content and 
meaning, including the method and basis for adjustment, if any, of the Contract Sum and Contract 
Time. 

7.3.4.1 (New) The Contractor, if it agrees with the proposed terms and conditions of the CCD, 
shall promptly sign the CCD and deliver it to the Owner’s Representative. 

7.3.4.2 (New) The Contractor may elect to not sign a CCD if it disagrees with any of the CCD’s 
proposed terms and conditions. In that event, the Contractor shall promptly deliver the unsigned CCD 
to the Owner, together with an explanatory covering letter. 

7.3.5 (Change) The Owner will promptly review rejected CCDs received from the Contractor. 

7.3.5.1 (New) The Owner will sign and distribute original copies of approved CCDs to the Design 
Professional and the Contractor. 
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7.3.5.2 (New) The Contractor shall promptly proceed with the change in the Work upon receipt of 
a CCD that has been signed by the Owner. 

7.3.5.3 (New) CCDs that are approved by the Owner are to be incorporated in appropriate Change 
Orders as soon as it is reasonable to do so, but not more frequently than once each month. 

7.3.5.4 (New) Requests for CCDs that are not approved by the Owner will be marked “Rejected,” 
with or without supplementary written explanation, and returned. The Contractor will be advised of 
CCD requests that are not approved by the Owner. 

7.3.6 (Change) If the Contractor does not respond promptly or disagrees with the method for 
adjustment in the Contract Sum, the method and the adjustment shall be determined by the Design 
Professional on the basis of reasonable expenditure and savings of those performing the Work 
attributable to the change, including, in the case of an increase in the Contract Sum, reasonable 
allowance for overhead and profit. In such case, and also under Clause 7.3.3.3, the Contractor shall 
keep and present, in such form as the Design Professional and Owner may prescribe, an itemized 
accounting together with appropriate supporting data. Unless otherwise provided in the Contract 
Documents, costs for the purposes of this Subparagraph 7.3.6 shall be limited to the actual, 
documented costs of the following: 

7.3.6.1   

7.3.6.2   

7.3.6.3   

7.3.6.4   

7.3.6.5   

7.3.7 (Change) The amount of credit to be allowed by the Contractor to the Owner for a 
deletion or change which results in a net decrease in the Contract Sum shall be consistent with the 
provisions of this Article 7, and be the actual net cost, as confirmed by the Design Professional. 
When both additions and credits covering related Work, or substitutions are involved in a change, the 
allowance for overhead and profit shall be figured on the basis of the net increase (or decrease — a 
negative number, thus reducing the overhead and profit in the base contract), if any, with respect to 
that change. 

7.3.8 (Replace) Amounts included in approved CCDs shall not be included in Applications for 
Payment until they are incorporated in an appropriate Change Order that has been approved by the 
Owner. 

7.3.9   

7.3.10 (New) Adjustments in Contract Time that may be included in Construction Change 
Directives shall be subject to the limitations, requirements and standards found elsewhere in this 
Article 7 and in Paragraph 8.3. 

7.4 MINOR CHANGES IN THE WORK 

7.4.1 (Change) The Design Professional will have authority to order minor changes in the 
Work not involving adjustment in the Contract Sum or extension of Contract Time and not 
inconsistent with the intent of the Contract Documents. Such changes shall be effected by written 
order and shall be binding on the Owner and Contractor. The Contractor shall carry out such written 
orders promptly. Minor changes shall not lower the quality of the Work. 
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ARTICLE 8: TIME 

8.1 DEFINITIONS 

8.1.1 (Change) Unless otherwise provided, Contract Time is the period of time, including 
authorized adjustments, allotted in the Contract Documents for Substantial Completion of the Work. 
Contract Time shall be of the essence, and shall commence on the “Start Date” established by the 
Owner’s “Notice to Proceed.”  Contract Time shall be of the essence. 

8.1.2 (Replace) The date of commencement of the Work shall be the Contract Starting date set 
forth in the Owner’s Notice To Proceed.  The Contract Starting Date shall not be postponed by the 
failure to act by the Contractor or persons or entities for whom the Contractor is responsible. 

8.1.3  

8.1.4  

8.2 PROGRESS AND COMPLETION 

8.2.1  

8.2.2 (Change) The Contractor shall not, except by agreement or instruction of the Owner in 
writing, commence operations on the site or elsewhere prior to the effective date of insurance 
required by Article 11 to be furnished by the Contractor and Owner. The date of commencement of 
the Work shall not be changed by the effective date of such insurance. Unless the date of 
commencement is established by the Contract Documents or a notice to proceed given by the Owner, 
the Contractor shall notify the Owner in writing not less than five days or other agreed period before 
commencing the Work to permit timely filing of mortgages, mechanic’s liens and other surety 
interests. 

8.2.3  

8.3 DELAYS AND EXTENSIONS OF TIME 

8.3.1 (Replace) The Contractor may be granted an extension of Contract Time in accordance 
with the other requirements of this Article for the following causes: 

8.3.1.1 (New) An act or neglect of the Owner or Design Professional; 

8.3.1.2 (New) An act or neglect of a separate contractor employed by the Owner; 

8.3.1.3 (New) Prior authorized changes in the Work; 

8.3.1.4 (New) Discovery of archeological finds or hazardous substances; 

8.3.1.5 (New) Acts of civil or military authorities; 

8.3.1.6 (New) War or riot; 

8.3.1.7 (New) Fire; floods, earthquakes, tornadoes, hurricanes or other cataclysmic natural 
phenomenon; 

8.3.1.8 (New) Epidemics or quarantine restrictions; 

8.3.1.9 (New) Strikes, labor disputes, material shortages (unless there is a reasonable substitute 
acceptable in accordance with Paragraph 3.4 and Article 16), or freight embargoes that are beyond 
the control of the Contractor, and without the fault or negligence of the Contractor. 
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8.3.1.10 (New) Other unforeseeable causes beyond the control of the Contractor, and without the 
fault or negligence of the Contractor, except for extreme weather conditions which are addressed in 
paragraph 8.3.3. 

8.3.2 (Replace) If the events described in 8.3.1 occur, the Contractor may be granted a Time 
Extension only if: 

8.3.2.1 (New) The delay could not have been avoided by the Contractor; 

8.3.2.2 (New) The delay could not have been overcome by the Contractor through re-sequencing 
its construction activities, accelerating deliveries or other reasonable efforts; 

8.3.2.3 (New) The delay prevents construction that is critical to the timely completion of the 
Work; 

8.3.2.4 (New) The delay will directly affect the Contractor’s ability to achieve timely overall 
completion of the Work; 

8.3.2.5 (New) The Contractor notifies the Design Professional and Owner in writing within 15 
days of the onset of such events; and 

8.3.2.6 (New) The Contractor complies with the other requirements of Article 7, Paragraph 4.3, 
and other provisions of the Contract. 

8.3.3 (Replace) The Contractor may be granted an extension of Contract Time for delays 
caused by extreme adverse weather conditions if they reasonably prevented productive construction 
that was critical to achieving timely overall completion of the Work, and the adverse effect was so 
severe that it could not be overcome by re-sequencing the construction activities, accelerating 
deliveries, or other reasonable efforts. If these conditions are met, the allowable calendar day 
extension of time shall not be more than is shown in Table 1. 

T a b l e  1  

Number of WORK OPPORTUNITY DAYS1 to which the Contractor is limited in any one calendar 
month due to adverse weather condition 

16-31 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Maximum allowable calendar day extension of Contract Time 

 1 Counting all days of the month, including Saturdays, Sundays and holidays 

8.3.4 (New) Extensions of Contract Time will not be granted for reasons that in any way are 
related to the financial condition of the Contractor, or of its subcontractors, material suppliers, 
fabricators or suppliers at any tier. 

8.3.5 (New) The Contractor shall not be relieved of its commensurate liability for liquidated 
damages if Substantial Completion is achieved later than the adjusted Contract Time. 

8.3.6 (New) Contract Time will not be extended beyond the date when Substantial Completion 
is actually achieved. 

8.3.7 (New) Contract Time shall be reduced whenever changes in the Work decrease the time 
needed to achieve Substantial Completion. 

8.3.8 (New) Claims relating to time shall be made in accordance with applicable provisions of 
paragraph 4.3. 
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8.3.9 (New) This paragraph 8.3 does not preclude recovery of damages for delay by either party 
under other provisions of the Contract Documents, except as otherwise provided by the terms of the 
Contract Documents. 

8.4 (New) HOURS OF WORK 

8.4.1 (New) Normal Working Hours Intended. All Work is intended to be performed during 
normal working hours unless otherwise stipulated by the Project Specifications. 

8.4.2 (New) Overtime Work.  “Overtime work” means work that is performed outside of 
normal working hours, and on Sundays and holidays. 

8.4.3 (New) Whenever the Contractor plans to perform overtime work, it shall give the Design 
Professional and Owner adequate advance notice so that they can make suitable arrangements for 
observing the Work in progress. The performance of overtime work shall be at the Contractor’s cost 
and expense. The Contractor shall reimburse the Owner for all added costs it incurs, including 
additional Design Professional’s fees and expenses, labor cost, inspection costs, and other costs or 
expenses to observe the overtime work.  

8.4.4 (New) The Owner may, for good and reasonable cause, direct the Contractor to perform 
overtime work.  In that event, the Owner will reimburse the Contractor by Change Order for only the 
premium part of the payroll costs of the overtime work so performed. The Owner will not pay the 
Contractor overhead and profit on those premium costs, nor for inefficiencies, loss of productivity or 
other indirect or impact costs associated with overtime work or the causes that underlie the Owner’s 
directive to perform overtime work. 

ARTICLE 9: PAYMENTS AND COMPLETION 

9.1 CONTRACT SUM 

9.1.1  

9.2 SCHDULE OF VALUES 

9.2.1 (Change) Before the first Application for Payment, the Contractor shall submit for 
approval to the Design Professional and Owner a schedule of values allocated to various portions of 
the Work prepared in such form and supported by such data to substantiate its accuracy as the Design 
Professional and Owner may require. This schedule, once it has been approved by the Design 
Professional and Owner, shall be used as a basis for reviewing the Contractor’s Applications for 
Payment. 

9.3 APPLICATIONS FOR PAYEMENT 

9.3.1 (Change) At least two weeks before the date established for each progress payment, the 
Contractor shall submit to the Design Professional an itemized Application for Payment (AIA 
Documents G702 and G702A, or their equivalents, are required) for operations completed in 
accordance with the schedule of values. Such application shall be notarized, if required, and 
supported by such data substantiating the Contractor’s right to payment as the Owner or Design 
Professional may require, such as copies of requisitions from Subcontractors and material suppliers, 
and reflecting retainage if provided for in the Contract Documents. 

9.3.1.1 (Delete) 

9.3.1.2   
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9.3.1.3 (New) The Contractor shall, upon the Owner’s request, provide affidavits from each of the 
contractor’s suppliers and subcontractors attesting that they have received all previous payments that 
were due them from the Contractor. The Owner’s receipt of those affidavits will be a condition 
precedent to the Owner making any further payments to the Contractor. 

9.3.2  

9.3.3 (Change) The Contractor warrants that title to all Work covered by an Application for 
Payment will pass to the Owner either upon incorporation in the construction or upon payment by the 
Owner, whichever occurs first. The Contractor further warrants that upon submittal of an Application 
for Payment all Work for which Certificates of Payment have been previously issued and payments 
received from the Owner shall, to the best of the Contractor’s knowledge, information and belief, be 
free and clear of liens, claims, security interests or encumbrances in favor of the Contractor, 
Subcontractors, material suppliers, or other persons or entities making a claim by reason of having 
provided labor, materials and equipment relating to the Work. 

9.3.4 (new) The Contractor shall, to the fullest extent permitted by law, indemnify and hold the 
Owner, and its agents and employees, harmless from all claims, damages, losses and expenses that 
may arise from the Contractor’s breach of the warranty required by subparagraph 9.3.3. 

9.4 CERTIFICATES FOR PAYMENT 

9.4.1   

9.4.2   

9.4.3 (New) Neither the Design Professional’s certification of the Contractor’s payment 
requests, nor the Owner’s payments to the Contractor, shall relieve the Contractor of its contractual 
obligations to furnish and complete all parts of the Work in accordance with the Contract Documents, 
and such other terms and conditions that are established by manufacturers’ guarantees and warranties. 

9.5 DECISIONS TO WITHHOLD CERTIFICATION 

9.5.1   

9.5.2   

9.6 PROGRESS PAYMENTS 

9.6.1 (Replace) The Owner will make payments to the Contractor not more often than once per 
month. The payment schedule and related time constraints will be reviewed with the Contractor at the 
pre-construction conference. The Owner shall not necessarily be bound by the payment amount that 
is certified by the Design Professional. 

9.6.1.1 (New) The Owner’s payments to the Contractor and its Designated Subcontractors will 
not be for more than ninety-eight (98%) percent of the value of completed Work. The Owner, at its 
option, may agree to pay for “stored materials,” provided that the Owner’s ownership rights and 
other interests in those materials are fully vested and protected to the Owner’s complete satisfaction, 
and the materials are properly protected from damage, deterioration and vandalism. 

9.6.2   

9.6.3  

9.6.4   

9.6.5   
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9.6.6   

9.6.7 (Change) Unless the Contractor provides the Owner with a payment bond in the full penal 
sum of the Contract Sum, payments received by the Contractor for Work properly performed by 
Subcontractors and suppliers shall be held by the Contractor for those Subcontractors or suppliers 
who performed work or furnished materials, or both, under contract with the Contractor for which 
payment was made by the Owner. 

9.7 FAILURE OF PAYMENT 

9.7.1 (Change) If the Design Professional does not issue a Certificate for Payment, through no 
fault of the Contractor, within seven days after receipt of the Contractor’s Application for Payment, 
or if the Owner does not pay the Contractor within seven days after the date established in the 
Contract Documents and Bid Proposal the amount certified by the Design Professional and agreed to 
by the Owner, then the Contractor may, upon 30 additional days’ written notice to the Owner and 
Design Professional, stop the Work until payment of the amount owing has been received. The 
Contract Time shall be extended appropriately and the Contract Sum shall be increased by the 
amount of the Contractor’s reasonable costs of shut-down, delay and start-up. 

9.8 SUBSTANTIAL COMPLETION 

9.8.1   

9.8.2 (Change) When the Contractor considers that the Work, or a portion thereof which the 
Owner agrees to accept separately, is substantially complete, the Contractor shall prepare and submit 
to the Design Professional a comprehensive list of items to be completed or corrected prior to final 
payment. The Contractor shall proceed promptly to complete and correct items on the list. Failure to 
include an item on such list does not alter the responsibility of the Contractor to complete all Work in 
accordance with the Contract Documents. 

9.8.3 (Change) Upon receipt of the Contractor’s list, the Design Professional and Owner will 
make an inspection to determine whether the Work or designated portion thereof is substantially 
complete. If the Design Professional’s and Owner’s inspection discloses any item, whether or not 
included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract 
Documents so that the Owner can occupy or utilize the Work or designated portion thereof for its 
intended use, the Contractor shall, before issuance of the Certificate of Substantial Completion, 
complete or correct such item upon notification by the Design Professional or Owner. In such case, 
the Contractor shall then submit a request for another inspection by the Design Professional to 
determine Substantial Completion. 

9.8.4   

9.8.5 (Replace) The Certificate of Substantial Completion, and its terms and conditions, must 
be accepted and signed by the Contractor before it can be approved and signed by the Owner. 

9.8.6 (New) Upon substantial completion of the Work or designated portion thereof, and upon 
application by the Contractor, certification by the Design Professional, and agreement therewith by 
the Owner, the Owner shall make payment, reflecting adjustment in retainage, if any, for such Work 
or portion thereof as provided in the Contract Documents. 

9.9 PARTIAL OCCUPANCY OR USE 

9.9.1   

9.9.2   
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9.9.3   

9.10 FINAL COMPLETION AND FINAL PAYMENT 

9.10.1   

9.10.2 (Change) Neither final payment nor any remaining retained percentage shall become due 
until the Contractor submits to the Design Professional and Owner (1) Contractor’s Affidavit of 
payment of Debts and Claims (AIA form G706), an affidavit that payrolls, bills for materials and 
equipment, and other indebtedness connected with the Work for which the Owner or the Owner’s 
property might be responsible or encumbered (less amounts withheld by Owner) have been paid or 
otherwise satisfied, (2) a certificate evidencing that insurance required by the Contract Documents to 
remain in force after final payment is currently in effect and will not be cancelled or allowed to 
expire until at least 30 days’ prior written notice has been given the Owner, (3) a written statement 
that the Contractor knows of no substantial reason that the insurance will not be renewable to cover 
the period required by the Contract Documents, (4) Consent of Surety to Final Payment (AIA Form 
G707), consent of surety, if any, to final payment, and (5), Contractor’s Affidavit of Release of Liens 
(AIA Form G706A), if required by the Owner, other data establishing payment or satisfaction of 
obligations, such as receipts, releases and waivers of liens, claims, security interests or encumbrances 
arising out of the Contract, to the extent and in such form as may be designated by the Owner, the 
Contractor shall furnish a bond satisfactory to the Owner to indemnify the Owner against such lien. If 
such lien remains unsatisfied after payments are made, the Contractor shall refund to the Owner all 
money that the Owner may be compelled to pay in discharging such lien, including all costs and 
reasonable attorneys’ fees, (6) Maintenance Bond (if required by the Notice to Bidders; see 
Instruction To Bidders), (7) N.J. Business Registration Requirements (Submit an accurate list and 
proof of business registration of each subcontractor or supplier used in the fulfillment of the contract, 
or attest that no subcontractors were used.) 

9.10.2.1 (New) The Contractor must deliver all Final As-Built Drawings and related documents 
that are called for by the Project Specifications before the Owner will release the final payment or 
any other retained monies. 

9.10.3 (Delete) 

9.10.4   

9.10.4.1   

9.10.4.2   

9.10.4.3   

9.10.4.4 (New) faulty or defective Work appearing after Substantial Completion; 

9.10.4.5 (New) failure of the Contractor to complete the Work within the Contract time; or 

9.10.4.6 (New) incidents for which the Contractor must indemnify the Owner or others. 

9.10.5  
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ARTICLE 10: PROTECTION OF  
PERSONS AND PROPERTY 

10.1 SAFETY PRECAUTIONS AND PROGRAMS 

10.1.1   

10.2 SAFETY OF PERSONS AND PROPERTY 

10.2.1   

10.2.1.1   

10.2.1.2   

10.2.1.3   

10.2.1.4 (New) The Contractor shall adequately protect the Work from harmful effects of weather, 
and to protect the Work, materials, apparatus and fixtures from injury or damage. “Protect” includes 
snow removal needed to allow the Work to proceed. 

10.2.1.5 (New) The Contractor shall protect the Work from harmful effects of storm water, spring 
water, ground water, storm drain and sewer overflows, and the like. The Contractor shall provide all 
pumps and equipment, enclosures and supervision needed to so protect the Work 

10.2.2  

10.2.3   

10.2.4 (Change) When use or storage of explosives or other hazardous materials or equipment or 
unusual methods are necessary for execution of the Work, the Contractor shall exercise utmost care 
and carry on such activities under supervision of properly qualified personnel. The Contractor must 
obtain the Owner’s approval before engaging in those activities. 

10.2.5   

10.2.6   

10.2.7   

10.2.8 (New) The Contractor shall build and maintain temporary enclosures, barricades, 
outriggers and platforms, guards, fences, sidewalk bridges, hatch railings, shaft doors, guard lights 
and similar devices as may be needed or reasonably requested by the Owner to protect from injury 
the general public, the Owner’s employees and workers, and any other licensees or invitees on 
Owner’s property. 

10.2.9 (New) The Contractor shall comply with the Owner’ rules of safety that are in force for 
the premises where the Work is to be performed, and with all applicable safety requirements of the 
Underwriter’s Laboratories, Inc., the National Fire Protection Association and the Owner’s property 
insurance carriers. 

10.2.10 (New) The Contractor shall install and make operable the required fire protection and/or 
water systems at the earliest possible stages of the Project to facilitate providing fire protection for its 
construction operations and the Work. 
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10.2.11 (New) The Contractor shall furnish and require the wearing of hard hats by all workers 
and visitors whenever they enter the construction area at the Project site. 

10.3 HAZARDOUS MATERIALS 

10.3.1   

10.3.1.1 (New) The Contractor shall retain the services of a licensed laboratory to verify the 
presence or absence of the material reported by the Contractor.  In the event that a hazardous material 
or substance, as reported by the Contractor, is found to be present, the Owner shall reimburse the 
Contractor for the reasonable cost of the initial testing required to verify the presence or absence of 
the material reported by the Contractor.  In the event that such material or substance is not found to 
be present, the Owner shall pay the Contractor for the Contractor’s reasonable cost of the testing only 
if the Owner determines that the actions of the Contractor in stopping work and reporting the 
conditions were reasonable, and the cost of the initial tests were reasonable. 

10.3.1.2 (New) The Contractor shall immediately furnish in writing to the Owner and Design 
Professional, the names and qualifications of persons or entities who are qualified and able to 
perform the task of removal or safe containment of such material or substance. 

10.3.1.3 (New) The Owner shall have the right to retain an independent licensed laboratory to 
verify the presence or absence of material reported by the Contractor and its licensed laboratory. 

10.3.2 (Replace) If required under the circumstances, the Owner shall retain the services of a 
contractor or consultant to perform the task of removal or safe containment of such material or 
substance, and to verify that it has been rendered harmless. 

10.3.2.1 (New) Upon verification by the licensed laboratory retained by the Owner that the 
material has been rendered harmless, the Owner shall notify the Contractor, and the Contractor shall 
promptly resume work in the area.  If the licensed laboratory retained by the Owner indicates that 
such material or substances are not present, the Owner shall notify the Contractor and the Contractor 
shall promptly resume work in the area. 

10.3.2.2 (New) Adjustments to the Contract Time and Sum shall be made in accordance with 
Paragraph 4.3, Paragraph 8.3 and Article 7. Any delay by the Contractor in providing notice to the 
Owner, retaining a licensed testing laboratory, providing the results of the testing or resuming work 
shall not be the basis for an adjustment in the Contract Time or Sum.  The Owner shall have a 
reasonable time for the following actions, and the reasonable time taken by the Owner shall not be 
the basis for compensable delays, but only an extension of Contract Time: responding to the 
Contractor’s notice that hazardous material or substances are encountered on the site by the 
Contractor; making decision concerning the best course of action to deal with hazardous material or 
substances; and retaining a contractor or consultant to remediate any hazardous material or substance. 

10.3.3 (Change) To the fullest extent permitted by law, the Owner shall indemnify and hold 
harmless the Contractor, Design Professional, Design Professional’s consultants and agents and 
employees of any of them from harm against claims, damages, losses and expenses, including but not 
limited to attorney’s fees, arising out of or resulting from performance of the Work in the affected 
area if in fact the material or substance presents the risk of bodily injury or death as described in 
Subparagraph 10.3.1 and has not been rendered harmless, provided that such claim, damage, loss or 
expense is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of 
tangible property (other than the Work itself) but only to the extent caused in whole or in part by 
negligent acts or omissions of the Owner, anyone directly or indirectly employed by the Owner or 
anyone for whose acts the Owner may be liable, provided that any such indemnified party shall: 
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10.3.3.1 (New) Promptly notify the Owner in writing of any matter for which it intends to seek 
indemnity, 

10.3.3.2 (New) Allow the Owner to control the defense and settlement of such matter, and 

10.3.3.3 (New) Cooperate reasonably with the Owner in the investigation and defense of such 
matter. 

10.3.4 (New) The Owner shall not be required to defend or indemnify any person for acts which 
arise from gross negligence, willful misconduct, fraud, intentional tort, bad faith or criminal 
wrongdoing, or for claims for punitive or exemplary damages, except for such acts of the Owner, its 
agents, servants or employees which are the proximate cause of any such claims. 

10.4  

10.5 (Delete) 

10.6 EMERGENCIES 

10.6.1   

10.7 (New) PROTECTION OF VEGETATION 

10.7.1 (New) The Contractor shall preserve and protect all trees, shrubs, grass and other 
vegetation that exist on or adjacent to the site and which is not required by the Contract Documents to 
be removed. The Contractor will be held responsible for all unauthorized cutting of or damage to the 
existing vegetation that may be caused by careless or reckless operation of equipment, stockpiling of 
materials, or tracking by equipment. 

10.7.2 (New) The Contractor shall exercise all reasonable care when performing required 
removals of vegetation to prevent damaging the remaining vegetation. The Contractor will be held 
liable for, and will be required to replace or restore at its own expense, all vegetation that is destroyed 
or damaged in its performance of the required removal Work. 

10.7.3 (New) The Contractor shall install tree guards around existing trees that are to be 
preserved on the Project site. The Contractor shall promptly repair damaged tree guards, and must 
remove all tree guards upon final completion of the Work. 

ARTICLE 11: INSURANCE AND BONDS 

11.1 CONTRACTOR’S LIABILITY INSURANCE 

11.1.1 (Replace) The Contractor shall purchase and maintain the insurance coverages, as 
described below, in a form and with a company that are satisfactory to the Owner. 

11.1.1.1 (Replace) Worker’s Compensation and Employer’s Liability Insurance covering all of the 
Contractor’s employees engaged in the performance of this Contract. Employer’s Liability Insurance 
coverages and amounts shall be as required by the Laws of the State of New Jersey. 

11.1.1.2 (Replace) Comprehensive General Liability Insurance for bodily injury and property 
damage. Coverages shall include Owner’s and Contractor’s Protective, Completed Operations, 
Blanket Contractual, Independent Contractors, Broad Form Property Damage, Explosion, Collapse, 
and Underground (XCU). The limits for bodily injury shall not be less than $1,000,000 for any one 
person and/or accident. The limits for property damage shall be not less than $1,000,000 for any one 
accident. 
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11.1.1.3 (Replace) Comprehensive Automobile Liability Insurance shall provide coverages for 
bodily injury and property damage with limits not less than $1,000,000 per person or occurrence.  
These coverages shall include Hired and Non-Owned vehicles. An MCS-90 endorsement shall be 
included if hazardous materials or waste will be transported during the performance of the Work. 

11.1.1.4 (Replace) Umbrella Liability coverage of $1,000,000 shall be provided over and above 
the General Liability, Automobile Liability and Employer’s Liability coverages.  The self-insured 
retention shall not be more than $10,000. The Umbrella Liability coverages shall not be less broad 
than those of the underlying coverages. 

11.1.1.5 (Replace) All of the above policies, except Worker’s Compensation, shall name as 
additional insured’s: the Borough of Belmar, Maser Consulting, PA, its agents, servants, employees 
and Design Professional. 

11.1.1.6 (Replace) The Contractor’s subcontracts shall impose and require its subcontractors to 
purchase and maintain insurance coverages identical to those set forth above. 

11.1.1.7 (Delete) 

11.1.1.8 (Delete) 

11.1.2 (Change) The insurance required by Subparagraph 11.1.1 shall be written for not less than 
the limits of liability specified in the Contract Documents or required by law, whichever coverage is 
greater. Coverages, which shall be either on an occurance basis or on a claims made basis with a two-
year reporting endorsement, shall be maintained without interruption from date of commencement of 
the Work until date of final payment and termination of any coverage required to be maintained after 
final payment. 

11.1.3 (Change) The Owner will not execute the Agreement until ACORD Certificates of 
Insurance (in triplicate) are received and approved by the Owner. These Certificates and the 
insurance policies shall provide that the policies and coverages will not be canceled, reduced, or 
allowed to expire until at least 30 days prior written notice has been given to the Owner. Certified 
copies of the policies evidenced by any or all of such certificates shall be promptly submitted upon 
the Owner’s request for its review and approval. If any of the foregoing insurance coverages are 
required to remain in force after final payment and are reasonably available, an additional certificate 
evidencing continuation of such coverage shall be submitted with the final Application for Payment 
as required by Subparagraph 9.10.2. Information concerning reduction of coverage on account of 
revised limits or claims paid under the General Aggregate, or both, shall be furnished by the 
Contractor with reasonable promptness in accordance with the Contractor’s information and belief. 

11.2 OWNER’S LIABILITY INSURANCE 

11.2.1 (Change) The Owner shall be responsible for purchasing and maintaining its own liability 
coverage. 

11.3 (Delete, including subparagraphs 11.3.1 through 11.3.3) 

11.4 PROPERTY INSURANCE 

11.4.1 (Change) The Owner shall obtain and maintain Builder’s Risk Completed Value Form 
‘All-Risk’ Insurance upon the entire Work at the site to the full insurable value thereof. Said 
insurance, which shall be of a coverage and an amount appropriate to the scope of the Project, shall 
be obtained by the Owner prior to signing of the Contract. Such property insurance shall be 
maintained unless otherwise provided in the Contract Documents or otherwise agreed in writing by 
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all persons and entities who are beneficiaries of such insurance, until final payment has been made as 
provided in Paragraph 9.10 or until no person or entity other than the Owner has an insurable interest 
in the property required by the Paragraph 11.4 to be covered, whichever is later. This insurance shall 
include interest of the Owner, the Contractor, Subcontractors and Sub-subcontractors in the Project. 

11.4.1.1   

11.4.1.2   

11.4.1.3 (Replace) If the property insurance requires minimum deductibles and such deductibles 
are identified in the Contract Documents, the Contractor shall pay costs not covered because of such 
deductibles. If the Owner or insurer increases the required minimum deductibles above the amounts 
so identified, or if the Owner elects to purchase this insurance with voluntary deductible amounts, the 
Owner shall be responsible for payment of the additional costs not covered because of such increased 
or voluntary deductibles. If deductibles are not identified in the Contract Documents, the Owner shall 
pay costs not covered because of deductibles. 

11.4.1.4   

11.4.1.5   

11.4.2   

11.4.3 (Change) Loss of Use Insurance. The Owner, at the Owner’s option, may purchase and 
maintain such insurance as will insure the Owner against loss of use of the Owner’s property due to 
fire or other hazards, however caused. The Owner waives all rights of action against the Contractor 
for loss of use of the Owner’s property, including consequential losses due to fire or other hazards 
however caused to the extent such loss is covered by the Owner’s insurance. 

11.4.4   

11.4.5   

11.4.6 (Change) Before an exposure to loss may occur the Owner shall file with the Contractor a 
certificate of insurance that includes insurance coverages required by this Paragraph 11.4. 

11.4.7   

11.4.8   

11.4.9 (Delete) 

11.4.10 (Change) The Owner as fiduciary shall have the power to adjust and settle a loss with 
insurers unless one of the parties in interest shall object in writing within five days after occurrence of 
loss to the Owner’s exercise of this power; if such objection is made, the dispute shall be resolved as 
provided in Paragraphs 4.5. 

11.5 PERFORMANCE BOND AND PAYEMENT BOND 

11.5.1   

11.5.2   
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ARTICLE 12: UNCOVERING AND CORRECTION OF WORK 

12.1 UNCOVERING OF WORK 

12.1.1 (Change) If a portion of the Work is covered contrary to the Design Professional’s or 
Owner’s request or to requirements specifically expressed in the Contract Documents, it must, if 
required in writing by the Design Professional or Owner, be uncovered for the Design Professional’s 
or Owner’s examination and be replaced at the Contractor’s expense without change in the Contract 
Time. 

12.1.2 (Change) If a portion of the Work has been covered which the Design Professional or 
Owner has not specifically requested to examine prior to its be covered, the Design Professional may 
request to see such work and it shall be uncovered by the Contractor. If such work is in accordance 
with the Contract Documents, costs of uncovering and replacement shall, by appropriate Change 
Order, be at the Owner’s expense. If such work is not in accordance with the Contract Documents, 
correction shall be at the Contractor’s expense unless the condition was caused by the Owner or a 
separate contractor in which event the Owner shall be responsible. 

12.2 CORRECTION OF WORK 

12.2.1 BEFORE OR AFTER SUBSTANTIAL COMPLETION 

12.2.1.1 (Change) The Contractor shall promptly correct Work rejected by the Design Professional 
or Owner or failing to conform to the requirements of the Contract Documents, whether discovered 
before or after Substantial Completion and whether or not fabricated, installed or completed. Cost of 
correcting such Work, including additional testing and inspections and compensation for the Design 
Professional’s services and expenses made necessary thereby, shall be at the Contractor’s expense. 

12.2.2 AFTER SUBSTANTIAL COMPLETION 

12.2.2.1 (Change) In addition to the Contractor’s obligations under Paragraph 3.5, if, within one 
year after the date of Substantial Completion of the Work, or designated portion thereof or after the 
date for commencement of warranties established under Subparagraph 9.9.1, or by terms of an 
applicable special warranty required by the Contract Documents, any of the Work is found to be not 
in accordance with the requirements of the Contract Documents, the Contractor, at the Contractor’s 
expense, shall correct it promptly after receipt of written notice from the Owner to do so unless the 
Owner has previously given the Contractor a written acceptance of such condition. 

12.2.2.2 (Change) The one-year period for the correction of Work shall be extended with respect 
to portions of Work first performed after Substantial Completion by the period of time between 
Substantial Completion and the actual performance of the Work. The obligation under this paragraph 
12.2.2 shall survive acceptance of the Work under the Contract and termination of the Contract. 

12.2.2.3   

12.2.3   

12.2.4 (Replace) If the Contractor fails to correct nonconforming Work within a reasonable time, 
the Owner may correct it in accordance with Paragraph 2.4.  If the Contractor does not proceed with 
correction of such nonconforming Work within a reasonable time fixed by written notice from the 
Design Professional, the Owner may remove it and store the salvable materials or equipment at the 
Contractor’s expense.  If the Contractor does not pay costs of such removal and storage within ten 
days after written notice, the Owner may upon ten additional days’ written notice sell such materials 
and equipment at auction or at private sale and shall account for the proceeds thereof, after deducting 



 Page SGC-31 of SGC-36 Supplementary General Conditions 
 

costs and damages that should have been borne by the Contractor, including compensation for the 
Design Professional’s services and expenses made necessary thereby. If such proceeds of sale do not 
cover costs which the Contractor should have borne, the Contract Sum shall be reduced by the 
deficiency.  If payments then or thereafter due the Contractor are not sufficient to cover such amount, 
the Contractor shall pay the difference to the Owner. 

12.2.5 [formerly 12.2.4; text unchanged] 

12.2.6 [formerly 12.2.5; text unchanged] 

12.3 ACCEPTANCE OF NONCONFORMING WORK 

12.3.1 (Change) If the Owner prefers to accept Work which is not in accordance with the 
requirements of the Contract Documents, the Owner may do so instead if requiring its removal and 
correction, in which case the Contract Sum will be reduced by Change Order as appropriate and 
equitable. Such adjustment shall be effected whether or not final payment has been made. 

12.3.1.1 (New) The Contract Sum may be reduced by as much as 75% of the equitable value of 
required Work if the Owner waives its right to have the non-conforming Work corrected or replaced 
by the Contractor. 

12.3.1.2 (New) The Owner’s right to have the Contractor correct or replace non-conforming Work 
will be reinstated if the parties fail to agree on a Change Order. 

12.3.1.3 (New) The Contractor’s right to correct or replace non-conforming Work, in lieu of 
agreeing to a Change Order, will be honored by the Owner at all times prior to the date of Substantial 
Completion. 

12.3.1.4 (New) The correction or replacement of non-conforming Work will be at the Contractor’s 
own cost and expense. The Contractor also shall reimburse the Owner for all added costs that it may 
incur to have the Design Professional and others investigate and evaluate Work that is confirmed to 
be non-conforming. 

ARTICLE 13: MISCELLANEOUS PROVISIONS 

13.1 GOVERNING LAW 

13.1.1   

13.2 SUCCESSORS AND ASSIGNS 

13.2.1 (Change) The Owner and Contractor respectively bind themselves, their partners, 
successors, assigns and legal representatives to the other party hereto and to partners, successors, 
assigns and legal representatives of such other party in respect to covenants, agreements and 
obligations contained in the Contract Documents. Except as provided in Subparagraph 13.2.2, neither 
party to the CO tract shall assign the Contract as a whole without the written consent of the other. 
Any purported assignment without such consent shall be void. 

13.2.2   

13.3 WRITTEN NOTICE 

13.3.1   

13.4 RIGHTS AND REMEDIES 

13.4.1   
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13.4.2   

13.4.3 (New) No consent or waiver, express or implied, by the Owner or the Design Professional 
to, or any breach of any covenant, condition or duty of the Contractor shall be construed as a consent 
to or waiver of any other breach of the same or any other covenant, condition or duty. 

13.5 TESTS AND INSPECTIONS 

13.5.1   

13.5.1.1 (New) All tests must be performed under the conditions and in accordance with the 
procedures called for by the Contract Documents. Test reports shall be certified by a New Jersey 
Licensed Professional Engineer, and must pointedly state whether or not the tested portions of the 
Work meet all applicable requirements of the Contract Documents.  The testing laboratory shall 
distribute copies of their reports directly to the Design Professional, the Owner, and other parties who 
may be identified in the Contract Documents. 

13.5.1.2 (New) All material samples shall be made, handled, packed and shipped as prescribed by 
the American Society for Testing Materials, or by such other authorities who are cited in the Project 
Specifications. 

13.5.2   

13.5.3   

13.5.4   

13.5.5   

13.5.6   

13.6 INTEREST 

13.6.1 (Change) Payments due and unpaid under the Contract shall bear interest from the date 
payment is due at such rate as the parties may agree upon in writing or, in the absence thereof, at the 
legal rate for judgements in New Jersey. 

13.7 (Delete) COMMENCEMENT OF STATUTORY LIMITATION PERIOD 
(including 13.7.1.1, 13.7.1.2 and 13.7.1.3) 

13.8 (New) LIQUIDATED DAMAGES 

13.8.1 (New) The Contractor, if it fails to complete the Work within the allotted Contract Time, 
as it subsequently may be adjusted in accordance with the terms and conditions of the Contract 
Documents, shall be assessed liquidated damages (not a penalty) for each and every calendar day that 
the Work overruns the date on which the Contractor was obligated to have achieved Substantial 
Completion of the Work. 

13.8.2 (New) The Owner shall recover the assessed liquidated damages by deducting the total 
amount thereof from any monies due, or that may be due, the Contractor. If said monies prove to be 
insufficient to cover the liquidated damages that have been assessed, the Contractor shall pay the 
balance that is due and payable to the Owner. 
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ARTICLE 14: TERMINATION OR  
SUSPENSION OF THE CONTRACT 

14.1 TERMINATION BY THE CONTRACTOR 

14.1.1 (Change) The Contractor may terminate the Contract if the Work is stopped for a period 
of 60 consecutive days through no act or fault of the Contractor or a Subcontractor, Sub-
subcontractor their agent or employees or any other persons or entities performing portions of the 
Work under direct or indirect contract with the Contractor, for any of the following reasons: 

14.1.1.1   

14.1.1.2   

14.1.1.3   

14.1.1.4 (Delete) 

14.1.2 (Change) The Contractor may terminate the Contract if, repeated suspensions, delays or 
interruptions of the entire Work by the Owner as described in Paragraph 14.3 constitute in the 
aggregate more than 100 percent of the total number of days scheduled for completion, or 120 days in 
any 365-day period, whichever is less. 

14.1.3 (Change) If one of the reasons described in Subparagraph 14.1.1 or 14.1.2 exists, the 
Contractor may, upon seven days written notice to the Owner and Design Professional, terminate the 
Contract and recover from the Owner payment for Work properly executed and for payment of costs 
directly related to Work thereafter performed by Contractor in terminating the Contract, including 
reasonable demobilization and cancellation charges, proven loss with respect to materials, equipment, 
tools and construction equipment and machinery, including reasonable overhead. 

14.1.4 (Change) If all of the Work is stopped for a period of 60 consecutive days through no act 
or fault of the Contractor or a Subcontractor or their agents or employees or any other persons 
performing portions of the Work under contract with the Contractor because the Owner has 
persistently failed to fulfill the Owner’s obligations under the Contract Documents with respect to 
matters important to the progress of the Work, the Contractor may, upon seven additional days’ 
written notice to the Owner and Design Professional, terminate the Contract and recover from the 
Owner as provided in Subparagraph 14.1.3. 

14.2 TERMINATION BY THE OWNER FOR CAUSE 

14.2.1   

14.2.1.1   

14.2.1.2   

14.2.1.3   

14.2.1.4   

14.2.1.5 (New) Breaches any warranty made by the Contractor under or pursuant to the Contract 
Documents; 

14.2.1.6 (New) Fails to furnish the Owner with assurances satisfactory to the Owner evidencing the 
Contractor’s ability to complete the Work in compliance with all the requirements of the Contract 
Documents; or 
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14.2.1.7 (New) Fails after commencement of the Work to proceed continuously with the 
construction and completion of the Work for more than ten days, except as permitted under the 
Contract Documents. 

14.2.2 (Replace) When any of the above reasons exist, the Owner without prejudice to any other 
rights or remedies of the Owner, and after giving the Contractor and the Contractor’s surety, if any, 
seven days’ written notice, may terminate employment of the Contractor and, subject to any prior 
rights of the surety, may: 

14.2.2.1   

14.2.2.2   

14.2.2.3   

14.2.3 (Change) When the Owner terminates the Contract for one of the reasons stated in 
Subparagraph 14.2.1, the Contractor shall not be entitled to receive further payment until the Work is 
finished, and then only to the extent authorized by subparagraph 14.2.4. 

14.2.4   

14.3 SUSPENSION BY THE OWNER FOR CONVENIENCE 

14.3.1   

14.3.2 (Change) The Contract Sum and Contract Time shall be adjusted for increases in the cost 
and time caused by suspension, delay or interruption as described in Subparagraph 14.3.1. 
Adjustment of the Contract Sum shall not include profit. No adjustment shall be made to the extent: 

14.3.2.1   

14.3.2.2   

14.4 TERMINATION BY THE OWNER FOR CONVENIENCE 

14.4.1   

14.4.2   

14.4.3   

14.4.4 (New) Upon a determination by a court of competent jurisdiction that termination of the 
Contractor pursuant to Paragraph 14.2 was wrongful or otherwise improper, such termination shall be 
deemed a termination for convenience pursuant to Paragraph 14.4, and the provisions of 
Subparagraph 14.4.3 shall apply. 

( Ne w)  A RTI CLE 15 :  EQUI PM ENT WA RRA NTI ES ,  
M AI NTE NAN CE a nd  TRAI NI NG  

15.1 (New) APPLICABILITY 

15.1.1 (New) This Article applies to all electrical and mechanical equipment in the Work for 
which the manufacturers furnish warranties or guarantees. 

15.1.2 (New) The provisions of this Article are not intended to supersede the warranty, guarantee 
or maintenance requirements of the Project Specifications whenever the latter are more particular or 
more stringent. 
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15.2 (New) SPECIAL WARRANTY 

15.2.1 (New) The Contractor shall provide special warranties, signed by the Contractor, the 
installer, and the manufacturer, whereby they individually and collectively agree to 
replace/repair/restore defective materials or workmanship of the electro/mechanical equipment during 
the warranty period. 

15.2.2 (New) “Defective” includes but is not limited to: operation or control system failures; 
performance below required minimums; excessive wear, unusual deterioration or aging of materials 
or finishes; unsafe conditions; the need for excessive maintenance; abnormal noise or vibration; or, 
any other unusual, unexpected or unsatisfactory conditions. 

15.2.3 (New) The minimum warranty period shall be 12 calendar months from the date of 
Substantial Completion. 

15.3 (New) MAINTENANCE 

15.3.1 (New) The Contractor and/or its installer(s) shall provide full maintenance services for all 
equipment by skilled competent workers during the warranty period. Those services shall include 
required warranty maintenance, and all other normal routine maintenance, repairs and cleaning work 
that should be performed by a prudent owner. 

15.4 (New) TRAINING OF OWNER’S PERSONNEL 

15.4.1 (New) The Contractor shall arrange for manufacturer’s technical representatives to 
provide not less than one-half day of in-service training to the Owner’s personnel in the operation and 
maintenance of equipment. All in-service training must be completed prior to the date of Substantial 
Completion. 

( Ne w)  A RTI CLE 16 :  SUBS TI TUTI O NS  

16.1 (New) USE OF SPECIFIED PRODUCTS IS WARRANTED 

16.1.1 (New) The Contractor warrants that the awarded Contract Sum includes the cost and use 
of all products and materials that are specified by the Contract Documents. However, the Contractor, 
at any reasonable time after it is awarded the Contract, may propose the use of material or product 
substitutions. 

16.2 (New) PROPOSALS FOR SUBSTITUTIONS 

16.2.1 (New) The Contractor’s substitution proposals must be submitted in writing to the Design 
Professional and Owner. Each substitution proposal shall provide clear, complete and orderly feature-
by-feature comparisons of the substitute item with the specified item. The substitution proposal also 
must be accompanied by catalogue cuts and all other pertinent manufacturer’s product literature for 
both items. 

16.3 (New) EVALUATION AND APPROVAL OF SUBSTITUTIONS 

16.3.1 (New) The Contractor’s substitution proposal will be evaluated by the Design Professional 
and Owner using the general criteria outlined below. The proposed substitution may be approved if it 
is: 

16.3.1.1 (New) Readily available in sufficient quantity to prevent any delay of the Work, 
inspection or tests; 

16.3.1.2 (New) At least equal to the specified item in terms of strength, durability, efficiency, 
capacity, consumption, serviceability, and ease and cost of maintenance; 
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16.3.1.3 (New) Compatible with the architectural, civil, electrical, mechanical and structural 
designs for the Project; 

16.3.1.4 (New) Available in the same range of colors, textures and dimensions as the specified 
item; 

16.3.1.5 (New) Not so different from the specified item that its use would necessitate design 
modifications by the Design Professional. 

16.3.2 (New) The Owner shall have the sole right to accept or reject any proposed substitutions. 
The Owner’s decisions in these matters shall be final and binding on all parties. Substitutions that are 
accepted will constitute changes in the Work that must be accomplished by Change Order. 

16.3.3 (New) The Owner’s acceptance of a proposed substitution shall not waive any of the 
collateral requirements of the Contract Documents. The Contractor shall be singularly responsible for 
the proper installation and performance of any substitutions that are accepted by the Owner. 

16.3.4 (New) The Owner’s failure to act on a substitution proposal shall not mean that it is 
“accepted by default.” 

16.4 (New) SUBSTANTIATION AND RECONCILIATION OF COSTS 

16.4.1 (New) The Contractor shall factually demonstrate to the Owner’s full satisfaction the 
difference in cost between specified and substituted items. That cost difference shall be substantiated 
and reconciled in accordance with the provisions of Article 7 (as supplemented). 

16.4.2 (New) The Contractor shall reimburse the Owner for any and all charges for additional 
services that may be incurred to have the Design Professional and others evaluate, inspect and test 
proposed substitutions. 

16.4.3 (New) The Contractor shall bear all increased costs of approved substitutions or, in the 
alternative, must by Change Order give the Owner full credit for cost reductions that result from the 
use of approved substitutions in the Work. 

16.5 (New) DIRECTED SUBSTITUTIONS 

16.5.1 (New) Due to circumstances entirely beyond its control, the Contractor may not be able to 
supply some of the specified items in a timely manner. In those instances the Design Professional and 
Owner may direct the Contractor to use “or equal” substitutions. The use of a directed substitution 
will be accounted for by a Change Order prepared in accordance with the guidelines, requirements 
and limitations of Articles 7 and 8 (as supplemented). 

16.5.2 (New) The use of a directed substitution shall not waive any of the collateral requirements 
of the Contract Documents. The Contractor shall be singularly responsible for the proper installation 
and performance of any substitutions that are directed by the Owner. 

END OF SUPPLEMENTARY GENERAL CONDITIONS 
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Borough Special Provisions 
 
 

SP-1 The following outline of the scope of work for this project is intended as a supplement to 
the General Instructions and Conditions.  The work contemplated includes, but is not 
limited to the following: 

 

1. The Contractor shall provide at least one week written notice to all property owners 
affected by construction regarding parking and access to their homes and driveways. 

2. All repairs to be completed before any cleaning/painting. 
3. All cleaning and painting on exterior and interior to be completed. 
4. All other work of any type or description necessary for the completion of the 
 project, whether or not specifically shown on the plans or specifications herein. 

 
SP-2 A pre-construction conference shall be held prior to the start of work at a time and place 

designated by the Engineer. 
 
SP-3 The Engineer shall be duly authorized to represent the OWNER in the execution of the 

work covered by the Specification and Contract. 
 
SP-4 The successful bidder shall be in a position to mobilize immediately and shall start 

construction at the direction of the Engineer upon execution of all contract documents. 
 
SP-5 The OWNER shall have the authority to limit or postpone any work being performed 

under this contract if such limitations or postponements are in the best interest of the 
OWNER.  The Contractor shall make no claims for any delays resulting from the 
limitations or postponements of work by the OWNER. 

 
SP-6 Site Conditions:  The Contractor, by the submission of a bid, acknowledges as follows:  

that he has satisfied himself as to the nature and location of the work, the general 
conditions, including, but not limited to, those bearing on accessibility, transportation, 
disposal, handling and storage of materials; the availability of labor, water supplies, 
materials, power, roads, ground conditions and obstacles; and the character of the 
equipment and facilities needed prior to and during prosecution of the work.  Any failure 
of the contractor to acquaint himself with any and all factors bearing on the project will 
not relieve him from the responsibility of estimating properly the difficulty and cost of 
successfully performing the work under the terms of the contract, and at the unit, or lump 
sum prices bid in the Proposal.   

 
SP-7 Increase, Decrease or Delete Quantities:  The Owner reserves the right to increase, decrease, 

or delete the quantities or items specified in the Proposal prior to and/or after contract award, 
if such changes will be in the best interest of the Owner.  The Contractor shall accept 
payment for the actual total quantity of work completed under each item, at the unit price or 
lump sum price bid for such item in the Proposal, and shall make no claim for any anticipate 
profits, costs, or charges which may have varied due to any changes made in the quantities as 
state in the Proposal.  

 
SP-8 The Contractor shall not initiate work on the project until such time as authorization is 

given by the OWNER or Engineer. 
 

SP-9 All quantity adjustments, contract changes, and change orders shall be prepared in 
accordance with N.J.A.C. 5:34-4.1 et. seq. 
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SP-10 If, in the sole opinion of the Engineer, weather conditions are not suitable for any or all 
items of work under this contract to be performed, the Contractor shall not perform such 
work until weather conditions are suitable.  The Contractor is warned that this may cause 
items of work to be delayed for extended periods of time.  No extra payments shall be 
made for such delays and the Contractor shall make no claims for damages caused by such 
delays. 

 

SP-11 The Contractor shall understand that time is of the essence on this project.  The Contractor 
shall expedite the work within the Contract time limit.  The Contractor is required to 
submit a schedule satisfactory to the Engineer showing, in general, the times intended to 
commence and construct the contract items. 

 

SP-12 The Contractor shall coordinate the limits of work and any storage areas required with the 
OWNER and Engineer.  All work must be scheduled in such a manner to permit 
continued operation of the appropriate streets adjacent to the project. 

 

SP-13 The OWNER and the Engineer shall be notified at least 72 hours prior to the 
commencement of construction.  No work shall commence until such time as the 
Contractor has received permission from the Engineer. 

 
SP-14 In the event it is found that any workman, employed by the Contractor or any 

subcontractor on this project has been paid a rate of wages less than the prevailing wage 
required, the OWNER may terminate the Contractor’s or subcontractor’s right to proceed 
with the work or such part of the work as to which there has been failure to pay required 
wages and to prosecute the work to completion or otherwise, the Contractor and his 
surety(ies) shall be liable to the OWNER for any excess costs associated thereby. 

 
 Prior to final payment, the Contractor shall be required to execute and deliver an 

AFFIDAVIT OF COMPLIANCE in a form provided by the OWNER as required by the 
New Jersey Prevailing Wage Act. 

 
SP-15 The Contractor shall take reasonable care and caution to preserve and protect all existing 

pavements, curbs, grassed and landscaped areas, trees, sidewalks, roof drains, storm and 
sanitary sewers, utility lines, fences, driveways, building structures, and private and public 
property beyond the limits of work.  Damage to any of the above caused by careless 
construction procedures in the opinion of the Engineer shall be replaced at the 
Contractor’s expense. 

 
 All grassed areas disturbed by the Contractor’s operations other than those scheduled in 

the contract, shall be topsoiled, fertilized and hydroseeded at the expense of the 
Contractor. 

 
SP-16 The Contractor shall be responsible for the disposal of all materials and debris that will 

not be reused.  Said materials and debris must be removed during site clearing including 
but not limited to concrete curbs, concrete sidewalks, concrete slabs, bituminous 
pavement, trees, fences, and vegetation and excess and unusable material.  There shall be 
no separate payment for disposal and all costs required for and incidental to the 
completion of work herein as shown on the drawings or as directed by the Engineer . 
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SP-17 The Contractor shall protect all Landscaping during Construction until acceptance occurs.  
Any damage done to existing vegetation during Construction shall be replaced by the 
Contractor at no expense to the owner. 

 
SP-18 The Asphalt and Fuel Price Adjustments are not applicable to this contract.    
 
SP-19 There will be no separate payment for clearing site and Soil Erosion and Sediment Control 

and should be included in the cost of the other various bid items. 
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SECTION 01100 
 

SUMMARY 

PART 1  GENERAL 

1.01 PROJECT 

A. Project Name:  Rebid of 5th Avenue and 10th Avenue Pavilion Construction. 

B. Owner's Name:  Borough of Belmar 

C. Design Professional:  Maser Consulting, PA 

D: All references to design professional, architect, engineer or construction manager throughout plans 
and specifications shall refer to Maser Consulting, PA. 

1.02 CONTRACT DESCRIPTION 

A. Contract Type:  A single prime contract based on a Stipulated Price as described  

1.03 CONTRACTOR USE OF SITE AND PREMISES 

A. Construction Operations:  Limited to areas noted on Drawings or as agreed upon with Design 
Professional and Owner.  

B. Provide access to and from site as required by law: 
1. Emergency Building Exits During Construction:  Keep all exits required by code open during 

construction period; provide temporary exit signs if exit routes are temporarily altered. 
2. Do not obstruct offsite roadways, sidewalks, or other public ways without permit. 

C. Time Restrictions: 
1. Limit conduct of especially noisy exterior work to the hours established. 

1.05 WORK SEQUENCE 

A. Coordinate construction schedule and operations with Owner. 
 
1.06 SPECIFICATION REFERENCE  
 

A. All site and civil work shall be performed in accordance with the specifications with reference to the 
New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, 
latest edition.  
 

 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01200 
 

PRICE AND PAYMENT PROCEDURES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Procedures for preparation and submittal of applications for progress payments. 

B. Documentation of changes in Contract Price and Contract Time. 

C. Change procedures. 

D. Correlation of Contractor submittals based on changes. 

E. Procedures for preparation and submittal of application for final payment. 

1.02 SCHEDULE OF VALUES 

A. Electronic media printout including equivalent information will be considered in lieu of standard 
form specified; submit sample to Design Professional for approval. 

B. Forms filled out by hand will not be accepted. 

C. Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor Agreement. 

D. Include in each line item, the amount of Allowances specified in this section.   

E. Include separately from each line item, a direct proportional amount of contractor's overhead and 
profit. 

F. Revise schedule to list approved Change Orders, with each Application For Payment. 

1.03 APPLICATIONS FOR PROGRESS PAYMENTS 

A. Payment Period:  Submit at intervals stipulated in the Agreement. 

B. Electronic media printout including equivalent information will be considered in lieu of standard 
form specified; submit sample to Design Professional for approval. 

C. Forms filled out by hand will not be accepted. 

D. For each item, provide a column for listing each of the following: 
1. Item Number. 
2. Description of work. 
3. Scheduled Values. 
4. Previous Applications. 
5. Work in Place and Stored Materials under this Application. 
6. Total Completed and Stored to Date of Application. 
7. Percentage of Completion. 
8. Balance to Finish. 
9. Retainage. 

E. Execute certification by signature of authorized officer and notarized by Notary Public. 

F. Use data from approved Schedule of Values.  Provide dollar value in each column for each line item 
for portion of work performed and for stored products. 

G. List each authorized Change Order as a separate line item, listing Change Order number and dollar 
amount as for an original item of Work. 
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H. Submit five copies of each Application for Payment. 

I. Include the following with the application: 
1. Transmittal letter as specified for Submittals in Section 01300. 
2. Construction progress schedule, revised and current as specified in Section 01300. 
3. Partial release of liens from major Subcontractors and vendors. 

J. When design professional requires substantiating information, submit labor and material data 
justifying dollar amounts in question.  Provide one copy of data with cover letter for each copy of 
submittal. Show application number and date, and line item by number and description. 

1.04 MODIFICATION PROCEDURES 

A. For minor changes not involving an adjustment to the Contract Price or Contract Time, design 
professional will issue instructions directly to the contractor, confirmed in writing. 

B. For other required changes, design professional will issue a Construction Change Directive (CCD) 
signed by the Owner instructing  to proceed with the change, for subsequent inclusion in a Change 
Order. 
1. The document will describe the required changes and will designate method of determining any 

change in Contract Price or Contract Time. 
2. Promptly execute the change. 

C. For changes for which advance pricing is desired, Design Professional will issue a document that 
includes a detailed description of a proposed change with supplementary or revised drawings and 
specifications, a change in Contract Time for executing the change with a stipulation of any overtime 
work required and the period of time during which the requested price will be considered valid.  The 
contractor shall prepare and submit a fixed price quotation within 15 days. 

D. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of the 
Contract. 

E. Execution of Change Orders:  Design Professional will issue Change Orders for signatures of parties 
as provided in the Conditions of the Contract. 

F. After execution of Change Order, promptly revise Schedule of Values and Application for Payment 
forms to record each authorized Change Order as a separate line item and adjust the Contract Price. 

G. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-schedules to 
adjust times for other items of work affected by the change, and resubmit. 

H. Promptly enter changes in Project Record Documents. 

1.05 APPLICATION FOR FINAL PAYMENT 

A. Prepare Application for Final Payment as specified for progress payments, identifying total adjusted 
Contract Price, previous payments, and sum remaining due. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01210 

ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements governing allowances. 

1. This project includes a general allowance.  Allowances have been established in lieu of 
additional requirements and to defer selection of actual materials and equipment to a later 
date when additional information is available for evaluation. 

B. Types of allowances include the following: 
1. Contingency allowances. 

C. Related Sections include the following: 

1. Division 01 Section "Price and Payment Procedures" for procedures for submitting and 
handling Change Orders for allowances. 

2. Division 01 Section "Quality Requirements" for procedures governing the use of 
allowances for testing and inspecting. 

3. Divisions 02 through 16 Sections for items of Work covered by allowances. 

1.3 SELECTION AND PURCHASE 

A. At Design Professional’s request, obtain proposals for each allowance for use in making final 
selections.  Include recommendations that are relevant to performing the Work. 

1.4 SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances, in the form 
specified for Change Orders. 

B. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 
use in fulfillment of each allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other portions of 
the Work. 
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1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to 
coordinate installation. 

1.6 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Design Professional for the Owner's 
purposes and only after a fully executed Change Order that indicates amounts to be charged to 
the allowance has been issued. 

B. Contractor's overhead and profit for products, labor and equipment ordered by Owner under the 
contingency allowance are included in the Base Bid and are not part of the Allowance. 

C. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner 
by Change Order. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return 
damaged or defective products to manufacturer for replacement. 

3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work. 

3.3 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1:  For the 5th Avenue Pavilions include a $30,000 contingency allowance in the 
base bid for the Owner’s purposes and to address unforeseen conditions, materials, and labor 
relating to the building and site improvements. 

B. Allowance No. 2:  For the 10th Avenue Pavilion Include a $20,000 contingency allowance in the 
Base Bid for the Owner’s purposes and to address unforeseen conditions, materials, and labor 
relating to the building and site improvements. 

END OF SECTION 01210 
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SECTION 01300 
 

ADMINISTRATIVE REQUIREMENTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Preconstruction meeting. 

B. Site mobilization meeting. 

C. Progress meetings. 

D. Construction progress schedule. 

E. Coordination drawings. 

F. Submittals for review, information, and project closeout. 

G. Number of copies of submittals. 

H. Submittal procedures. 

1.02 PROJECT COORDINATION 

A. Project Coordinator:  Design Professional (DP) 

B. Cooperate with the Project Coordinator in allocation of mobilization areas of site; for field offices 
and sheds, for vehicular access, traffic, and parking facilities. 

C. During construction, coordinate use of site and facilities through the Project Coordinator. 

D. Comply with Project Coordinator's procedures for intra-project communications; submittals, reports 
and records, schedules, coordination drawings, and recommendations; and resolution of ambiguities 
and conflicts. 

E. Comply with instructions of the Project Coordinator for use of temporary utilities and construction 
facilities. 

F. Coordinate field engineering and layout work under instructions of the Project Coordinator. 

G. Make the following types of submittals through the Project Coordinator: 
1. Requests for interpretation and/or information. 
2. Requests for substitution. 
3. Shop drawings, product data, and samples. 
4. Test and inspection reports. 
5. Manufacturer's instructions and field reports. 
6. Applications for payment and change order requests. 
7. Progress schedules. 
8. Coordination drawings. 
9. Closeout submittals. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 PRECONSTRUCTION MEETING 

A. Design Professional will schedule a meeting after Notice of Award. 
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B. Attendance Required: 
1. Owner. 
2. Architect. 
3. Professioanl Consultants (as required). 
4. General Contractor. 
5. Major Subcontractors. 
6. Desgin Professional 

C. Agenda: 
1. Execution of Owner  Agreement. 
2. Submission of executed bonds and insurance certificates. 
3. Distribution of Contract Documents. 
4. Submission of list of Subcontractors, list of Products, schedule of values, submittal schedule 

and construction schedule. 
5. Designation of personnel representing the parties to Contract 
6. Procedures and processing of field decisions, submittals, substitutions, applications for 

payments, proposal request, Change Orders, and Contract closeout procedures. 
7. Scheduling. 

D. Record minutes and distribute copies within two days after meeting to participants, with one copy to 
all participants, and those affected by decisions made. 

3.02 SITE MOBILIZATION MEETING 

A. Design Professional will schedule a meeting at the Project site prior to commencement of 
construction. 

B. Agenda: 
1. Use of premises by relevant parties. 
2. Owners requirements. 
3. Construction facilities and controls.  
4. Temporary utilities. 
5. Survey and building layout. 
6. Security and housekeeping procedures. 
7. Schedules. 
8. Application for payment procedures. 
9. Procedures for testing. 
10. Procedures for maintaining record documents. 
11. Requirements for start-up of equipment. 
12. Inspection and acceptance of equipment put into service during construction period. 

D. Record minutes and distribute copies within two days after meeting to participants, with one copy to 
all participants, and those affected by decisions made. 

3.03 PROGRESS MEETINGS 

A. The Design Professional will schedule and administer meetings throughout progress of the Work at 
maximum intervals of one per month. 

B. Design Professional will make arrangements for meetings, prepare agenda with copies for 
participants, preside at meetings. 
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C. Attendance Required:  Owner, Project Manager, Job superintendent, major Subcontractors and 

suppliers, Design Professional, as appropriate, to agenda topics for each meeting. 

D. Agenda: 
1. Review minutes of previous meetings. 
2. Review of Work progress. 
3. Field observations, problems, and decisions. 
4. Identification of problems or concerns, including those that impede, or will impede, planned 

progress. 
5. Review of submittals schedule and status of submittals. 
6. Review of off-site fabrication and delivery schedules. 
7. Maintenance of progress schedule. 
8. Corrective measures to regain projected schedules. 
9. Planned progress during succeeding work period. 
10. Coordination of projected progress. 
11. Maintenance of quality and work standards. 
12. Effect of proposed changes on progress schedule and coordination. 
13. Other business relating to Work. 

E. The Design Professional will record minutes and distribute copies within two days after meeting to 
participants with copies to all attendees, General Contractor and those affected by decisions made. 

3.04 CONSTRUCTION PROGRESS SCHEDULE 

A. Within 10 days after date of the Agreement, submit preliminary schedule defining planned 
operations for the first 60 days of Work, with a general outline for remainder of Work. 

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days. 

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete schedule for 
review. 
1. Include written certification that major contractors have reviewed and accepted proposed 

schedule. 

D. Within 10 days after joint review, submit complete schedule. 

E. Submit updated schedule with each Application for Payment. 

3.05 COORDINATION DRAWINGS 

A. Provide information required by Project Coordinator for preparation of coordination drawings. 

B. Review drawings prior to submission to Design Professional. 

3.06 SUBMITTALS FOR REVIEW 

A. When the following are specified in individual sections, submit them for review: 
1. Product data. 
2. Shop drawings. 
3. Samples for selection. 
4. Samples for verification. 

B. Submit to Design Professional for review for the limited purpose of checking for conformance with 
information given and the design concept expressed in the contract documents. 

C. Samples will be reviewed only for aesthetic, color, or finish selection. 
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3.07 SUBMITTALS FOR INFORMATION 

A. When the following are specified in individual sections, submit them for information: 
1. Design data. 
2. Certificates. 
3. Test reports. 
4. Inspection reports. 
5. Manufacturer's instructions. 
6. Manufacturer's field reports. 
7. Other types indicated. 

B. Submit for Design Professional and Owner knowledge.  No action will be taken. 

3.08 SUBMITTALS FOR PROJECT CLOSEOUT 

A. When the following are specified, submit them at project closeout: 
1. Project record documents. 
2. Operation and maintenance data. 
3. Warranties. 
4. Bonds. 
5. Other types as indicated. 

3.09 NUMBER OF COPIES OF SUBMITTALS 

A. Documents for Review: 
1. Small Size Sheets, Not Larger Than 8-1/2 x 11 inches:  Submit five copies, plus copies that will 

be retained by Design Professional. 
2. Larger Sheets, Not Larger Than 36 x 48 inches:  Submit five copies, plus copies that will be 

retained by Design Professional. 

B. Documents for Information:  Submit six. 

C. Documents for Project Closeout:  Make one reproduction of submittal originally reviewed.  Submit 
one extra of submittals for information. 

D. Samples:  Submit the number specified in individual specification sections; one of which will be 
retained Design Professional. 
1. After review, produce duplicates. 
2. Retained samples will not be returned to unless specifically so stated. 

3.10 SUBMITTAL PROCEDURES 

A. Transmit each submittal with AIA Form G810. 

B. Sequentially number the transmittal form.  Revise submittals with original number and a sequential 
alphabetic suffix. 

C. Identify Project, Subcontractor or supplier; pertinent drawing and detail number, and specification 
section number, as appropriate on each copy. 

D. Apply's stamp, signed or initialed certifying that review, approval, verification of Products required, 
field dimensions, adjacent construction Work, and coordination of information is in accordance with 
the requirements of the Work and Contract Documents. 

E. Schedule submittals to expedite the Project, and coordinate submission of related items. 
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F. For each submittal for review, allow 15 days excluding delivery time to and from the Design 

Professional. 

G. Identify variations from Contract Documents and Product or system limitations that may be 
detrimental to successful performance of the completed Work. 

H. Provide space for Design Professional review stamps. 

I. When revised for resubmission, identify all changes made since previous submission. 

J. Distribute copies of reviewed submittals as appropriate.  Instruct parties to promptly report any 
inability to comply with requirements. 

K. Submittals not requested will not be recognized or processed. 

END OF SECTION 
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SECTION 01310 

PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following: 

1. Coordination Drawings. 
2. Administrative and supervisory personnel. 
3. Project meetings. 
4. Requests for Interpretation (RFIs). 

B. Related Sections include the following: 
1. Division 01 Section "Construction Progress Documentation" for preparing and 

submitting Contractor's Construction Schedule. 
2. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract. 

1.3 DEFINITIONS 

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract 
Documents. 

1.4 COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections, that depend on each other for proper 
installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation. 

2. Coordinate installation of different components with other sub-contractors to ensure 
maximum accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
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4. Where availability of space is limited, coordinate installation of different components to 
ensure maximum performance and accessibility for required maintenance, service, and 
repair of all components, including mechanical and electrical. 

B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of attendees 
at meetings. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities and activities of other sub-contractors to avoid 
conflicts and to ensure orderly progress of the Work.  Such administrative activities include, but 
are not limited to, the following: 

1. Preparation of Contractor's Construction Schedule. 
2. Preparation of the Schedule of Values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 
9. Project closeout activities. 

D. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials 
that are designated as Owner's property. 

E. Contractor is advised that other contractors and Borough personnel may work onsite and they 
will be allowed access to work in the building.   The two concession areas in the building must 
be made accessible to the concession vendor by July 1, 2014 for him to complete his fitout of 
the space. 

1.5 SUBMITTALS 

A. Coordination Drawings:  Prepare Coordination Drawings for efficient installation of different 
components and to coordinate the installation of products and materials fabricated by separate 
entities. 

1. Content:  Project-specific information, drawn accurately to scale.  Do not base 
Coordination Drawings on reproductions of the Contract Documents or standard printed 
data.  Include the following information, as applicable: 

a. Indicate functional and spatial relationships of components of architectural, 
structural, civil, HVAC, plumbing, fire suppression, information technology and 
electrical systems. General contractor and subcontractors shall sign off on 
completed coordination drawing(s) and submit prior to commencing work. 
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b. Indicate required installation sequences. 
c. Indicate dimensions shown on the Contract Drawings and make specific note of 

dimensions that appear to be in conflict with submitted equipment and minimum 
clearance requirements.  Provide alternate sketches for resolution of such conflicts.  
Minor dimension changes and difficult installations will not be considered changes 
to the Contract. 

2. Sheet Size:  No larger than 30 by 42 inches. 
3. Number of Copies:  Submit (8) eight opaque copies of each submittal. 

a. Submit (10) ten copies where Coordination Drawings are required for operation 
and maintenance manuals. 

4. Refer to individual Sections for Coordination Drawing requirements for Work in those 
Sections. 

B. Construction Phasing Plans:  Prepare Construction Phasing/ Logistics Plan for review and 
approval. 

 
1. Content:  Plans shall include, temporary construction fencing, concrete barriers, site 

ingress/ egress, staging areas, staff accessible routes, temporary steps/ ramps, temporary 
vehicular ramps, temporary site lighting, etc. 

2. Sheet Size:  No larger than 30 by 42 inches. 
3. Number of Copies:  Submit (8) eight opaque copies of each submittal. 

C. Key Personnel Names:  Within (15) fifteen days of receiving Notice of Award, submit a list of 
key personnel assignments in attendance at Project site as well as their professional resumes.  
Owner reserves the right to deny assignment to project due to lack of professional qualifications 
and experience. Identify individuals and their duties and responsibilities; list addresses and 
telephone numbers, including home and office telephone numbers.  Provide names, addresses, 
and telephone numbers of individuals assigned as standbys in the absence of individuals 
assigned to Project. 

1. Post copies of list in temporary field office and by each temporary telephone.  Keep list 
current at all times. 

1.6 ADMINISTRATIVE AND SUPERVISORY PERSONNEL 

A. The General Contractor shall provide a full time field staff consisting of the following (3) three 
individuals: 
1. Project Manager 
2. Project Superintendent 
3. Project Clerk 

B. In addition to the Field Staff, provide other administrative and supervisory personnel as required 
for proper performance of the Work. 
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1.7 PROJECT MEETINGS 

A. General:  Coordinate scheduling of Project site meetings and conferences with the Construction 
Manager. 

1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting. 

2. Agenda:  Coordinate the preparation of the meeting agenda with the Construction 
Manager.  To the maximum extent possible, advise the Construction Manager at least 
twenty-four hours in advance of the meeting of items to be added to the agenda. 

3. Minutes:  Discussions and agreements achieved will be recorded and distributed by 
meeting minutes.  

B. Preconstruction Conference:  Coordinate the scheduling of a preconstruction conference with 
the Construction Manager before starting construction at a time convenient to the Owner, 
Construction Manager, and Architect, but no later than (15) fifteen days after execution of the 
Agreement. 

1. Attendees:  Authorized representatives of Owner, Construction Manager, Architect, and 
their consultants; Contractor and its project manager, superintendent, project clerk; major 
subcontractors; suppliers; and other concerned parties shall attend the conference.  All 
participants at the conference shall be familiar with Project and authorized to conclude 
matters relating to the Work. 

2. Agenda:  Discuss items of significance that could affect progress, including, but not 
limited to the following: 

a. Construction schedule. 
b. Phasing. 
c. Critical work sequencing and long-lead items, including on-site deliver dates. 
d. Designation of key personnel and their duties. 
e. Procedures for processing field decisions and Change Orders. 
f. Procedures for RFIs. 
g. Procedures for testing and inspecting. 
h. Procedures for processing Applications for Payment. 
i. Distribution of the Contract Documents. 
j. Submittal procedures. 
k. LEED requirements. 
l. Preparation of Record Documents. 
m. Use of the premises and existing building. 
n. Work restrictions. 
o. Owner's occupancy requirements. 
p. Responsibility for temporary facilities and controls. 
q. Construction waste management and recycling. 
r. Parking availability. 
s. Office, work, and storage areas. 
t. Equipment deliveries and priorities. 
u. Safety and First aid. 
v. Security. 
w. Progress cleaning. 
x. Working hours. 
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3. Minutes:  General contractor will record and distribute meeting minutes to Construction 
Manager, Owner and Architect. General Contractor will distribute to all other interested 
parties. 

C. Preinstallation Conferences:  Coordinate preinstallation conferences with Construction Manager 
at Project site before each construction activity that requires coordination with other 
construction. 

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting. 

2. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including, but not limited, to requirements for the 
following: 

a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility problems. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written recommendations. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 

3. Minutes:  General Contractor will record and distribute meeting minutes to Construction 
Manager, Owner and Architect.  General Contractor will distribute to all other interested 
parties. 

4. Do not proceed with installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings:  General Contractor to attend progress meetings biweekly.  Coordinate dates 
of meetings with preparation of payment requests. 
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1. Attendees:  In addition to representatives of Owner, Construction Manager, and 
Architect, the General Contractor, subcontractor, supplier, and other entity concerned 
with current progress or involved in planning, coordination, or performance of future 
activities shall be represented at these meetings when requested.  All participants at the 
conference shall be familiar with Project and authorized to conclude matters relating to 
the Work. 

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to status of Project. 

a. Contractor's Construction Schedule:  Review progress since the last meeting.  
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to General Contractor's Construction Schedule.  Determine how 
construction behind schedule will be expedited; secure commitments from parties 
involved to do so.  Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time. 

1) The General Contractor shall provide and review two week “look ahead” 
construction schedule in bar graph format. 

2) The General Contractor shall obtain work schedules from his subcontractors 
and provide subcontractor work schedules to CM/Owner/Architect when 
requested 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals; review of submittal log. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Safety. Provide written task hazards and risks assessements signed by 

tradesmen, subcontractor and general contractor site supervisors. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Status of correction of deficient items. 
14) Field observations. 
15) RFIs;  review of RFI log 
16) Status of proposal requests. 
17) Pending changes. 
18) Status of Change Orders. 
19) Pending claims and disputes. 
20) Documentation of information for payment requests. 

3. Minutes:  Construction Manager will record and distribute meeting minutes to General 
Contractor, Owner and Architect.  Construction Manager will distribute minutes of the 
meeting to each party present and to parties who should have been present. 
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a. Schedule Updating:  General Contractor to revise Contractor's Construction 
Schedule after each progress meeting where revisions to the schedule have been 
made or recognized.  Issue revised schedule within one week of progress meeting.  

1.8 REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, 
and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the 
form specified. 

1. RFIs shall originate with General Contractor.  RFIs submitted by entities other than 
General Contractor will be returned with no response.  General Contractor shall review 
content of sub-contractor RFI’s prior to submission.  The Owner reserves the right to 
assess the costs of the design professional’s time to the Contractor for unnecessary or 
frivolous requests. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in General 
Contractor's work or work of subcontractors. 

B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and 
the following: 

1. Project name. 
2. Date. 
3. Name of General Contractor and Subcontractor. 
4. Name of Architect and Construction Manager. 
5. RFI number, numbered sequentially. 
6. Specification Section number and title and related paragraphs, as appropriate. 
7. Drawing number and detail references, as appropriate. 
8. Field dimensions and conditions, as appropriate. 
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 
10. General Contractor's signature. 
11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop 

Drawings, and other information necessary to fully describe items needing interpretation. 

a. Supplementary drawings prepared by Contractor shall include dimensions, 
thicknesses, structural grid references, and details of affected materials, 
assemblies, and attachments. 

C. Software-Generated RFIs:  Software-generated form with substantially the same content as 
indicated above. 

1. Attachments shall be electronic files in Adobe Acrobat PDF format. 

D. Architect's and Construction Manager's Action:  Architect and Construction Manager will 
review each RFI, determine action required, and return it.  Allow (7) seven working days for 
Architect's response for each RFI.  RFIs received after 1:00 p.m. will be considered as received 
the following working day. 

1. The following RFIs will be returned without action: 
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a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract 

Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Architect's actions on submittals. 
f. Incomplete RFIs or RFIs with numerous errors. 

2. Action may include a request for additional information, in which case time for response 
will start again. 

3. Action on RFIs that may result in a change to the Contract Time or the Contract Sum 
may be eligible for General Contractor to submit Change Proposal according to 
Division 01 Section "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Construction Manager in writing within (10) ten days of 
receipt of the RFI response. 

E. On receipt of Architect's and Construction Manager's action, update the RFI log and 
immediately distribute the RFI response to affected parties.  Review response and notify 
Architect and Construction Manager within (7) seven days if Contractor disagrees with 
response. 

F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  
Submit log bi-weekly for discussion at Progress Meetings. Include the following: 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect and Construction Manager. 
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's and Construction Manager's  response was received. 
8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 



 
 

  
Belmar Pavilions 01320-1  Construction Progress  
   Documentation 
   
 

SECTION 01320 

CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes administrative and procedural requirements for 
documenting the progress of construction during performance of the work, including 
but not limited to, the following: 

1. Preliminary Construction Schedule. 

2. Contractor’s Construction Schedule. 

3. Daily construction reports. 

4. Material location reports. 

5. Two-Week Look Ahead Schedule 

6. Field condition reports. 

7. Special reports. 

8. Construction photographs. 

1.3 RELATED SECTIONS 

A. Coordination – Section 01040. 

B. Progress meetings – Section 01202. 

C. Submittals – Section 01300. 

D. Closeout procedures – Section 01770. 

E. Construction Waste Management and Disposal – Section 01813 

1.4 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 
monitoring, and controlling the construction project.  Activities included in a 
construction schedule consume time and resources. 
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1. Critical activities are activities on the critical path.  They must start and finish on 
the planned early start and finish times. 

2. Predecessor activity is an activity that must be completed before a given activity 
can be started. 

3. Successor activity is an activity that follows another activity in the network. 

B. Cost Loading:  The allocation of the Schedule of Values for the completion of an 
activity as scheduled.  The sum of costs for all activities must equal the total Contract 
Sum, unless otherwise approved by the Architect. 

C. CPM:  Critical path method, which is a method of planning and scheduling a 
construction project where activities are arranged based on activity relationships.  
Network calculations determine when activities can be performed and the critical path 
of Project. 

D. Critical Path:  The longest continuous chain of activities through the network schedule 
that establishes the minimum overall Project duration and contains no float. 

1.  The General Contractor shall make every reasonable effort to change the critical path 
to recover time prior to requesting additional time. 

E. Event:  The starting or ending point of an activity. 

F. Float:  The measure of leeway in starting and completing an activity. 

1. Float time belongs to Owner. 

2. Free float is the amount of time an activity can be delayed without adversely 
affecting the early start of the following activity. 

3. Total float is the measure of leeway in starting or completing an activity without 
adversely affecting the planned Project completion date. 

G. Fragnet:  A partial or fragmentary network that breaks down activities into smaller 
activities for greater detail. 

H. Major Area:  A story of construction, a separate building, or a similar significant 
construction element. 

I. Milestone:  A key or critical point in time for reference or measurement. 

J. Network Diagram:  A graphic diagram of a network schedule, showing activities and 
activity relationships. 

1.5 SUBMITTALS 

A. Preliminary Construction Schedule:  Submit two printed copies; one a single sheet of 
reproducible media, and one a print. 
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B. Preliminary Network Diagram:  Submit two printed copies; one a single sheet of 
reproducible media, and one a print; large enough to show entire network for entire 
construction period. 

C. Submittals Schedule:  Submit (3) three copies of schedule.  Arrange the following 
information in a tabular format: 

1. Scheduled date for first submittal. 

2. Specification Section number and title. 

3. Submittal type - Product literature, shop drawing, sample, tests, certifications, 
warranty, etc. (Consecutively number) 

4. Name and contact information of subcontractor/ supplier. 

5. Description of the Work covered. 

6. Scheduled date for Architect's and Construction Manager's final release or 
approval. 

D. Contractor's Construction Schedule:  Submit two printed copies of initial schedule, one 
a reproducible print and one a blue- or black-line print, large enough to show entire 
schedule for entire construction period.  Bar graph format with milestone dates reflected 
as well as projected, updated and actual time periods. 

1. Submit an electronic copy of schedule, and labeled to comply with requirements 
for submittals.  Include type of schedule Initial or Updated and date on label. 

E. CPM Reports:  Concurrent with CPM schedule, submit three printed copies of each of 
the following computer-generated reports.  Format for each activity in reports shall 
contain activity number, activity description, original duration, remaining duration, 
early start date, early finish date, late start date, late finish date, and total float. 

1. Activity Report:  List of all activities sorted by activity number and then early start 
date, or actual start date if known. 

2. Logic Report:  List of preceding and succeeding activities for all activities, sorted 
in ascending order by activity number and then early start date, or actual start date 
if known. 

3. Total Float Report:  List of all activities sorted in ascending order of total float. 

4. Earnings Report:  Compilation of Contractor's total earnings from commencement 
of the Work until most recent Application for Payment. 

5. Milestones 

F. Waste Management Plan: Within fourteen (14) days after receipt of Notice to Proceed, 
or prior to waste removal, whichever occurs sooner, the Waste Contractor shall submit 
three copies of a Waste Management Plan per Section 01813, Construction Waste 
Management and Disposal. 
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G. Construction Photographs:  Submit two prints of each photographic view within seven 
days of taking photographs. 

1. Format:  8-by-10-inch in clear plastic sleeves that are punched for standard 3-ring 
binder. 

2. Identification:  On back of each print, provide an applied label or rubber stamped 
impression with the following information: 

a. Name of Project. 
b. Name and address of photographer. 
c. Name of Architect. 
d. Name of Contractor. 
e. Date photograph was taken. 
f. Description of vantage point, indicating location, direction (by compass 

point), and elevation or story of construction. 
 

3. Reproducibles:  Submit an electronic version of photographs with each submittal 
of prints as a Project Record Document.  Identify date photographs were taken. 

H. Daily Construction Reports:  Submit three copies at weekly intervals. 

I. Material Location Reports:  (Format attached) Submit three updated copies at monthly 
intervals. 

J. Two-Week Look Ahead Schedule:  (Format attached) Submit three copies at bi-weekly 
Progress Meetings. 

K. Field Condition Reports:  Submit three copies at time of discovery of differing 
conditions. 

L. Special Reports:  Submit three copies at time of unusual event. 

1.6 QUALITY ASSURANCE 

A. Scheduling Consultant Qualifications:  An experienced specialist in CPM scheduling 
and reporting, with capability of producing CPM reports and diagrams with 48 hours of 
Architect’s, Construction Manager’s or Owner’s request. 

B. Prescheduling Conference:  Conduct conference at Project site to comply with Project 
Management and Coordination requirements.  Review methods and procedures related 
to the Preliminary Construction Schedule and Contractor's Construction Schedule, 
including, but not limited to, the following: 

1. Review software limitations and content and format for reports. 

2. Verify availability of qualified personnel needed to develop and update schedule. 

3. Discuss constraints, including phasing, work stages, area separations, interim 
milestones and partial Owner occupancy. 

4. Review delivery dates for Owner-furnished products. 
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5. Review schedule for work of Owner's separate contracts. 

6. Review time required for review of submittals and resubmittals. 

7. Review requirements for tests and inspections by independent testing and 
inspecting agencies. 

8. Review time required for completion and startup procedures. 

9. Review time required for Commissioning services. 

10. Review and finalize list of construction activities to be included in schedule. 

11. Review submittal requirements and procedures. 

12. Review procedures for updating schedule. 

1.7 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of 
construction activities and with scheduling and reporting of separate contractors. 

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of 
subcontracts, Submittals Schedule, progress reports, payment requests, and other 
required schedules and reports. 

1. Secure time commitments for performing critical elements of the Work from 
parties involved. 

2. Coordinate each construction activity in the network with other activities and 
schedule them in proper sequence. 

PART 2 PRODUCTS 

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Procedures:  Comply with procedures contained in AGC's "Construction Planning & 
Scheduling." 

B. Time Frame:  Extend schedule from date established for commencement of the Work to 
date of Final Completion. 

1. Contract completion date shall not be changed by submission of a schedule that 
shows an early completion date, unless specifically authorized by Change Order. 

C. Activities:  Treat each story or separate area as a separate numbered activity for each 
principal element of the Work.  Comply with the following: 

1. Activity Duration:  Define activities so no activity is longer than 10 days, unless 
specifically allowed by Architect. 
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2. Procurement Activities:  Include procurement process activities for long lead items 
and major items, requiring a cycle of more than 60 days, as separate activities in 
schedule.  Procurement cycle activities include, but are not limited to, submittals, 
approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in 
Division 1 Section "Submittals" in schedule.  Coordinate submittal review times in 
Contractor's Construction Schedule with Submittals Schedule. 

4. Startup and Testing Time:  Include not less than 10 days for startup and testing. 

5. Substantial Completion:  Indicate completion in advance of date established for 
Substantial Completion, and allow time for Architect’s and Construction 
Manager’s administrative procedures necessary for certification of Substantial 
Completion. 

D. Constraints:  Include constraints and work restrictions indicated in the Contract 
Documents and as follows in schedule, and show how the sequence of the Work is 
affected. 

1. Phasing:  Arrange list of activities on schedule by phase. 

2. Work by Owner/ Owner’s vendors:  Include a separate activity for each portion of 
the Work performed by the Owner or the Owner’s vendors. 

3. Owner-Furnished Products:  Include a separate activity for each product.  Include 
earliest possible delivery dates. 

4. Work Restrictions:  Show the effect of the following items on the schedule: 

a. Coordination with existing improvements. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use of premises restrictions. 
f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 

 
5. Work Stages:  Indicate important stages of construction for each major portion of 

the Work, including, but not limited to, the following: 

a. Subcontract awards. 
b. Submittals. 
c. Purchases. 
d. Mockups. 
e. Fabrication. 
f. Sample testing. 
g. Deliveries. 
h. Installation. 
i. Tests and inspections. 
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j. Adjusting. 
k. Curing. 
l. Startup and placement into final use and operation. 

 
6. Area Separations:  Identify each major area of construction for each major portion 

of the Work.  Indicate where each construction activity within a major area must 
be sequenced or integrated with other construction activities to provide for the 
following: 

a. Structural completion. 
b. Permanent space enclosure. 
c. Substantial Completion. 

 
E. Milestones:  Include milestones indicated in the Contract Documents in schedule, 

including but not limited to, the Notice to Proceed, Substantial Completion, and Final 
Completion.  In addition, the interim milestones must be included reflecting the 
following time periods.   

F. Cost Correlation:  At the head of schedule, provide a cost correlation line, indicating 
planned and actual costs.  On the line, show dollar volume of the Work performed as of 
dates used for preparation of payment requests. 

G. Contract Modifications:  For each proposed contract modification and concurrent with 
its submission, prepare a time-impact analysis using fragnets to demonstrate the effect 
of the proposed change on the overall project schedule. 

H. Computer Software:  Prepare schedules using Primavera P6. 

2.2 PRELIMINARY CONSTRUCTION SCHEDULE 

A. Bar-Chart Schedule:  Submit preliminary horizontal bar-chart-type construction 
schedule within seven days of date established for commencement of the Work. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first 
workday of each week with a continuous vertical line.  Outline significant construction 
activities for first 60 days of construction.  Include skeleton diagram for the remainder 
of the Work and a cash requirement prediction based on indicated activities. 

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

A. General:  Prepare network diagrams using AON (activity-on-node) format. 

B. Preliminary Network Diagram:  Submit diagram within 14 days of date established for 
commencement of the Work.  Outline significant construction activities for the first 60 
days of construction.  Include skeleton diagram for the remainder of the Work and a 
cash requirement prediction based on indicated activities. 

C. CPM Schedule:  Prepare Contractor's Construction Schedule using a CPM network 
analysis diagram. 
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1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than 30 days after date established for commencement of 
the Work. 

2. Conduct educational workshops to train and inform key Project personnel, 
including subcontractors' personnel, in proper methods of providing data and using 
CPM schedule information. 

3. Establish procedures for monitoring and updating CPM schedule and for reporting 
progress.  Coordinate procedures with progress meeting and payment request 
dates. 

4. Use "one workday" as the unit of time. 

D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the 
Work.  Using the preliminary network diagram, prepare a skeleton network to identify 
probable critical paths. 

1. Activities:  Indicate the estimated time duration, sequence requirements, and 
relationship of each activity in relation to other activities.  Include estimated time 
frames for the following activities: 

a. Preparation and processing of submittals. 
b. Purchase of materials. 
c. Delivery. 
d. Fabrication. 
e. Installation. 

 
2. Processing:  Process data to produce output data or a computer-drawn, time-scaled 

network.  Revise data, reorganize activity sequences, and reproduce as often as 
necessary to produce the CPM schedule within the limitations of the Contract 
Time. 

3. Format:  Mark the critical path.  Locate the critical path near center of network; 
locate paths with most float near the edges. 

a. Sub-networks on separate sheets are permissible for activities clearly off the 
critical path. 

 
E. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early 

start-total float" sort.  Identify critical activities.  Prepare tabulated reports showing the 
following: 

1. Contractor or subcontractor and the Work or activity. 

2. Description of activity. 

3. Principal events of activity. 

4. Immediate preceding and succeeding activities. 
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5. Early and late start dates. 

6. Early and late finish dates. 

7. Activity duration in workdays. 

8. Total float or slack time. 

F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated 
reports showing the following: 

1. Identification of activities that have changed. 

2. Changes in early and late start dates. 

3. Changes in early and late finish dates. 

4. Changes in activity duration’s in workdays. 

5. Changes in the critical path. 

6. Changes in total float or slack time. 

7. Changes in the Contract Time. 

8. Actual dates of completion or percent complete. 

 
2.4 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 

1. List of subcontractors at Project site. 

2. List of separate contractors at Project site. 

3. Approximate count of personnel at Project site. 

4. High and low temperatures and general weather conditions. 

5. Accidents. 

6. Meetings and significant decisions. 

7. Unusual events (refer to special reports). 

8. Stoppages, delays, shortages, and losses. 

9. Meter readings and similar recordings. 

10. Emergency procedures. 

11. Orders and requests of authorities having jurisdiction. 
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12. Change Orders received and implemented. 

13. Construction Change Directives received. 

14. Services connected and disconnected. 

15. Equipment or system tests and startups. 

16. Partial Completions and occupancies. 

17. Substantial Completions authorized. 

B. Material Location Reports:  At monthly intervals, prepare a comprehensive list of 
materials delivered to and stored at Project site.  List shall be cumulative, showing 
materials previously reported plus items recently delivered.  Include with list a 
statement of progress on and delivery dates for materials or items of equipment 
fabricated or stored away from Project site. 

C. Field Condition Reports:  Immediately on discovery of a difference between field 
conditions and the Contract Documents, prepare a detailed report.  Submit with a 
request for information.  Include a detailed description of the differing conditions, 
together with recommendations for changing the Contract Documents. 

2.5 SPECIAL REPORTS 

A. General:  Submit special reports directly to Owner within one day of an occurrence.  
Distribute copies of report to parties affected by the occurrence. 

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs 
at Project site, whether or not related directly to the Work, prepare and submit a special 
report.  List chain of events, persons participating, response by Contractor's personnel, 
evaluation of results or effects, and similar pertinent information.  Advise Owner in 
advance when these events are known or predictable. 

PART 3 EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to 
reflect actual construction progress and activities.  Issue schedule one week before each 
regularly scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions 
have been recognized or made.  Issue updated schedule concurrently with the 
report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, but 
not limited to, changes in logic, duration’s, actual starts and finishes, and activity 
duration’s. 

3. As the Work progresses, indicate Actual Completion percentage for each activity. 
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B. Distribution:  Distribute copies of approved schedule to Architect, Owner, separate 
contractors, testing and inspecting agencies, and other parties identified by Contractor 
with a need-to-know schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 

2. When revisions are made, distribute updated schedules to the same parties and post 
in the same locations.  Delete parties from distribution when they have completed 
their assigned portion of the Work and are no longer involved in performance of 
construction activities. 

3.2 CONSTRUCTION PHOTOGRAPHS 

A. Date Stamp:  Unless otherwise indicated, date and time stamp each photograph as it is 
being taken so stamp is integral to photograph. 

B. Preconstruction Photographs:  Before starting construction, take (24) twenty-four color 
photographs of Project site and surrounding properties from different vantage points, as 
directed by Architect.  Show existing conditions adjacent to property. 

C. Periodic Construction Photographs:  Take (12) twelve color photographs monthly, 
coinciding with cutoff date associated with each Application for Payment.  
Photographer shall select vantage points to best show status of construction and 
progress since last photographs were taken. 

1. Field Office Prints:  Retain one set of prints of periodic photographs in field office 
at Project site, available at all times for reference.  Identify photographs the same 
as for those submitted to Architect. 

D. Final Completion Construction Photographs:  Take eight color photographs after date of 
Substantial Completion for submission as Project Record Documents.  Architect may 
direct photographer for desired vantage points. 

END OF SECTION
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                                               SECTION 01322  

PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for the following: 

1. Pre-construction photographs. 
2. Pre-construction videotapes. 

1.3 SUBMITTALS 

A. Qualification Data:  For photographer. 

B. Key Plan:  Submit key plan of Project site and building with notation of vantage points marked 
for location and direction of each photograph.  Include same label information as corresponding 
set of photographs. 

C. Construction Photographs:  Submit two prints of each photographic view within seven days of 
taking photographs. 

1. Format:  8-by-10-inch smooth-surface matte prints on single-weight commercial-grade 
photographic paper, enclosed back to back in clear plastic sleeves that are punched for 
standard 3-ring binder. 

2. Identification:  On back of each print, provide an applied label or rubber-stamped 
impression with the following information: 

a. Name of Project. 
b. Name and address of photographer. 
c. Name of Design Professional. 
d. Name of Contractor. 
e. Date photograph was taken if not date stamped by camera. 
f. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction. 
g. Unique sequential identifier. 

D. Videotapes:  Submit two copies of each videotape with protective sleeve or case within seven  
days of recording.  Remove safety tab to prevent accidental re-recording. 
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1. Identification:  On each copy, provide an applied label with the following information: 

a. Name of Project. 
b. Name and address of photographer. 
c. Name of Design Professional. 
d. Name of Contractor. 
e. Date videotape was recorded. 
f. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction. 
g. Weather conditions at time of recording. 

1.4 QUALITY ASSURANCE 

A. Photographer Qualifications:  An individual who has been regularly engaged as a professional 
photographer of construction projects for not less than three years. 

1.5 COORDINATION 

A. Auxiliary Services:  Cooperate with photographer and provide auxiliary services requested, 
including access to Project site and use of temporary facilities, including temporary lighting 
required to produce clear, well-lit photographs without obscuring shadows. 

1.6 USAGE RIGHTS 

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation. 

PART 2 - EXECUTION 

2.1 CONSTRUCTION PHOTOGRAPHS 

A. Photographer:  Engage a qualified commercial photographer to take construction photographs. 

B. General:  Take photographs using the maximum range of depth of field, and that are in focus, to 
clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted. 

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location. 

C. Film Images: 

1. Date Stamp:  Unless otherwise indicated, date and time stamp each photograph as it is 
being taken so stamp is integral to photograph. 

2. Field Office Prints:  Retain one set of prints of progress photographs in the field office at 
Project site, available at all times for reference.  Identify photographs same as for those 
submitted to Design Professional. 
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D. Pre-Construction Photographs:  Before starting construction, take color photographs of Project 
site and surrounding properties, from different vantage points, as directed by Design 
Professional. 

2.2 CONSTRUCTION VIDEOTAPES 

A. Videotape Photographer:  Engage a qualified commercial videographer to record construction 
videotapes. 

B. Recording:  Mount camera on tripod before starting recording, unless otherwise necessary to 
show area of construction.  Display continuous running time and date.  At start of each 
videotape, record weather conditions from local newspaper or television and the actual 
temperature reading at Project site. 

C. Preconstruction Videotape:  Before starting construction, record videotape of Project site and 
surrounding properties from different vantage points, as directed by Design Professional.  

END OF SECTION 01322 
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SECTION 01400 
 

QUALITY REQUIREMENTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Quality assurance submittals. 

B. Mock-ups. 

C. Control of installation. 

D. Tolerances. 

E. Manufacturers' field services. 

1.02 SUBMITTALS 

A. Testing Agency Qualifications: 
1. Prior to start of Work, submit agency name, address, and telephone number, and names 

of full time registered Engineer and responsible officer. 

B. Design Data:  Submit for design professionals’ knowledge for the limited purpose of 
assessing conformance with information given and the design concept expressed in the 
contract documents, or for design professionals information. 

C. Test Reports:  After each test/inspection promptly submit two copies of report to design 
professional and to . 
1. Include: 

a. Date issued. 
b. Project title and number. 
c. Name of inspector. 
d. Date and time of sampling or inspection. 
e. Identification of product and specifications section. 
f. Location in the Project. 
g. Type of test/inspection. 
h. Date of test/inspection. 
i. Results of test/inspection. 
j. Conformance with Contract Documents. 
k. When requested by design professional, provide interpretation of results. 

2. Test report submittals are for design professionals knowledge for the limited purpose of 
assessing conformance with information given and the design concept expressed in the 
contract documents, or for Owners information. 

D. Certificates:  When specified in individual specification sections, submit certification by the 
manufacturer and  or installation/application subcontractor to design professional, in 
quantities specified for Product Data. 
1. Indicate material or product conforms to or exceeds specified requirements.  Submit 

supporting reference data, affidavits, and certifications as appropriate. 
2. Certificates may be recent or previous test results on material or product, but must be 
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acceptable to design professional. 

E. Manufacturer's Instructions:  When specified in individual specification sections, submit 
printed instructions for delivery, storage, assembly, installation, start-up, adjusting, and 
finishing, for  design professionals information.  Indicate special procedures, perimeter 
conditions requiring special attention, and special environmental criteria required for 
application or installation. 

F. Manufacturer's Field Reports:  Submit reports for design professionals  benefit or for Owner. 
1. Submit report in duplicate within 30 days of observation. 
2. Submit for information for the limited purpose of assessing conformance with 

information given and the design concept expressed in the contract documents. 

G. Erection Drawings:  Submit drawings 
1. Submit for information for the limited purpose of assessing conformance with 

information given and the design concept expressed in the contract documents. 
2. Data indicating inappropriate or unacceptable Work may be subject to action by CM 

and KGD or MCPWE / MCRC. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, 
and workmanship, to produce Work of specified quality. 

B. Comply with manufacturers' instructions, including each step in sequence. 

C. Should manufacturers' instructions conflict with Contract Documents, request clarification 
from design professional before proceeding. 

D. Comply with specified standards as minimum quality for the Work except where more 
stringent tolerances, codes, or specified requirements indicate higher standards or more 
precise workmanship. 

E. Have Work performed by persons qualified to produce required and specified quality. 

F. Verify that field measurements are as indicated on shop drawings or as instructed by the 
manufacturer. 

G. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, physical distortion, and disfigurement. 

H. Should job conditions conflict with construction documents, notify design professional to 
resolve condition.  Proceeding with construction that is not indicated in the documents may 
result in removal of work. 

3.02 MOCK-UPS 

A. Tests will be performed under provisions identified in this section and identified in the 
respective product specification sections. 

B. Assemble and erect specified items with specified attachment and anchorage devices, 
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flashings, seals, and finishes. 

C. Accepted mock-ups shall be a comparison standard for the remaining Work. 

D. Where mock-up has been accepted by design professional and is specified in product 
specification sections to be removed, remove mock-up and clear area when directed to do so. 

3.03 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable 
Work.  Do not permit tolerances to accumulate. 

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with 
Contract Documents, request clarification from design professional before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 

3.04 MANUFACTURERS' FIELD SERVICES 

A. When specified in individual specification sections, require material or product suppliers or 
manufacturers to provide qualified staff personnel to observe site conditions, conditions of 
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust and 
balance of equipment as applicable, and to initiate instructions when necessary. 

B. Report observations and site decisions or instructions given to applicators or installers that 
are supplemental or contrary to manufacturers' written instructions. 

3.05 DEFECT ASSESSMENT 

A. Replace Work or portions of the Work not conforming to specified requirements. 

B. If, in the opinion of design professional, it is not practical to remove and replace the Work, 
design professional will direct an appropriate remedy or adjust payment. 

END OF SECTION 
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SECTION 01500 

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services 
necessary to complete the construction facilities and temporary controls as 
shown on the drawings and specified herein, including but not limited to, the 
following: 

1. Traffic Safety Services 

2. Project Identification. 

3. Construction fence. 

4. Field office. 

5. Fire protection. 

6. Temporary Heat and Ventilation  

7. Temporary Light and Power 

8. Temporary toilets 

9. Temporary Water Service 

10. Security 

11. Water and snow control. 

12. Environmental controls 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Arrange for and provide temporary facilities and controls as specified herein and 
as required for the proper and expeditious prosecution of the work.  Pay all 
costs, except as otherwise specified, until final acceptance of the work unless the 
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Owner makes arrangements for the use of completed portions of the work after 
substantial completion. 

B. Make all temporary connections to utilities and services in locations acceptable 
to the local authorities having jurisdiction thereof; furnish all necessary labor 
and materials, and make all installations in a manner subject to the acceptance of 
such authorities; maintain such connections; remove the temporary installation 
and connections when no longer required; restore the services and sources of 
supply to proper operating condition. 

C. Unless otherwise noted, pay all costs for temporary electrical power, temporary 
water, and temporary heating; provide metering as necessary. 

2.2 PROJECT IDENTIFICATION 

A. No signs or advertisements will be allowed to be displayed on the premises 
without the approval of the Architect. 

B. One construction sign on the site shall be provided by the Contractor and shall 
be subject to the review of the Architect and the approval of the Owner.  Text 
and lettering shall be provided for at a later date. 

C. Erect the construction sign on the site where directed by the Architect 
approximately 4 ft. x 8 ft. in size, of 3/4 in. plywood with suitable frame, 
moldings, and supports.  Use Douglas Fir Overlaid Plywood, Grade B-B high 
density, exterior, good two sides, complying with PS-1.  The sign shall be 
primed and given two coats of approved white paint.  Lettering shall be black of 
a type, size, and lay-out as directed by the Owner.  Sign shall contain the name 
of the building and the Owner. 

2.3 PERMANENT AND TEMPORARY CONSTRUCTION FENCE 

A. Provide and maintain an 8-foot high, portable self-standing chain link fence 
panels with peg stabilizer brackets post-driven chain link fence with top, middle 
and bottom rail to enclose the area at the job site and to guard and close 
effectively the designated area.  Provide 12’ wide gates with 6” posts at 
locations of existing and proposed site ingress/ egress and where required for 
access to the enclosed area.  Gates shall be cross-braced, hung on heavy strap 
hinges, and shall have hasps and padlocks. 

1. The temporary construction fence shall be modified as necessary during 
construction. 

2.4 TEMPORARY FIELD OFFICES 

A. Provide and maintain a 700 sq. ft. (minimum) field office at the job site.  At a 
minimum the office shall contain a separate office for the use of the design 
professional, Superintendent office and a Conference Room.  Provide table, 
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chairs and file cabinets as required as well as Copy/ Facsimile/ Scanning 
equipment. 

B. Provide air conditioning and heating.   

C. Provide (3) three telephone lines, internet service, and (3) three individual e-
mail addresses.   

D. Field office shall not be utilized for storage.  

E. Temporary office shall be removed when no longer required. 

F. Provide a computer, internet access, telephone and scanning and printing 
capabilities for the design professional. 

2.5 FIRE PROTECTION 

A. Provide and maintain adequate fire protection, ready for instant use, distributed 
around the project. 

B. Make arrangements for periodical inspection by local fire protection authorities 
and insurance underwriters inspections.  Cooperate with said authorities and 
promptly carry out their recommendations. 

C. Open fire will not be permitted within the building enclosure or on the project 
site. 

2.6 TEMPORARY HEAT AND VENTILATION 

A. Provide temporary heat as required during construction to protect the work from 
freezing or frost damage, and as necessary to ensure suitable working conditions 
for the construction operations of all trades. 

B. Temporary heating shall be by smokeless portable unit heaters of type listed by 
Underwriter's Laboratories, Factory Mutual, and the Fire Marshall.  Pay for fuel, 
maintenance, and attendants required in connection with the portable unit 
heaters.  Interior or exterior surfaces damaged by the use of these space heaters 
shall be replaced by new materials or be refinished. 

C. Upon conclusion of the temporary heating period, remove all temporary piping, 
temporary heating units, or other equipment and pay all costs in connection with 
repairing any damage caused by the installation or removal of temporary heating 
equipment.  Thoroughly clean and recondition those parts of permanent heating 
and air circulation systems used for temporary service. 

2.7 TEMPORARY LIGHT AND POWER 

A. Make all arrangements with the local electric company for temporary electrical 
service to the construction site; provide all equipment necessary for temporary 
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power and lighting; and pay all charges for this equipment, the installation 
thereof, and for current used.  The electrical service shall be of 120v and 240v 
for single phase loads up to 30 amps for all construction tools and equipment 
without overloading the temporary facilities and shall be made available for 
power, lighting, and construction operations of all trades. 

B. In addition to the electrical service, provide power distribution as required 
throughout structure.  The terminations of power distribution shall be at 
convenient locations in the building.  Terminations shall be provided for each 
voltage supply complete with circuit breakers, disconnect switches, and other 
electrical devices as required to protect the power supply system. 

1. Provide double duplex outlets at not more than 100' o.c. both directions 
throughout this building. 

C. A temporary lighting system shall be furnished, installed, and maintained as 
required to satisfy minimum requirements of safety and security.  The temporary 
lighting system shall afford general illumination in all building areas and shall 
supply not less than 150 watt lamps on 30' centers both directions of floor area 
for illumination in the areas of the building where work is being performed. 

D. Provide temporary site lighting, as required, to maintain .5fc minimum 
throughout all phases of work. 

E. All temporary equipment and wiring for power and lighting shall be in 
accordance with the applicable provisions of the governing codes.  All 
temporary wiring shall be maintained in a safe manner and used so as not to 
constitute a hazard to persons or property. 

F. When the permanent electrical power and lighting systems are in operating 
condition, they may be used for temporary power and lighting for construction 
purposes, provided that the Contractor assumes full responsibility for the entire 
power and lighting system, and pays costs for power, operations, maintenance, 
and restoration of the system. 

2.8 TEMPORARY TOILETS 

A. Provide and maintain in a sanitary condition enclosed weathertight toilets for the 
use of all construction personnel at a location within the contract limits.  Upon 
completion of the work, toilets shall be removed. 

2.9 TEMPORARY WATER SERVICE 

A. Provide all water necessary for construction purposes.  Make all temporary 
connections to existing mains; provide temporary meter; and make arrangements 
to pay for the temporary water service including cost of installation, 
maintenance thereof, and water used. 
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B. When the permanent water supply and distribution system has been installed, it 
may be used as a source of water for construction purposes, provided that the 
Contractor assumes full responsibility for the entire water distribution system, 
and pays costs for operation, maintenance, and restoration of the system 
including the cost of water used. 

C. At the completion of the construction work or at such time after the Contractor 
makes use of the permanent water installation, all temporary water service 
equipment and piping shall be removed, and all worn or damaged parts of the 
permanent system shall be replaced and equipment placed in first class condition 
equal to new. 

2.10 SECURITY 

A. Provide all temporary enclosures required for protecting the project from the 
exterior, for providing passageways, for the protection of openings both exterior 
and interior, and any other location where temporary enclosures and protection 
may be required. 

B. Take adequate precautions against fire; keep flammable material at an absolute 
minimum; and ensure that such material is properly handled and stored.  Except 
as otherwise provided herein, do not permit fires to be built or open salamanders 
to be used in any part of the work. 

2.11 WATER AND SNOW CONTROL 

A. From the commencement to the construction of the completion of the work, 
keep all parts of the site and the project free from accumulation of water, and 
supply, maintain, and operate all necessary pumping and bailing equipment. 

B. Remove snow and ice as necessary for the protection and prosecution of the 
work, and protect the work against weather damage. 

C. The Contractor shall take over responsibility for site drainage upon entering the 
premises and shall maintain such drainage until completion of the work so as not 
to adversely affect the adjacent areas. 

2.12 ENVIRONMENTAL CONTROLS 

A. The Contractor shall comply with all applicable Federal, State and local laws, 
regulations, ordinances, codes and standards concerning environment control.  
Particular attention shall be given, without limitations, to: 

1. Minimization of dust, containment of chemical vapors, control of engine 
exhaust gases, and control of smoke from temporary heaters. 
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2. Reduction of water pollution by control of sanitary facilities, proper storage 
of fuels and other potential contaminants, and prevention of siltation from 
land erosion. 

3. Minimization of noise levels. 

4. Proper and legal disposal, off site unless otherwise provided, of waste and 
spoil resulting from construction activities. 

PART 3 EXECUTION 

3.1 REMOVAL 

A. Maintain all temporary facilities and controls as long as needed for the safe and 
proper completion of the work.  Remove all such temporary facilities and 
controls as rapidly as progress of the work will permit or as directed by the 
Architect. 

END OF SECTION 
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SECTION 01700 

EXECUTION REQUIREMENTS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. This Section includes general procedural requirements governing execution of the Work 
including, but not limited to, the following: 

1. Construction layout. 

2. Field engineering and surveying. 

3. General installation of products. 

4. Progress cleaning. 

5. Starting and adjusting. 

6. Protection of installed construction. 

7. Correction of the Work. 

1.3 RELATED SECTIONS  

A. Closeout procedures – Section 01770. 

1.4 SUBMITTALS 

A. Certificates:  Submit certificate signed by land surveyor certifying that location and 
elevation of improvements comply with requirements. 

B. Certified Surveys:  Submit two copies signed by land surveyor. 

C. Final Property Survey:  Submit 10 copies showing the Work performed and record 
survey data. 

1.5 QUALITY ASSURANCE 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
land-surveying services of the kind indicated. 
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PART 2 PRODUCTS 

(Not Applicable) 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of site improvements, utilities, and 
other construction indicated as existing are not guaranteed.  Before beginning work, 
investigate and verify construction affecting the Work. 

B. Existing Utilities:  Before beginning site work, investigate and verify the existence and 
location of underground utilities and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection 
of sanitary sewer, storm sewer, and water-service piping; and underground 
electrical services; refer to Section 02100 for further requirements. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 

C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or 
Applicator present where indicated, for compliance with requirements for installation 
tolerances and other conditions affecting performance.  Record observations. 

1. Written Report:  Where a written report listing conditions detrimental to 
performance of the Work is required by other Sections, include the following: 

a. Description of the Work. 
b. List of detrimental conditions, including substrates. 
c. List of unacceptable installation tolerances. 
d. Recommended corrections. 

 
2. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 

3. Examine roughing-in for mechanical and electrical systems to verify actual 
locations of connections before equipment and fixture installation. 

4. Examine walls, floors, and roofs for suitable conditions where products and 
systems are to be installed. 

5. Proceed with installation only after unsatisfactory conditions have been corrected.  
Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility that is necessary to 
adjust, move, or relocate existing utility structures, utility poles, lines, services, or other 
utility appurtenances located in or affected by construction.  Coordinate with authorities 
having jurisdiction. 
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B. Field Measurements:  Take field measurements as required to fit the Work properly.  
Recheck measurements before installing each product.  Where portions of the Work are 
indicated to fit to other construction, verify dimensions of other construction by field 
measurements before fabrication.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents, submit a request for information to 
Architect.  Include a detailed description of problem encountered, together with 
recommendations for changing the Contract Documents. 

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown 
on Drawings, in relation to the property survey and existing benchmarks.  If 
discrepancies are discovered, notify Architect promptly. 

B. General:  Engage a land surveyor to lay out the Work using accepted surveying 
practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project. 

2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 
required dimensions. 

3. Inform installers of lines and levels to which they must comply. 

4. Check the location, level and plumb, of every major element as the Work 
progresses. 

5. Notify Architect when deviations from required lines and levels exceed allowable 
tolerances. 

6. Close site surveys with an error of closure equal to or less than the standard 
established by authorities having jurisdiction. 

C. Site Improvements:  Locate and lay out site improvements, including pavements, 
grading, fill and topsoil placement, utility slopes, and invert elevations. 

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, 
building foundations, column grids, and floor levels, including those required for 
mechanical and electrical work.  Transfer survey markings and elevations for use with 
control lines and levels.  Level foundations and piers from two or more locations. 



Belmar Pavilions 01700-4 Execution Requirements 
 
 

3.4 FIELD ENGINEERING 

A. Reference Points:  Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work.  Preserve and protect permanent 
benchmarks and control points during construction operations. 

1. Do not change or relocate existing benchmarks or control points without prior 
written approval of Architect.  Report lost or destroyed permanent benchmarks or 
control points promptly.  Report the need to relocate permanent benchmarks or 
control points to Architect before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  
Base replacements on the original survey control points. 

B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on 
Project site, referenced to data established by survey control points.  Comply with 
authorities having jurisdiction for type and size of benchmark. 

1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents. 

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed.  Restore marked 
construction to its original condition. 

C. Final Property Survey:  Prepare a final property survey showing significant features 
(real property) for Project.  Include on the survey a certification, signed by land 
surveyor, that principal metes, bounds, lines, and levels of Project are accurately 
positioned as shown on the survey. 

1. Show boundary lines, monuments, streets, site improvements and utilities, existing 
improvements and significant vegetation, adjoining properties, acreage, grade 
contours, and the distance and bearing from a site corner to a legal point. 

2. Recording:  At Substantial Completion, have the final property survey recorded by 
or with authorities having jurisdiction as the official "property survey." 

3.5 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct 
alignment and elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 

2. Where space is limited, install components to maximize space available for 
maintenance and ease of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 

4. Maintain minimum headroom clearance of 8 feet in spaces without a suspended 
ceiling. 
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B. Comply with manufacturer's written instructions and recommendations for installing 
products in applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible 
results.  Maintain conditions required for product performance until Substantial 
Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each 
component securely in place, accurately located and aligned with other portions of the 
Work. 

1. Mounting Heights:  Where mounting heights are not indicated, mount components 
at heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 

G. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 
indicated, arrange joints for the best visual effect.  Fit exposed connections together to 
form hairline joints. 

H. Hazardous Materials:  Use products, cleaners, and installation materials that are not 
considered hazardous. 

3.6 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate 
progress cleaning for joint-use areas where more than one installer has worked.  
Enforce requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste 
materials and debris. 

2. Do not hold materials more than 7 days during normal weather or 3 days if the 
temperature is expected to rise above 80 deg. F. 

3. Containerize hazardous and unsanitary waste materials separately from other 
waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness 
necessary for proper execution of the Work. 

1. Remove liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or vacuum 
the entire work area, as appropriate. 
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D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to 
written instructions of manufacturer or fabricator of product installed, using only 
cleaning materials specifically recommended.  If specific cleaning materials are not 
recommended, use cleaning materials that are not hazardous to health or property and 
that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces:  Clean exposed surfaces and protect as necessary to ensure freedom 
from damage and deterioration at time of Substantial Completion. 

G. Cutting and Patching:  Clean areas and spaces where cutting and patching are 
performed.  Completely remove paint, mortar, oils, putty, and similar materials. 

1. Thoroughly clean piping, conduit, and similar features before applying paint or 
other finishing materials.  Restore damaged pipe covering to its original condition. 

H. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  
Washing waste materials down sewers or into waterways will not be permitted. 

I. During handling and installation, clean and protect construction in progress and 
adjoining materials already in place.  Apply protective covering where required to 
ensure protection from damage or deterioration at Substantial Completion. 

J. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects. 

K. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.7 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.8 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.  Restore damaged substrates and 
finishes.  Comply with requirements in Division 1 Section "Cutting and Patching." 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, 
touching up with matching materials, and properly adjusting operating equipment. 

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be 
repaired without visible evidence of repair. 
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D. Repair components that do not operate properly.  Remove and replace operating 
components that cannot be repaired. 

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 
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SECTION 01770 

CONTRACT CLOSE-OUT 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES  

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the contract close-out, including but not limited to, the following: 

1. Punch list. 

2. Keys and maintenance kits. 

3. Warranties and guarantees. 

4. Project record documents. 

5. Certificate of Occupancy. 

6. Equipment system demonstration. 

7. Final cleaning. 

1.3 RELATED WORK 

A. Submittals – Section 01300. 

B. General Commissioning – Section 01810 

1.4 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of 
Substantial Completion, complete the following.  List items below that are incomplete 
in request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of 
items on the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 

3. Submit specific warranties, workmanship bonds, maintenance service agreements, 
final certifications, and similar documents. 

4. Obtain and submit releases permitting Owner unrestricted use of the Work and 
access to services and utilities.  Include occupancy permits, operating certificates, 
and similar releases. 
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5. Prepare and submit Project Record Documents, operation and maintenance 
manuals, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location designated 
by Owner.  Label with manufacturer's name and model number where applicable. 

7. Make final changeover of permanent locks and deliver keys to Owner.  Advise 
Owner's personnel of changeover in security provisions. 

8. Complete startup testing of systems. 

9. Submit test/adjust/balance records. 

10. Terminate and remove temporary facilities from Project site, along with 
construction tools, and similar elements. 

11. Advise Owner of changeover in heat and other utilities. 

12. Submit changeover information related to Owner's occupancy, use, operation, and 
maintenance. 

13. Complete final cleaning requirements, including touchup painting. 

14. Touch up and otherwise repair and restore marred exposed finishes to eliminate 
visual defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements.  Architect will prepare the Certificate of Substantial 
Completion after inspection or will notify Contractor of items, either on Contractor's list 
or additional items identified by Architect, that must be completed or corrected before 
certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for Final 
Completion. 

1.5 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of 
Final Completion, complete the following: 

1. Submit a final Application for Payment. 

2. Submit certified copy of Architect's Substantial Completion inspection list of items 
to be completed or corrected (punch list), endorsed and dated by Architect.  The 
certified copy of the list shall state that each item has been completed or otherwise 
resolved for acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements. 
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4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems.  Submit demonstration and training videotapes. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will notify Contractor of construction that must be completed 
or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 

1.6 PUNCH LIST 

A. Contractor 

1. Submit written declaration to Architect that project is substantially complete. 

2. Submit list of items to be completed and corrected (punch list). 

B. Owner, Architect and Contractor will make preliminary inspection after receipt of 
Contractor's declaration and punch list. 

C. Should Owner and Architect consider that work is substantially complete: 

1. Architect will add to the punch list items to be completed or corrected, in addition 
to those items listed by the Contractor, as determined by the inspection. 

2. Architect will prepare and issue a Certificate of Substantial Completion, 
containing: 

3. Date of substantial completion. 

4. Punch list of items to be completed or corrected. 

5. The time within which Contractor shall complete or correct work of listed items. 

6. Date or time Owner will assume possession of work or designated portion thereof. 

D. Contractor:  Complete work listed for completion or correction, within designated time. 

1.7 FINAL INSPECTION 

A. Contractor shall submit written declaration to Owner and Architect that: 

1. All aspects of Contract Documents have been complied with. 

2. All items on substantial completion punch list have been completed. 

3. All tools, construction equipment, and surplus materials have been removed from 
site. 

B. The Owner, Architect and Contractor will make final inspection to ensure completion of 
all contract requirements. 
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C. When the Architect considers that work is finally complete in accordance with Contract 
Document requirements, the Architect will process close-out documents prior to 
issuance of final Certificate of Payment. 

1.8 PROJECT RECORD DOCUMENTS 

A. As the work progresses, keep a complete and accurate record of changes or deviations 
from the Contract Documents and the shop drawings, indicating the work as actually 
installed. 

1. Changes shall be neatly and correctly shown on the respective portions of the 
affected document, using black line prints of the drawings affected, or the 
specifications, with appropriate supplementary notes. 

2. The records above shall be arranged in order, in accordance with the various 
sections of the Specifications, and properly indexed. 

3. This record set of drawings, shop drawings, and specifications shall be kept at the 
job site for inspection by the Architect and Owner. 

4. Provide log of all change orders in accordance with AIA Documentation. 

B. At the completion of the work, certify that each of the revised prints of the drawings 
and Specifications is complete and accurate. 

C. Prior to application for final payment, and as a condition to its approval by the 
Architect and Owner, deliver minimum 3 copies of the record drawings and 
specifications, arranged in proper order, indexed, and certified as herein before 
specified to the Architect.  Provide suitable transfer cases and deliver the records 
therein, indexed and marked for each division of the Work. 

D. No review or receipt of such records by the Architect or Owner shall be a waiver of any 
deviation from the Contract Documents or the shop drawings, or in any way relieve the 
Contractor from his responsibility to perform the work in accordance with the Contract 
Documents and the shop drawings to the extent that they are in accordance with the 
Contract Documents. 

1.9 GUARANTEES AND WARRANTIES 

A. In addition to the Contractor's warranties and guarantees, Contractor shall submit 
manufacturer's guarantees, warrantees, service or maintenance and similar contracts, 
where required by the Contract Documents, with direct obligations running from the 
manufacturer to the Owner.  Such guarantees or warranties, as applicable, shall be 
subject to the approval of the Owner. 

B. Guarantees, service policies and warranties for individual pieces of equipment or 
portions of the work shall also date from final acceptance by the Architect, except that 
where the Owner requests and obtains temporary use of such facilities prior to final 
acceptance, the earlier date shall apply. 

C. Certain guarantees longer than two year's duration are required under various sections 
of these specifications.  At the completion of the work all such guarantees covering 
material, workmanship, maintenance, etc., as specified, shall be procured by the 
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Contractor, who shall forward them in duplicate to the Architect together with a letter 
addressed to the Owner giving a summary of guarantees attached, stating: 

1. Character of Work. 

2. Name of Contractor. 

3. Period of Guaranty. 

4. Condition of Guarantee. 

D. The guarantees shall cover any and all work done under this contract, either by the 
Contractor or Subcontractors.  All guarantees shall bear the endorsement of Contractor 
in writing. 

E. The correction of such work shall include without additional charge, all additional 
expenses and damages in connection with such removal, replacement of any, or part, of 
the work which may be damaged or disturbed thereby. 

F. Form of Guarantee:  The Contractor shall use the form found at the end of this Section 
for presentation of their guarantees. 

1.10 KEYS AND MAINTENANCE KITS 

A. All keys, maintenance kits or stock, replacement parts of materials, spare construction 
material, and equipment required under the contract shall be stored in the completed 
building in specific areas as designated by the Owner. 

1.11 PROJECT CLOSE-OUT DOCUMENTATION 

A. Prior to final payment, the Contractor shall submit to the Architect the following 
documents in an original and one copy unless otherwise noted: 

1. A complete listing of all trade Subcontractors, business addresses, phone numbers 
and items supplied by such trade Subcontractor. 

2. A listing of manufacturers of major suppliers, materials, equipment and systems 
installed in the work. 

3. Payment of Debts and Claims and Consent of Surety:  Adequate evidence that he 
has paid all obligations arising out of the Construction Contract.  He shall submit 
AIA Document No. G-706, Contractor's Affidavit of Payment of Debts and 
Claims, together with AIA Document G-707, Consent of Surety, indicating written 
consent of the surety to final payment. 

4. Release of Liens:  Contractor shall also submit AIA Document G-706-A, 
Contractor's Affidavit of Release Liens, indicating that the release for waivers 
submitted are complete to the best of his knowledge, information and belief and, if 
there are any exceptions that they be so stated specifically in this form.  Contractor 
and all Subcontractors and suppliers shall in addition submit any other release 
documentation required by the Owner and indicating payment by General 
Contractor. 
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5. Maintenance Bond:  Contractor shall submit a Maintenance Bond to guaranty 
against any and all defective material and workmanship that may be discovered in 
the completed Work.  The Maintenance Bond shall be in the amount of 100% of 
the Contract Sum (as may have been adjusted by change orders), be for a term of 
one year from the date of Substantial Completion of the Work, and be delivered to 
the Owner with the Contractor’s executed Certificate of Substantial Completion. 

6. Test Data:  A copy of all test data taken. 

7. All warranties, guarantees, maintenance agreements and similar provisions of the 
contract documents. 

8. A complete punch list signed off by the General Contractor as being completed. 

9. Operating and maintenance instructions, keys, and maintenance kits. 

10. Project record documents as described herein. 

1.12 EQUIPMENT SYSTEMS DEMONSTRATION 

A. Upon completion of the work and tests, instruct the Owner's representative in the 
operation, adjustment and maintenance of systems and equipment furnished. 

B. The Owner will determine date of starting the instruction.  The respective Subcontractor 
shall provide instructions for each system installed. 

1.13 BUILDING DEPARTMENT APPROVED DRAWINGS AND CERTIFICATES 

A. All Building Department Approved Plans and Certificates which were maintained at the 
job site shall be delivered to the Owner after Building Department approval of the 
project and prior to final inspection. 

1.14 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  
Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for 
certification of Substantial Completion for entire Project or for a portion of 
Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste material, 
litter, and other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and 
other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even textured 
surface. 
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d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Restore reflective surfaces 
to their original condition. 

g. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar 
spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

shampoo if visible soil or stains remain. 
j. Clean transparent materials, including mirrors and glass in doors and 

windows.  Remove glazing compounds and other noticeable, vision-
obscuring materials.  Replace chipped or broken glass and other damaged 
transparent materials.  Polish mirrors and glass, taking care not to scratch 
surfaces. 

k. Remove labels that are not permanent. 
l. Touch up and otherwise repair and restore marred, exposed finishes and 

surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired 
or restored or that already show evidence of repair or restoration. 
1). Do not paint over "UL" and similar labels, including mechanical and 

electrical nameplates. 
m. Wipe surfaces of mechanical and electrical equipment, elevator equipment, 

and similar equipment.  Remove excess lubrication, paint and mortar 
droppings, and other foreign substances. 

n. Replace parts subject to unusual operating conditions. 
o. Clean plumbing fixtures to a sanitary condition, free of stains, including 

stains resulting from water exposure. 
p. Replace disposable air filters and clean permanent air filters.  Clean exposed 

surfaces of diffusers, registers, and grills. 
q. Clean ducts, blowers, and coils if units were operated without filters during 

construction. 
r. Clean light fixtures, lamps, globes, and reflectors to function with full 

efficiency.  Replace burned-out bulbs, and those noticeably dimmed by hours 
of use, and defective and noisy starters in fluorescent and mercury vapor 
fixtures to comply with requirements for new fixtures. 

s. Leave Project clean and ready for occupancy. 
 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection 
and rid Project of rodents, insects, and other pests.  Prepare a report. 

D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 
debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 
dangerous materials into drainage systems.  Remove waste materials from Project site 
and dispose of lawfully. 
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END OF SECTION 

 (See Form on following page) 
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____________ 
(Date) 

 

TO:  (Owner's Name) 

ATTENTION OF:   

RE:  (Work Covered in Guarantee)  ________________________________ 

NAME OF CONTRACTOR:  ______________________________________ 

ADDRESS OF CONTRACTOR:  ____________________________________ 

Gentlemen: 

The undersigned guarantees to the Owner that he will be responsible for faulty or defective 
materials, equipment and workmanship, in the above referenced work and that he will remedy 
any defects due thereto and pay for all damage to the work resulting therefrom which shall appear 
within a period of 2 year(s) from the date of which substantial completion of the entire work is 
certified by the Architect. 

(Add additional conditions of guarantee as noted in various technical sections of the 
specifications.) 

During this period upon written notice from Owner to do so, the undersigned shall proceed with 
due diligence at the undersigned's expense to replace properly any defective materials, equipment 
or perform any labor necessary to correct any defect in the work.  In case that undersigned fails, 
upon reasonable notice to remedy such defects, then the Owner may furnish such materials or 
labor as are necessary to bring the work up to the standard called for, and the undersigned agrees 
to reimburse the Owner fully and promptly. 

Witness:     Signed: *_____________________ 

Date:      Signed: *_____________________ 

 

*Signatures must be notarized. 
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SECTION 01780 

OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following: 

1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Operation manuals for systems, subsystems, and equipment. 
4. Maintenance manuals for the care and maintenance of products, materials, finishes 

systems and equipment specified in the bid documents. 

B. Related Sections include the following: 
1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for 

operation and maintenance manuals. 
2. Division 01 Section "Closeout Procedures" for submitting operation and maintenance 

manuals. 
3. Division 01 Section "Project Record Documents" for preparing Record Drawings for 

operation and maintenance manuals. 
4. Divisions 02 through 16 Sections for specific operation and maintenance manual 

requirements for the Work in those Sections. 

1.3 DEFINITIONS 

A. System:  An organized collection of parts, equipment, or subsystems united by regular 
interaction. 

B. Subsystem:  A portion of a system with characteristics similar to a system. 

1.4 SUBMITTALS 

A. Initial Submittal:  Submit (3) three draft copies of each manual at least (15) fifteen days before 
requesting inspection for Substantial Completion.  Include a complete operation and 
maintenance directory.  One copy of the draft with comments will be returned indicating 
whether general scope and content of manual are acceptable. 
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B. Final Submittal:  Submit (3) three copies of each manual in final form at least (15) fifteen days 
before final inspection.  One copy with comments will be returned within 15 business days after 
final inspection. 

1. Correct or modify each manual to comply with comments.  Submit (5) five copies of each 
corrected manual within (10) ten business days of receipt of comments. 

1.5 COORDINATION 

A. Where operation and maintenance documentation includes information on installations by more 
than one factory-authorized service representative, assemble and coordinate information 
furnished by representatives and prepare manuals. 

PART 2 - PRODUCTS 

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Organization:  Include a section in the directory for each of the following: 

1. List of documents. 
2. List of systems. 
3. List of equipment. 
4. Table of contents. 

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation 
and maintenance manuals that contain information about each system. 

C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For 
pieces of equipment not part of system, list alphabetically in separate list. 

D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance 
manual. 

E. Identification:  In the documentation directory and in each operation and maintenance manual, 
identify each system, subsystem, and piece of equipment with same designation used in the 
Contract Documents.  If no designation exists, assign a designation according to 
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building 
Systems." 

2.2 MANUALS, GENERAL 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 
system and subsystem, and a separate section for each piece of equipment not part of a system.  
Each manual shall contain the following materials, in the order listed: 

1. Title page. 
2. Table of contents. 
3. Manual contents. 
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B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name, address, and telephone number of Contractor. 
6. Name and address of Architect. 
7. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents:  List each product included in manual, identified by product name, indexed 
to the content of the volume, and cross-referenced to Specification Section number in Project 
Manual. 

1. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in each 
volume of the set. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by 
system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder. 

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 
accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on 
spine to hold label describing contents and with pockets inside covers to hold folded 
oversize sheets. 

a. If two or more binders are necessary to accommodate data of a system, organize 
data in each binder into groupings by subsystem and related components.  Cross-
reference other binders if necessary to provide essential information for proper 
operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each 
tab to indicate contents.  Include typed list of products and major components of 
equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic 
software diskettes for computerized electronic equipment. 

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch white bond paper. 
5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual.  At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations. 
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2.3 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for each of the following: 

1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency indicated below, include 
instructions and procedures for each system, subsystem, piece of equipment, and component: 

1. Fire. 
2. Flood. 
3. Gas leak. 
4. Water leak. 
5. Power failure. 
6. Water outage. 
7. System, subsystem, or equipment failure. 
8. Chemical release or spill. 

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, 
and similar codes and signals.  Include responsibilities of Owner's operating personnel for 
notification of Installer, supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures:  Include the following, as applicable: 

1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

2.4 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions. 
2. Performance and design criteria if Contractor is delegated design responsibility. 
3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

B. Descriptions:  Include the following: 
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1. Product name and model number. 
2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include the following, as applicable: 

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as 
installed. 

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for 
identification. 

2.5 PRODUCT MAINTENANCE MANUAL 

A. Content:  Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair materials and 
sources, and warranties and bonds, as described below. 

B. Source Information:  List each product included in manual, identified by product name and 
arranged to match manual's table of contents.  For each product, list name, address, and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual. 

C. Product Information:  Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following: 

1. Inspection procedures. 
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2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 
related services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance service 
contracts, and warranty and bond information, as described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in manual, 
identified by product name and arranged to match manual's table of contents.  For each product, 
list name, address, and telephone number of Installer or supplier and maintenance service agent, 
and cross-reference Specification Section number and title in Project Manual. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation 
including the following information for each component part or piece of equipment: 

1. Standard printed maintenance instructions and bulletins. 
2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly. 
3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures:  Include the following information and items that detail essential 
maintenance procedures: 

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training videotape, if available. 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies. 
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2. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance. 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and 
telephone number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that provides 
an organized reference to emergency, operation, and maintenance manuals. 

B. Emergency Manual:  Assemble a complete set of emergency information indicating procedures 
for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated. 

C. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care 
and maintenance of each product, material, and finish incorporated into the Work. 

D. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system. 

1. Engage a factory-authorized service representative to assemble and prepare information 
for each system, subsystem, and piece of equipment not part of a system. 

2. Prepare a separate manual for each system and subsystem, in the form of an instructional 
manual for use by Owner's operating personnel. 

E. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract Documents.  
Identify data applicable to the Work and delete references to information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not available and 
where the information is necessary for proper operation and maintenance of equipment or 
systems. 

F. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence and 



Belmar Pavilions 01780-8           Operation and Maintenance Data 
  

flow diagrams.  Coordinate these drawings with information contained in Record Drawings to 
ensure correct illustration of completed installation. 

1. Do not use original Project Record Documents as part of operation and maintenance 
manuals. 

2. Comply with requirements of newly prepared Record Drawings in Division 01 Section 
"Project Record Documents." 

G. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 
and maintenance documentation. 

END OF SECTION 017823 
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SECTION 02221 - STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of boardwalk as required for construction. 
2. Abandoning in place or removing below-grade construction. 
3. Disconnecting, capping or sealing, and abandoning in-place or removing site utilities. 
4. Salvaging items for reuse by Owner. 

B. Related Sections include the following: 

1. Division 01 Section "Photos" for preconstruction photographs taken before building 
demolition. 

2. Division 2 Section "Site Clearing" for site clearing and removal of above- and below-
grade site improvements not part of building demolition. 

1.3 DEFINITIONS 

A. Demolish:  Completely remove and legally dispose of off-site. 

B. Recycle:  Recovery of demolition waste for subsequent processing in preparation for reuse. 

C. Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and 
deliver to Owner ready for reuse.  Include fasteners or brackets needed for reattachment 
elsewhere. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Items of interest or value to Owner remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 SUBMITTALS 

A. Proposed Protection Measures:  Submit informational report, including drawings, that indicates 
the measures proposed for protecting individuals and property, for environmental protection, 
and for dust control.  Indicate proposed locations and construction of barriers. 

1. Adjacent Buildings:  Detail special measures proposed to protect adjacent buildings to 
remain. 

B. Schedule of Structure Demolition Activities:  Indicate the following: 

1. Detailed sequence of demolition work, with starting and ending dates for each activity. 
2. Temporary interruption of utility services. 
3. Shutoff and capping or re-routing of utility services. 

C. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start 
of demolition. 

D. Predemolition Video:  Show existing conditions of adjoining construction and site 
improvements, including finish surfaces that might be misconstrued as damage caused by 
building demolition operations.  Comply with Division 01 Section "Photos".  Submit before the 
Work begins. 

E. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility 
licensed to accept hazardous wastes. 

1.6 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning demolition.  Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards:  Comply with ANSI A10.6 and NFPA 241. 

1.7 PROJECT CONDITIONS 

A. Owner assumes no responsibility structures to be demolished. 

1. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

B. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the 
Work. 

C. On-site storage or sale of removed items or materials is not permitted. 

1.8 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting demolition operations. 
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B. Review Project Record Documents of existing construction provided by Owner.  Owner does 
not guarantee that existing conditions are same as those indicated in Project Record Documents. 

C. Inventory and record the condition of items to be removed and salvaged.  Provide photographs 
of conditions that might be misconstrued as damage caused by salvage operations.  Comply 
with Division 01 Section "Photos". 

1.9 PREPARATION 

A. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving 
structures to be demolished. 
1. Arrange to shut off indicated utilities with utility companies. 
2. Cut off pipe or conduit a minimum of 24 inches below grade.  Cap, valve, or plug and 

seal remaining portion of pipe or conduit after bypassing according to requirements of 
authorities having jurisdiction. 

B. Salvaged Items:  Comply with the following: 

1. Clean salvaged items of dirt and demolition debris. 
2. Transport items to storage area designated by Owner. 
3. Protect items from damage during transport and storage. 

1.10 PROTECTION 

A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other 
building facilities during demolition operations.  Maintain exits from existing buildings. 

B. Existing Utilities:  Maintain utility services to remain and protect from damage during 
demolition operations. 

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless 
authorized in writing by Owner and authorities having jurisdiction. 

2. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service 
is required. 

C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, 
and covered passageways, where required by authorities having jurisdiction and as indicated.  
Comply with requirements in Division 01 Section "Temporary Facilities and Controls". 

1. Protect adjacent buildings and facilities from damage due to demolition activities. 
2. Protect existing site improvements, appurtenances, and landscaping to remain. 
3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip 

line of groups of trees to remain. 
4. Provide temporary barricades and other protection required to prevent injury to people 

and damage to adjacent buildings and facilities to remain. 
5. Provide protection to ensure safe passage of people around building demolition area and 

to and from occupied portions of adjacent buildings and structures. 
6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain 

and that are exposed to building demolition operations. 
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D. Remove temporary barriers and protections where hazards no longer exist.  Where open 
excavations or other hazardous conditions remain, leave temporary barriers and protections in 
place. 

1.11 DEMOLITION, GENERAL 

A. General:  Demolish structures labeled to be removed and site improvements completely.  Use 
methods required to complete the Work within limitations of governing regulations and as 
follows: 

1. Do not use cutting torches or explosives. 

B. Engineering Surveys:  During demolition, perform surveys to detect hazards that may result 
from building demolition activities. 

C. Site Access and Temporary Controls:  Conduct structure demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction.  Provide 
alternate routes around closed or obstructed traffic ways if required by authorities having 
jurisdiction. 

2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with 
governing environmental-protection regulations.  Do not use water when it may damage 
adjacent construction or create hazardous or objectionable conditions, such as ice, 
flooding, and pollution. 

D. Explosives:  Use of explosives is not permitted. 

1.12 SITE RESTORATION 

A. Below-Grade Areas:  Rough grade below-grade areas ready for further excavation or new 
construction. 

B. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free 
from irregular surface changes.  Provide a smooth transition between adjacent existing grades 
and new grades. 

1.13 REPAIRS 

A. Promptly repair damage to adjacent buildings caused by demolition operations. 

1.14 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and legally dispose of them in an EPA-
approved landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 
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2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas. 

B. Do not burn demolished materials. 

1.15 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building 
demolition operations.  Return adjacent areas to condition existing before building demolition 
operations began. 

END OF SECTION 02221 
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SECTION 02230 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Site Clearing shall be performed in accordance with Section 201 of the New Jersey Department 
of Transportation Standard Specifications for Road and Bridge Construction, 2007 edition. 

C. Soil Erosion Control shall be performed in accordance with Section 158 of the New Jersey 
Department of Transportation Standard Specifications for Road and Bridge Construction, 2007 
edition. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Removing above- and below-grade site improvements. 
2. Disconnecting, capping or sealing, and removing site utilities. 

B. Related Sections include the following: 
1. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and site 

grading. 

1.3 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by authorities 
having jurisdiction. 

B. Utility Locator Service:  Notify utility locator service for area where Project is located before 
site clearing. 

C. Do not commence site clearing operations until temporary erosion and sedimentation control 
measures are in place. 
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PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Protect existing site improvements that will remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 UTILITIES 

A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed. 

1. Arrange with utility companies to shut off indicated utilities. 

B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Design Professional not less than two days in advance of proposed utility 
interruptions. 

C. Excavate for and remove underground utilities indicated to be removed. 

D. At the 5th Avenue site there exists 5 conduits across Ocean Avenue.  One 4” conduit is for the 
existing bathroom trailer.  Contractor shall reroute conduit and wire as required to the proposed 
surface transformer.  Another conduit is currently utilized for temporary trailers.  Contractor is 
to remove wire, meter and panels from this service and continue this conduit to the new 
building to be utilized for future telecommunications.  Two other conduits currently terminate at 
the corner of 6th and Ocean Avenue.  Contractor is to utilize 2 of them for the new electric 
service.  The other spare is to be brought into the building as a future spare for 
telecommunications. 

3.3 SITE IMPROVEMENTS 

A. Remove existing below-grade improvements as indicated and as necessary to facilitate new 
construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated or required. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length 
of existing pavement to remain before removing existing pavement.  Saw-cut faces 
vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 
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3.4 DISPOSAL 

A. Disposal:  Remove surplus soil material, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 
 

END OF SECTION 02230 
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SECTION 02240 - DEWATERING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes construction dewatering. 

B. Related Sections include the following: 
1. Division 2 Section "Earthwork" for excavating, backfilling, site grading and for 

site utilities. 
2. Division 2 Section "Excavation Support and Protection". 
3. Division 2 Section "Water Distribution" for water main and structures. 
4. Division 2 Section "Sanitary Sewerage" for sewer main and manholes. 
5. Division 3 Section "Cast-in-Place Concrete" for concrete slabs, pads and 

foundations. 

1.3 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance:  Design, furnish, install, test, operate, monitor, and maintain 
dewatering system of sufficient scope, size, and capacity to control ground-water flow 
into excavations and permit construction to proceed on dry, stable subgrades. 

1. Maintain dewatering operations to ensure erosion control, stability of 
excavations and constructed slopes, that excavation does not flood, and that 
damage to subgrades and permanent structures is prevented. 

2. Prevent surface water from entering excavations by grading, dikes, or other 
means. 

3. Accomplish dewatering without damaging existing buildings adjacent to 
excavation. 

4. Remove dewatering system if no longer needed. 

1.4 SUBMITTALS 

A. Field Test Reports:  Before starting excavation, submit test results and computations 
demonstrating that dewatering system is capable of meeting performance 
requirements. 
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1.5 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with water disposal requirements of the New 
Jersey Department of Environmental Protection and the Freehold Soil Conservation 
District. 

1.6 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted in writing by Engineer and then only after arranging to provide 
temporary utility services according to requirements indicated. 

B. Project-Site Information:  Soil  Borings has been completed for this project and a copy 
of this information is included in these specifications.  Owner will not be responsible 
for interpretations or conclusions drawn from this data. 

1. The Contractor shall make additional test borings and conduct other exploratory 
operations necessary for dewatering. 

C. Survey adjacent structures and improvements, employing a qualified professional 
engineer or land surveyor, establishing exact elevations at fixed points to act as 
benchmarks.  Clearly identify benchmarks and record existing elevations. 

1. During dewatering, regularly resurvey benchmarks, maintaining an accurate log 
of surveyed elevations for comparison with original elevations.  Promptly notify 
Engineer if changes in elevations occur or if cracks, sags, or other damage is 
evident in adjacent construction. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by dewatering operations. 

1. Prevent surface water and subsurface or ground water from entering 
excavations, from ponding on prepared subgrades, and from flooding site and 
surrounding area. 

2. Protect subgrades and foundation soils from softening and damage by rain or 
water accumulation. 

B. Install dewatering system to ensure minimum interference with roads, streets, walks, 
and other adjacent occupied and used facilities. 
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1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction.  
Provide alternate routes around closed or obstructed traffic ways if required by 
authorities having jurisdiction. 

3.2 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete 
with pump equipment, standby power and pumps, filter material gradation, valves, 
appurtenances, water disposal, and surface-water controls. 

B. Before excavating below ground-water level, place system into operation to lower 
water to specified levels.  Operate system continuously until drains, sewers, and 
structures have been constructed and fill materials have been placed, or until 
dewatering is no longer required. 

C. Provide an adequate system to lower and control ground water to permit excavation, 
construction of structures, and placement of fill materials on dry subgrades.  Install 
sufficient dewatering equipment to drain water-bearing strata above and below bottom 
of foundations, drains, sewers, and other excavations. 

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, 
subgrade softening, and slope instability. 

D. Reduce hydrostatic head in water-bearing strata below subgrade elevations of 
foundations, drains, sewers, and other excavations. 

1. Maintain piezometric water level a minimum of 24 inches below surface of 
excavation. 

E. Dispose of water removed by dewatering in a manner that avoids endangering public 
health, property, and portions of work under construction or completed.  Dispose of 
water in a manner that avoids inconvenience to others.  Provide sumps, sedimentation 
tanks, and other flow-control devices as required by authorities having jurisdiction. 

F. Provide standby equipment on-site, installed and available for immediate operation, to 
maintain dewatering on continuous basis if any part of system becomes inadequate or 
fails.  If dewatering requirements are not satisfied due to inadequacy or failure of 
dewatering system, restore damaged structures and foundation soils at no additional 
expense to Owner. 

1. Remove dewatering system from Project site on completion of dewatering.  
Plug or fill well holes with sand or cut off and cap wells a minimum of 36 
inches below overlying construction. 

G. Damages:  Promptly repair damages to adjacent facilities caused by dewatering 
operations. 

END OF SECTION 02240 
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SECTION 02260 - EXCAVATION SUPPORT AND PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Excavation Support and Protection shall be performed in accordance with Section 501 of the 
New Jersey Department of Transportation Standard Specifications for Road and Bridge 
Construction, 2007 edition. 

1.2 SUMMARY 

A. This Section includes temporary excavation support and protection systems. 

B. Related Sections include the following: 
1. Division 2 Section "Dewatering" for dewatering excavations. 
2. Division 2 Section "Earthwork" for excavating and backfilling and for existing utilities. 
3. Division 2 Section "Water Distribution" for water main and structures. 
4. Division 3 Section "Cast-in-Place Concrete" for concrete slabs, pads and foundations. 

1.3 PERFORMANCE REQUIREMENTS 

A. Design, furnish, install, monitor, and maintain excavation support and protection system 
capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure and 
superimposed and construction loads. 

1. Provide professional engineering services needed to assume engineering responsibility, 
including preparation of Shop Drawings and a comprehensive engineering analysis by a 
qualified professional engineer. 

2. Prevent surface water from entering excavations by grading, dikes, or other means. 
3. Install excavation support and protection systems without damaging existing buildings, 

pavements, and other improvements adjacent to excavation. 

1.4 SUBMITTALS 

A. Shop Drawings for Information:  Prepared by or under the supervision of a qualified 
professional engineer for excavation support and protection systems. 

1. Include Shop Drawings signed and sealed by the qualified professional engineer 
responsible for their preparation. 

B. Qualification Data:  For Installer and professional engineer. 
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C. Photographs or videotape, sufficiently detailed, of existing conditions of adjoining construction 
and site improvements that might be misconstrued as damage caused by the absence of, the 
installation of, or the performance of excavation support and protection systems. 

1.5 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted in writing by Engineer and then only after arranging to provide temporary 
utility services according to requirements indicated. 
 

B. Project-Site Information:  Seasonal high water elevations will fluctuate and the Contractor shall 
be responsible for all dewatering required.  
 
1. The Contractor shall make additional test borings and conduct other exploratory 

operations necessary for dewatering. 

C. Survey adjacent structures and improvements, employing a qualified professional engineer or 
land surveyor; establish exact elevations at fixed points to act as benchmarks.  Clearly identify 
benchmarks and record existing elevations. 

1. During installation of excavation support and protection systems, regularly resurvey 
benchmarks, maintaining an accurate log of surveyed elevations and positions for 
comparison with original elevations and positions.  Promptly notify Engineer if changes 
in elevations or positions occur or if cracks, sags, or other damage is evident in adjacent 
construction. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards that could develop 
during excavation support and protection system operations. 

1. Shore, support, and protect utilities encountered. 

B. Install excavation support and protection systems to ensure minimum interference with roads, 
streets, walks, and other adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction.  Provide alternate 
routes around closed or obstructed traffic ways if required by authorities having 
jurisdiction. 
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C. Locate excavation support and protection systems clear of permanent construction so that 
forming and finishing of concrete surfaces is not impeded. 

D. Monitor excavation support and protection systems daily during excavation progress and for as 
long as excavation remains open.  Promptly correct bulges, breakage, or other evidence of 
movement to ensure that excavation support and protection systems remain stable. 

E. Promptly repair damages to adjacent facilities caused by installing excavation support and 
protection systems. 

END OF SECTION 02260 
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SECTION 02300 - EARTHWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Earthwork shall be performed in accordance with Division 200 of the New Jersey Department 
of Transportation Standard Specifications for Road and Bridge Construction, latest edition. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Preparing subgrades for slabs-on-grade, walks, and pavements. 
2. Subbase course for concrete walks and pavements. 
3. Subbase and base course for asphalt paving. 
4. Excavating and backfilling for utility trenches. 
5. Excavating and backfilling for buried mechanical and electrical utilities and pits for 

buried utility structures. 
6. Excavation for proposed pavement and slabs.   

B. Related Sections include the following: 
1. Division 2 Section "Site Clearing" for temporary erosion and sedimentation control 

measures, site stripping, grubbing, stripping and stockpiling topsoil, and removal of 
above- and below-grade improvements and utilities. 

2. Division 2 Section "Dewatering" for lowering and disposing of ground water during 
construction. 

3. Division 2 Section "Excavation Support and Protection" for shoring, bracing, and sheet 
piling of excavations. 

4. Division 2 Section "Water Distribution" for water main and structures. 
5. Division 2 Section "Sanitary Sewerage" for sewer main and manholes. 
6. Division 3 Section "Cast-in-Place Concrete" for concrete slabs, pads and foundations. 

1.3 DEFINITIONS 

A. Backfill:  Soil material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe. 
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D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary 
flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 
1. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length. 
2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as 
remedial work directed by Engineer, shall be without additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 

I. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt 
pavement, or course placed between the subgrade and a cement concrete pavement or a cement 
concrete or hot-mix asphalt walk. 

J. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or 
backfill immediately below subbase, drainage fill, or topsoil materials. 

K. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings. 

L. Unsuitable Material:  All material containing organic matter as directed by the Engineer. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 
1. Structural Fill 

B. Material Test Reports:  From a qualified testing agency indicating and interpreting test results 
for compliance of the following with requirements indicated: 

1. Classification according to ASTM D 2487 of each on-site and borrow soil material 
proposed for fill and backfill. 

2. Laboratory compaction curve according to ASTM D 1557 for each on-site and borrow 
soil material proposed for fill and backfill. 

C. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining construction 
and site improvements, including finish surfaces, that might be misconstrued as damage caused 
by earthwork operations.  Submit before earthwork begins. 
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1.5 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented 
according to ASTM D 3740 and ASTM E 548. 

1.6 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted in writing by Engineer and then only after arranging to provide temporary 
utility services according to requirements indicated. 

1. Notify Engineer not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Engineer's written permission. 
3. Contact utility-locator service for area where Project is located before excavating. 

B. Demolish and completely remove from site existing underground utilities indicated to be 
removed.  Coordinate with utility companies to shut off services if lines are active. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM, 
or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, 
debris, waste, frozen materials, vegetation, and other deleterious matter. 

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 12 percent passing a No. 200 sieve. 

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch 
sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 12 percent passing a No. 200 sieve. 



Belmar Pavilions 02300 - 4  EARTHWORK  
   

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch 
sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course:  Narrowly graded mixture of crushed stone, or crushed or uncrushed gravel; 
ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve 
and 0 to 5 percent passing a No. 8 sieve. 

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch sieve and 0 to 5 percent passing a No. 4 sieve. 

J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 
operations. 

B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, 
debris, obstructions, and deleterious materials from ground surface is specified in Division 2 
Section "Site Clearing." 

C. Protect and maintain erosion and sedimentation controls, which are specified in Division 2 
Section "Site Clearing," during earthwork operations. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches. 

2. Install a dewatering system, specified in Division 2 Section "Dewatering," to keep 
subgrades dry and convey ground water away from excavations.  Maintain until 
dewatering is no longer required. 

3.3 EXPLOSIVES 

A. Explosives:  Do not use explosives. 
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3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil 
materials, and obstructions.  No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.  If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

2. Excavate for all footings down to virgin fill.   
3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 

Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or 
minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfaces. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
pipe or conduit, unless otherwise indicated. 

1. Clearance:  As indicated. 

C. Trench Bottoms:  Excavate trenches 4 inches deeper than bottom of pipe elevation to allow for 
bedding course.  Hand excavate for bell of pipe. 

3.8 SUBGRADE INSPECTION 

A. Notify Engineer when excavations have reached required subgrade. 
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B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired 
equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or 
saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 
tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Engineer, and replace with compacted backfill or fill as directed. 

D. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for unit prices. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Engineer, without additional compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 
of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Engineer. 

1. Fill unauthorized excavations under other construction or utility pipe as directed by 
Engineer. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 
1. Surveying locations of underground utilities for Record Documents. 
2. Testing and inspecting underground utilities. 
3. Removing concrete formwork. 
4. Removing trash and debris. 
5. Removing temporary shoring and bracing, and sheeting. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 
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3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 

C. Backfill trenches excavated under footings and within 18 inches of bottom of footings with 
satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in 
Division 3 Section "Cast-in-Place Concrete." 

D. Place and compact initial backfill of, free of particles larger than 1 inch in any dimension, to a 
height of 12 inches over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of utility piping or conduit to avoid damage or 
displacement of piping or conduit.  Coordinate backfilling with utilities testing. 

E. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

F. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

3.13 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under footings and foundations, use aggregate as per the plans. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.14 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 
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3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 1557: 

1. Under structures, building slabs, and pavements, scarify and recompact top 12 inches of 
existing subgrade and each layer of backfill or fill soil material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 92 percent. 

3. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 90 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 90 
percent. 

3.16 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1 inch. 
3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 
10-foot straightedge. 

3.17 SUBBASE AND BASE COURSES 

A. Place subbase and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase and base course under pavements and walks as follows: 
1. Place base course material over subbase course under hot-mix asphalt pavement. 
2. Shape subbase and base course to required crown elevations and cross-slope grades. 
3. Place subbase and base course 6 inches or less in compacted thickness in a single layer. 
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4. Place subbase and base course that exceeds 6 inches in compacted thickness in layers of 
equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches 
thick. 

5. Compact subbase and base course at optimum moisture content to required grades, lines, 
cross sections, and thickness to not less than 95 percent of maximum dry unit weight 
according to ASTM D 1557. 

3.18 DRAINAGE COURSE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows: 
1. Place drainage course 6 inches or less in compacted thickness in a single layer. 
2. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
3. Compact each layer of drainage course to required cross sections and thicknesses to not 

less than 95 percent of maximum dry unit weight according to ASTM D 698. 

3.19 FIELD QUALITY CONTROL 

A. Testing Agency:  If require, Owner will engage a qualified independent geotechnical 
engineering testing agency to perform field quality-control testing. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earthwork only after test results for previously completed work comply with 
requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities.  Subsequent verification and approval of other footing 
subgrades may be based on a visual comparison of subgrade with tested subgrade when 
approved by Engineer. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at 
the following locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill 
layer, at least 1 test for every 2000 sq. ft. or less of paved area or building slab, but in no 
case fewer than 3 tests. 

2. Foundation Wall and footings:  At each compacted backfill layer, at least 1 test for each 
100 feet or less of wall length, but no fewer than 2 tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test for each 
150 feet or less of trench length, but no fewer than 2 tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil to depth 
required; recompact and retest until specified compaction is obtained. 
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3.20 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and 
recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, 
trash, and debris, and legally dispose of it off Owner's property. 

END OF SECTION 02300 
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SECTION 02455 - STEEL PILES 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the contract, including general and supplemental 
conditions and Division 1 specification sections apply to this Section. 

 
1.2       SUMMARY 
 
 A. Section Includes: 
 

1. The work includes all labor, materials, equipment and services for the complete 
installation of piles in conformance with work shown on the drawings and 
defined by the Specification.  It includes (but is not hereby limited to) the 
following:  

 
  a. Furnishing and delivery of piles. 

 
b. Driving of piles in accordance with these specifications. 

 
B. Related Sections 

 
1. Cast-in-Place Concrete - Section 03300. 

 
1.3       SUBMITTALS 
 

A. Manufacturer's Data:  Submit six copies of calculations, manufacturer's specifications and 
installation instructions for the ENGINEER’S review and approval.  Include laboratory 
test reports and other data as may be required to show compliance with these 
specifications. 

 
 B. Shop Drawings:  Submit shop drawings showing: 
 

1. A pile layout and numbering plan for use by the CONTRACTOR and the 
ENGINEER for identifying piles. 

 
  C.  Records Required To Be Documented By Contractor: 
 
  1. The date and time of installation. 
 
  2. Kind and size of hammer; pressure and speed at which operated. 
 
  3. Total penetration, shown by point elevation and cut off elevation. 
 
  4. Number of blows for each foot of penetration for last 10 feet. 
 

5. Rate of penetration in average inches per blow for the final six inches as used in 
evaluating load from the driving criteria. 
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  6. Pertinent notes as to unusual behavior of a pile. 
 

D. Pile Surveys:  During installation of piles, submit surveys showing the as-installed 
locations of the piles as discussed in Section 3.3. 

 
E. As Built Drawings:  Provide as-built drawings as called for in related sections. 

 
1.4 QUALITY ASSURANCE: 
 

A. CONTRACTOR to provide written statement verifying five (5) years experience in the 
installation of the type of piling selected. 

 
B. CONTRACTOR to provide written statement naming comparable installation, 

identifying design consultant and OWNER's name. 
 
1.5       SUBSURFACE CONDITIONS: 
 

A. The OWNER shall accept no responsibility for the drivability of piles as shown and 
specified.  The CONTRACTOR shall be responsible in the matter of ordering piles of 
sufficient lengths to permit driving them to penetrations and resistances in order to attain 
the required superimposed load capacity in conformance with the plans and 
specifications. 

 
B. Soil borings and pile load tests or other subsurface information included in the bidding 

documents are for information only.  The CONTRACTOR assumes full responsibility for 
the interpretation of said borings and the OWNER and ENGINEER shall have no 
responsibility or liability should the data provided prove to be incorrect or 
unrepresentative.  CONTRACTOR may elect to drill additional test borings at the site to 
gather additional data for his use in selecting the piling type, and length required to 
achieve the required capacity.  Such test borings shall be at the CONTRACTOR's 
expense. 

 
C. The CONTRACTOR shall be wholly responsible for conformity to the contract 

documents.  Errors of detailing, fabrication and placement of piles and adequacy of all 
piling shall be the responsibility of the CONTRACTOR.  The ENGINEER’S cost to 
correct and redesign construction errors or changes in the contract documents shall be 
borne by the CONTRACTOR on the basis of 2.75 times direct personnel expense. 

 
1.6       DELIVERY AND HANDLING: 
 

A. Handle, transport, and store pile materials so as to prevent physical damage.  Any 
material ordered or delivered to the project site prior to verification of the assumed pile 
length and driving particulars, shall be at the CONTRACTOR's risk. 

 
B. After pile lengths and driving particulars have been verified by the CONTRACTOR, 

deliver materials to the project site in such quantities and at such times to assure the 
continuity of pile driving operations to the project schedule. 
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1.7       COORDINATION: 
 

A. The CONTRACTOR shall fully verify all dimensions and details of this Contract that 
affect this CONTRACTOR's  work before proceeding.  Any discrepancies shall be 
immediately reported to the ENGINEER. 

 
B. The CONTRACTOR shall be fully responsible for the accurate installation of his work.  

Any discrepancy which arises from his failure to execute the work in conformity to the 
Contract Documents shall be properly remedied at CONTRACTOR's own expense. 

 
1.8       SCHEDULE: 
 

A. The CONTRACTOR shall complete the work in accordance with the approved schedule.  
The CONTRACTOR shall submit a detailed schedule for approval before beginning 
work and shall adhere to the approved schedule.  All work shall be done in a continuous 
manner and shall be completed at a satisfactory rate of progress. 

 
1.9 PROTECTION 
 

A. Protect all existing and new construction, including underground utilities from damage 
caused by pile driving operations.  Prior to commencement of the work inspect adjacent 
properties with the OWNER, and ENGINEER, and photograph existing structures to 
provide a record of existing conditions.  Provide additional photographs or written 
narrative of other property features as directed to adequately record existing conditions of 
the adjacent properties. 

 
  1. Provide three (3) sets of photographs. 
 
1.10 REFERENCES: 
 

A. Reference Standards:  Comply with the applicable provisions and recommendations of 
the following, except as otherwise shown or specified. 

 
2. AASHTO 2007 LRFD Bridge Design Specifications. 
 
3. ASTM D 1143, Standard Method of Testing Piles under Axial Compressive 

Load. 
 

4. Applicable standards for materials as enumerated in Part 2 - Products, below. 
 
  5. AWS D1.1 Structural Welding Code 
 
  6. AWS D12.1 Reinforcing Steel Welding Code 
 
 
PART 2 - PRODUCTS 
 
2.1  MATERIALS: 
 
 A. Cast-in-Place Concrete:  In accordance with Section 033000. 
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 B. Pile materials: 
 

1. The CONTRACTOR shall be responsible for selecting the materials required for 
satisfactory installation of piles to ensure compliance with appropriate code; sizes 
and thickness shall not be less than indicated this section. 

 
2. Pipe piles, conforming to ASTM A252 Gr 2 (Fy = 35 ksi), driven to 30 ton 

allowable capacity may be utilized for this project. 
 

3. Splices shall be as manufactured by the associated pile and fitting corporation.  
At all splices pile flanges shall be welded with full penetration groove welds in 
accordance with manufacturers requirements. 

 
4. Certified Welder:  Submit evidence that welders meet qualifications and 

requirements before welding has begun. All welding shall be performed by 
operators who have previously qualified by tests as prescribed in "Standard Code 
For Welding In Building Construction" (AWS).  The cost of the test is the 
responsibility of the CONTRACTOR. 

 
C. Pile Driving:  The piles shall be driven using a hammer delivering a rated energy of 

approximately 90,000 foot-pounds per blow.  The installed capacity of the piles shall be 
established based on the final driving resistance per wave equation analysis, plus the 
recorded resistance in driving.   

 
 
PART 3 - EXECUTION 
 
3.1 INSPECTION OF SITE: 
 

A. The CONTRACTOR shall examine the site and conditions under which piles are to be 
installed and notify the ENGINEER in writing of conditions detrimental to the proper and 
timely completion of the work. 

 
3.2 SITE CONDITIONS: 
 

A. Verify that site conditions will support driving equipment for performance of pile driving 
operations and equipment. 

 
B. All derricks, engines, hammers, and other apparatus shall be so located that the piles can 

be handled and set rapidly but so as not to interfere with the work of separate contractors 
while the pile driving is in progress. 

 
3.3 SURVEY, LINES AND LEVEL: 
 

A. The CONTRACTOR shall retain a licensed New York Engineer or Land Surveyor to 
establish pile locations and cut-off elevations in each area assigned a pile foundation, and 
be responsible for the correct location of each pile. 

 
  1. Submit evidence of current valid licensure. 
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B. The CONTRACTOR shall be responsible for the correct locations of piles keeping a 

record of piles driven as well as keeping a record of the amount of heave of individual 
piles.  Records of heave measurements shall be provided to the ENGINEER’S pile 
driving inspector. 

 
C. Special consideration shall be given to the sequence of pile installation.  The amount of 

heave shall be measured after all piles within a 25' radius have the required specified final 
resistance.  Where pile point heave is indicated retapping (backdriving) of the piles shall 
be required in sufficient pattern to establish that all piles have the required specified final 
resistance. 

 
D. The CONTRACTOR shall provide a resurvey prepared by a licensed New York Engineer 

or land Surveyor showing the as-driven locations of the piles at cut-off elevation 
referenced to column center line.  The pile driving rig shall remain at the site until the 
completion of the resurvey and a determination has been made by the Structural Engineer 
as to requirements for additional piles.  The pile resurvey shall be submitted at the end of 
each day at the completion of each pile cap group.  A Structural analysis shall be 
performed by the ENGINEER, within a reasonable amount of time, to determine the 
stability of the pile group and to determine if any additional piling is required, as 
discussed in Article 3.7.  The cost of the analysis will be borne by the CONTRACTOR as 
discussed in Article 3.8. 

 
E. Each pile shall be marked at 1'-0" intervals for its full length and the number of feet from 

the pile tip shall be marked in 5'-0" intervals prior to hoisting in the leads. 
 

F. The pile driver leaders shall be of the rigid or fixed type.  The use of swinging leads or a 
swinging hammer will not be permitted. 

 
G. Cushion (or cap block) shall consist of laminated micarta and aluminum plates of proper 

shape and dimensions to fit the hammer.  The use of wood cap blocks, chips, small wood 
blocks, shavings or any similar material, shall not be permitted.  The continuous or 
frequent introduction of materials to Cushion the hammer blows will be prohibited.  
Details of cap block arrangement the CONTRACTOR proposes to use shall be submitted 
to the ENGINEER for approval before piles are driven. 

 
H. Each pile shall be driven at the locations indicated on the plans.  No pile shall be driven 

within 25 feet of concrete less than three (3) days old.  An allowance shall be made for 
reduced penetration caused by shock absorption of driving caps.  Piles shall not bear on 
boulders or other obstructions.  The piles shall be driven without interruption from the 
first blow of the hammer until the required point elevation and bearing capacity has been 
obtained.  Penetration measurements shall not be made when pile heads are damaged to 
an extent which may affect measured penetration.  If driving should be interrupted before 
final penetration is reached, the record of the penetration shall not be taken until after at 
least a 12-inch penetration has been obtained. 

 
I. Piles damaged due to internal defects or improper driving, or lack of strength, and piles 

damaged due to improper connection of steel sections will not be accepted.  Such 
defective and damaged piles, as well as piles installed out of proper location or in excess 
of the tolerances herein specified, shall be abandoned and shall be replaced by additional 
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piles which shall be driven adjacent thereto, all as directed by the ENGINEER and at no 
additional cost.  The additional pile or piles shall be driven without impairing the strength 
of the structure and the pile caps.  In the event that it is necessary to redesign any pile cap 
due to defective, damaged or misdriven piles, additional piles shall be provided and 
installed as directed by the ENGINEER.  The additional pile or piles shall be positioned 
so that no pile in the completed group will be stressed more than ten (10%) percent over 
its designed stress.  The additional cost of piles, increased pile caps, reinforcement, 
excavation and redesign will be borne by the CONTRACTOR. 

 
J. Any pile driven into a previously driven pile shall automatically reject both piles.  All 

pile heads shall be sound either by redriving or replacing all damaged heads.  Piles whose 
handling or driving record indicates possible damage or defect shall be replaced with a 
replacement piles or piles at the CONTRACTOR's expense.  The CONTRACTOR shall 
not drive piles damaged or suspected of damage until inspected and approved. 

 
3.4 PILE LOAD TESTING: 
 

A. Preconstruction Wave Equation Analyses 
 

1. Ten days prior to driving the test piles, the CONTRACTOR shall submit the pile 
and complete driving equipment data form to the ENGINEER.  The Dynamic 
Testing Consultant retained by the CONTRACTOR shall use the submitted 
information to perform wave equation analyses and shall prepare a summary 
report of the wave equation results.  The wave equation analyses shall be used to 
assess the ability of the proposed driving system to install the pile to the required 
capacity and desired penetration depth within the allowable driving stresses. 

 
2. Approval of the proposed driving system by the ENGINEER shall be based upon 

the wave equation analyses indicating that the proposed driving system can 
develop a pile capacity of 200 tons at an acceptable driving resistance within 
allowable driving stress limits.  The ENGINEER may suggest a preliminary 
driving criteria based on this wave equation analysis and anticipated soil strength 
changes after driving, subject to further dynamic testing results. 

 
3. A new pile driving system, modifications to existing system, or new pile 

installation procedures shall be proposed by the CONTRACTOR if the pile 
installation stresses predicted by wave equation analysis or calculated by the Pile 
Driving Analyzer exceed the following maximum values: 

 
  Compression Stresses - 0.9Fy 
 
  Tension Stresses  - 0.9Fy 
 
  (Where Fy = Steel Yield Stress) 
 
B. Install a minimum of two  (2) test piles, a minimum of 300 feet apart, in order to confirm 

design pile capacity.  High strain dynamic testing of the two test piles (using a Pile 
Driving Analyzer) shall be performed during initial driving and during re-tapping of the 
test piles (3-5 days after initial driving) in accordance with ASTM D-4945-89.  A 
“CAPWAP” analysis shall be performed on the data obtained from dynamic testing 
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during the re-tapping of the test piles.  The CAPWAP analysis shall be used to determine 
pile capacities and to establish driving criteria and tip elevations for the production piles.  
After driving of all the test piles, the ENGINEER shall select one test pile to be load 
tested.  Pile load tests shall be performed in accordance with ASTM D-1143 (standard 
method) to a minimum of 200% of the design load.  Provide complete testing materials 
and equipment as required, and perform tests only in the presence of the Geotechnical 
Engineer. 

 
C. Such piles, furnished and installed by CONTRACTOR to determine capacity may be 

located, cut-off, and become part of the foundation system provided they conform to the 
Specification requirements. 

 
 D. Installing Piles to be Tested: 
 

1. Use pile to be tested of the same size and design as required, and install with the 
appropriate pile equipment, following completely the procedures to be used for 
installation of production piles. 

 
2. Install pile at the locations shown on the Drawings or as designated by the 

ENGINEER to a top elevation established by the Drawings. 
 

3. The pile shall be installed in excavations with the top of pile at plan cut-off 
elevation. 

 
 E. Pile Load Testing - Downward Load: 
 

1. Load and test pile to determine the load settlement relationship of the test pile 
under a vertical axial load, complying with the procedures of ASTM D-1143 and 
as specified herein. 

 
2. Each pile to be tested shall be installed from final structure subgrade elevation at 

the test pile location. 
 

3. The test load shall be applied by jacking with a hydraulic jack against a dead 
weight loaded platform or against a reaction beam attached to four or more 
anchor piles.  The center to center spacing between test pile and closest anchor 
pile shall not be less than 9 feet.  The hydraulic jack shall be equipped with an 
accumulator and the necessary gages and piping which shall transmit constant 
load to the pile with deviations of less than 500 pounds from the applied load.  A 
calibration curve for the jack and gage to be used, obtained within seven (7) days 
of the commencement of the load test and certified by a recognized testing 
laboratory, shall be provided.  Each load test shall include the use of a recently 
calibrated load cell and a ball joint to assure concentric loading of the pile top.  A 
description of the operation of the accumulator and a working drawing of the 
proposed loading platform and dead weights or reaction beam and anchor piles to 
be used shall be supplied to the Geotechnical Engineer for review prior to start of 
work.  The load cell specified for this test program will not be required where a 
dead weight loaded platform is used. 
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4. Movement of the test pile shall also be checked at the end of each load increment 
and at periodic intervals using an engineer's level with observations to 0.01 inch 
and with a tensioned wire and mirror.  The elevation of the dial supports and load 
test platform or reaction beam supports shall be periodically checked in a similar 
manner and these level readings compared with a bench mark of known elevation 
located in an area unaffected by pile load test operations. Extensometer 
measurements shall be considered the primary data source. 

 
F. The load test set-up shall be protected from inclement weather by tarpaulins and 

protective ditches and, if required by below freezing weather, space heaters.  Settlement 
measurement equipment shall be protected from direct sunlight by suitable screening. 

 
 G. Test Reports: 
 

1. Prepare reports for each pile test and submit to the ENGINEER for review within 
72 hours of test completion, to include the following:  Date of installation, test 
pile location; ground elevation; tip and cut-off elevations; dimensions of pile;' 
total penetration; starting and finishing times, and total installation time; 
plumbness of pile as well as the following information: 

 
   a. A description of soil conditions at the location of test pile. 
 

b. A description of the pile and its driving record, including the number of 
hammer blows per foot throughout the pile length and the final driving 
resistance in blows per inch for the last 6 inch of driving. 

 
c. A description of the hammer and its actual rate of operation during the 

driving of the test pile. 
 

d. A tabulation of the loads and settlement readings during the loading and 
unloading of the pile. 

 
e. A graphic representation of the test results in the form of a time-load-

settlement curve. 
 

f. Remarks concerning any unusual occurrence during the driving or 
loading of the pile. 

 
2. The Dynamic Testing Consultant shall prepare a written report of the test pile 

program.  This report shall include a discussion of the pile capacity results 
obtained from the dynamic testing and comparison with included static testing 
results.  The report shall also discuss hammer and driving system performance, 
driving stress levels, and pile integrity. 

 
3. CAPWAP analyses of the dynamic pile testing data shall be performed on data 

obtained from the end of initial driving and the beginning of restrike of all test 
piles.  The Engineer may request additional analyses at selected pile penetration 
depths to investigate potential alternate bearing layers. 

 



Belmar Pavilions 02455 - 9  STEEL PILES 

4. The Dynamic Testing Consultant shall perform a refined wave equation analysis 
or analyses based upon the variations in the subsurface conditions and/or drive 
system performance observed in the indicator pile program results. 

 
3.5 PILE DESIGN AND INSTALLATION CRITERIA 
 
 A. Criteria shall be as established under Section 2.1. 
 

Prior to construction, the CONTRACTOR shall provide the pile driving scheme and 
sequence of work to the ENGINEER for his approval.  High-strain dynamic testing shall 
also be performed during production pile installation.  At least (1) one pile shall be tested 
to determine pile capacities and to monitor pile stresses during driving. 

 
B. Materials, installation and equipment shall be as approved by the ENGINEER 

 
 C. Pile Length and Size: 
 

1. The CONTRACTOR is responsible for selecting the appropriate length of pile to 
achieve the 30-ton design bearing capacity. 

 
 D. Obstructions: 
 

1. If resisting strata is encountered above the bedrock, the CONTRACTOR shall 
spud, drill through the obstructing layer, or insert additional piles to bypass the 
obstruction. 

 
  2. Jetting shall not be permitted. 
 

3. The CONTRACTOR shall bear all costs of abandoned and rejected piles, 
obstructions and special driving requirements through obstructing layers 
encountered. The CONTRACTOR shall also bear the cost of replacement piles, 
increased pile, caps, reinforcement, excavation, etc., and redesign. 

 
3.6 TOLERANCES 
 
 A. Tolerance in alignment of the pile axis: 
 

The axis of any pile shall not be installed out-of-plumb or deviate from the specified 
batter by more than four (4%) percent. 

 
 B. Tolerance in location of the head of the pile: 
 

Maximum 3 inches from plan location for piles in clusters, and maximum of 1-1/2 inches 
from plan location for single piles in any direction. 

 
3.7 NON-CONFORMING PILES 
 

A. Should any pile be damaged during driving, or be driven outside the specified tolerance 
for position or alignment, or otherwise not conform with the requirements of the 
Contract, the CONTRACTOR has the option to abandon or withdraw it and install 
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additional pile or piles in the locations designated by the ENGINEER to replace the 
abandoned pile, at no additional cost to the OWNER. 

 
1. Abandoned piles shall be cut off below the bottoms of the pile caps. 

 
2. Solidly fill spaces that are left by withdrawn piles that will not be filled by new 

piles using cohesionless soil material such as gravel, crushed stone, and gravel-
sand mixtures. 

 
B. Changes in pile caps, or other concrete members, and reinforcement made necessary by 

such pile relocations shall be at the CONTRACTOR's expense. 
 

C. If any pile driven to the specified resistance in the specified stratum is found to be out of 
alignment more than 2 in 50 of its length, or if its center at the level of the cut-off is out 
of position such a distance that any pile in the pile group is loaded more than ten(10%) 
percent greater than its design load, or so as to change the shape of the pile group making 
it necessary to investigate and/or redesign the pile caps or other concrete, provide and 
install additional piles as directed, or make such changes in pile caps or other concrete 
members, as required, so that no pile in the completed group shall be loaded more than 
ten(10%) percent greater than its designed load, computed from an assumed fully loaded 
condition in its designed position.  The cost of additional piles and/or changes to concrete 
pile caps or other concrete members including all installation made for this purpose shall 
be borne by this CONTRACTOR. 

 
3.8 REDESIGN 
 

A. Work of whatever nature required on account of rejected, damaged or displaced piles 
shall be provided by this CONTRACTOR, as required, and without additional cost to the 
OWNER 

 
B. All redesign, analysis, investigation and review shall be done by the ENGINEER.  The 

cost of all redesign, analysis, investigation and review required on account of rejected, 
damaged, or displaced piles shall be paid to the ENGINEER at the rate of 2.75 times 
direct personnel costs, and any other incurred expenses, within thirty(30) days after 
receipt of the Structural Engineer's invoice for such services. 

 
3.9 PILE CUT-OFF 
 

A. Cut-off tops of driven piles, square with pile axis and at the cut-off elevations indicated 
on the drawings.  Legally dispose of excess material off the site. 

 
3.10 METHOD OF PAYMENT 
 

A. For bidding purposes the length of the piles shall be 60 ft (from the pile tip to cut-off).  
The pile contractor shall provide a unit price for additions and deducts.  The unit price for 
the deduct shall not vary more than 15% of the addition.  The addition or deduct shall be 
for the aggregate total footage of piles (not on a per pile basis). 
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PART 4 - QUALITY CONTROL 
 
4.1 GENERAL 
 

A. All work shall be performed under the observation of the ENGINEER. 
 

B. Work performed without the direct observation of the ENGINEER shall be suspect and 
shall be rejected without further cause.  This CONTRACTOR shall give the ENGINEER 
twenty-four(24) hour notice of this CONTRACTOR's intent to proceed during normal 
working days and forty-eight(48) hours notice of this CONTRACTOR's intent to proceed 
on weekend and holidays. 

 
4.2. PILE INSPECTION SERVICES 
 

A. The ENGINEER shall be engaged by the OWNER to verify that piles are installed in 
accordance with design and code requirements, to maintain driving records, and to 
confirm driving criteria in the field. 

 
B. A record shall be kept by a representative of the ENGINEER of the total penetration of 

every pile and its behavior during driving.  Summary records kept by the ENGINEER for 
each pile shall include: 

 
  1. Date and time when driven. 
 
  2. Length, tip elevation, and cut-off elevation. 
 

3. Weight and drop of hammer and number of blows per foot required to advance 
the pile. 

 
4. Alignment and pile top elevations shall be checked daily by the CONTRACTOR 

until piles within a radius of approximately 25 feet have been driven and 
submitted for review.  The CONTRACTOR will be required to redrive piles 
showing heave greater than one-quarter inch. 

 
C. Copies of records shall be made available on-site and summaries shall be submitted to the 

OWNER, ENGINEER, and the CONTRACTOR on a weekly basis. 
 

D. Where required to confirm pile installation criteria, the ENGINEER may require a check 
boring.  Payment of this item shall be made in accordance with the unit prices and 
applicable requirements of the General and Supplementary General Conditions. 

 
E. The pile driving summaries, sealed by a licensed New York Professional Engineer, shall be 

provided by the ENGINEER for filing with the appropriate agency. 
 

 
END OF SECTION 02455 
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SECTION 02456 - TIMBER PILES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes round timber piles. 

B. Related Sections: 

1. Division 06, Section 061063 – “Exterior Rough Carpentry” 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for piles, including details of driving 
shoes, tips or boots, and pile butt protection. 

C. Round timber pile treatment data. 

D. Pile-Driving Equipment Data:  Include type, make, and rated energy range; weight of striking 
part of hammer; weight of drive cap; and, type, size, and properties of hammer cushion. 

E. Pile-driving records. 

F. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 TIMBER PILES 

A. Round Timber Piles:  ASTM D 25, Class B, unused, clean peeled, one piece from butt to tip; of 
the following species and size basis: 

1. Species:  Southern yellow pine. 
2. Size Basis:  Class B 
3. Length:  Shall achieve minimum tip elevation and achieve minimum capacities as listed 

on the drawings.  If additional pile length is required beyond the minimum tip elevation 
to achieve these capacities, this must be provided at the expense of the contractor.   

B. Pressure-treat round timber piles according to AWPA Standard U1-05 as follows: 

1. AWPA Use Category:  UC5B for wood used in salt-water exposure. 

2. Commodity:   “Piles, round” per AWPA U1-05, Table 3-1 
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3. Treatment chemical: 
a. Treatment chemical shall be CCA preservative in accordance with AWPA 

Standard P5-05, “Standard for Waterborne Preservatives”. 
b. Preservative chemicals shall be acceptable to authorities having jurisdiction. 
c. Treatment with CCA shall include post-treatment fixation process. 
d. CCA treatment for timber piles in designated timber species shall be to a rate of 

2.5 pcf in accordance with AWPA Standard U1-05, Table 3.0. 

2.2 PILE ACCESSORIES 

A. Driving Shoes:  Fabricate from ASTM A 1011/A 1011M, hot-rolled carbon-steel strip to suit 
pile-tip diameter. 

2.3 FABRICATION 

A. Pile Tips:  Cut and shape pile tips to accept driving shoes.  Fit and fasten driving shoes to pile 
tips according to manufacturer's written instructions. 

B. Pile Butt:  Trim pile butt and cut perpendicular to longitudinal axis of pile.  Chamfer and shape 
butt to fit tightly to driving cap of hammer. 

C. Field-Applied Wood Preservative:  Treat field cuts, holes, and other penetrations according to 
AWPA Standard M4-02. 

D. Pile-Length Markings:  Mark each pile with horizontal lines at 12-inch intervals; label the 
distance from pile tip at 60-inch intervals. 

PART 3 - EXECUTION 

3.1 DRIVING PILES 

A. General:  Continuously drive piles to elevations or penetration resistance indicated.  Establish 
and maintain axial alignment of leads and piles before and during driving. 

B. Heaved Piles:  Redrive heaved piles to tip elevation at least as deep as original tip elevation 
with a driving resistance at least as great as original driving resistance. 

C. Driving Tolerances:  Drive piles without exceeding the following tolerances, measured at pile 
heads: 

1. Location:  +/-2 inches from location indicated after pile driving is completed. 
2. Plumb:  Maintain 1 inch in 10 feet from vertical, or a maximum of 4 inches, measured 

when pile is aboveground in leads. 

D. Withdraw damaged or defective piles and piles that exceed driving tolerances and install new 
piles within driving tolerances.  Fill holes left by withdrawn piles as directed by Engineer. 
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E. Cutting Off:   

1. Cut off butts of driven piles square with pile axis and at elevations indicated. 
2. Filed-treat cut-off ends of piles for weather protection.  Use same chemical as used for 

original treatment of piles, or waterproof sealant.  Submit sealant data for review by the 
Engineer. 

F. Pile-Driving Records:  Maintain accurate driving records for each pile.  

END OF SECTION 02456 
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SECTION 02510 - WATER DISTRIBUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes water-distribution piping and related components outside the building for 
water service. 

B. Utility-furnished products include water meters that will be furnished to the site, ready for 
installation. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water.  Include tapping of water 
mains and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for potable-water-service piping, 
including materials, installation, testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression water-
service piping, including materials, hose threads, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping. 

D. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-
service-main products. 

E. NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, and 
valve and hydrant supervision for fire-service-main piping for fire suppression. 
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F. NSF Compliance: 

1. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-
pw" on piping. 

2. Comply with NSF 61 for materials for water-service piping and specialties for domestic 
water. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary water-distribution service according to requirements 
indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed interruption 
of service. 

2. Do not proceed with interruption of water-distribution service without Construction 
Manager's written permission. 

1.7 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

A. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot end 
unless grooved or flanged ends are indicated. 

1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 

2. Gaskets:  AWWA C111, rubber. 

2.2 JOINING MATERIALS 

A. Refer to Division 2 Section "Piped Utilities - Basic Materials and Methods" for commonly used 
joining materials..  

2.3 PIPING SPECIALTIES 

A. Transition Fittings:  Manufactured fitting or coupling same size as, with pressure rating at least 
equal to and ends compatible with, piping to be joined. 

B. Tubular-Sleeve Pipe Couplings: 

1. Description:  Metal, bolted, sleeve-type, reducing or transition coupling, with center 
sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to be 
joined. 
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a. Standard:  AWWA C219. 

2.4 GATE VALVES 

A. AWWA, Cast-Iron Gate Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide comparable 
product by one of the following: 

a. American AVK Co.; Valves & Fittings Div. 
b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. East Jordan Iron Works, Inc. 
f. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
g. McWane, Inc.; Kennedy Valve Div. 
h. McWane, Inc.; M & H Valve Company Div. 
i. McWane, Inc.; Tyler Pipe Div.; Utilities Div. 
j. Mueller Co.; Water Products Div. 
k. NIBCO INC. 
l. U.S. Pipe and Foundry Company. 

4. Nonrising-Stem, Resilient-Seated Gate Valves: 

a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or 
ductile-iron gate, resilient seats, bronze stem, and stem nut. 

1) Standard:  AWWA C509. 
2) Minimum Pressure Rating:  200 psig 
3) End Connections:  Mechanical joint. 
4) Interior Coating:  Complying with AWWA C550. 

2.5 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Tapping-Sleeve Assemblies: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide a 
comparable product by one of the following: 
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a. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
b. East Jordan Iron Works, Inc. 
c. Flowserve. 
d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
e. McWane, Inc.; Kennedy Valve Div. 
f. McWane, Inc.; M & H Valve Company Div. 
g. Mueller Co.; Water Products Div. 
h. U.S. Pipe and Foundry Company. 

4. Description:  Sleeve and valve compatible with drilling machine. 

a. Standard:  MSS SP-60. 
b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve 

with flanged outlet for new branch connection.  Include sleeve matching size and 
type of pipe material being tapped and with recessed flange for branch valve. 

c. Valve:  AWWA, cast-iron, nonrising-stem, resilient-seated gate valve with one 
raised face flange mating tapping-sleeve flange. 

B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, 
adjustable extension of length required for depth of burial of valve, plug with lettering 
"WATER," and bottom section with base that fits over valve and with a barrel approximately 5 
inches in diameter. 

1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to operate 
deepest buried valve, and socket matching valve operating nut. 

C. Indicator Posts:  UL 789, FMG-approved, vertical-type, cast-iron body with operating wrench, 
extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General:  Use pipe, fittings, and joining methods for piping systems according to the following 
applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure 
rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 

D. Flanges, unions, and special fittings may be used, instead of joints indicated, on aboveground 
piping and piping in vaults. 
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3.3 VALVE APPLICATIONS 

A. General Application:  Use mechanical-joint-end valves for NPS 3 and larger underground 
installation.  Use threaded- or flanged-end valves for installation in vaults.  Use UL/FMG, 
nonrising-stem gate valves for installation with indicator posts.  Use corporation valves and 
curb valves with ends compatible with piping, for NPS 2 and smaller installation. 

B. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 

1. Underground Valves, NPS 3 and Larger:  AWWA, cast-iron, nonrising-stem, resilient-
seated gate valves with valve box. 

3.4 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. See Division 2 Section "Piped Utilities - Basic Materials and Methods" for piping-system 
common requirements. 

3.5 PIPING INSTALLATION 

A. Water-Main Connection:  Arrange with utility company for tap of size and in location indicated 
in water main. 

B. Water-Main Connection:  Tap water main according to requirements of water utility company 
and of size and in location indicated. 

C. Make connections larger than NPS 2 with tapping machine according to the following: 

1. Install tapping sleeve and tapping valve according to MSS SP-60. 
2. Install tapping sleeve on pipe to be tapped.  Position flanged outlet for gate valve. 
3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.  

Remove tapping machine and connect water-service piping. 
4. Install gate valve onto tapping sleeve.  Comply with MSS SP-60.  Install valve with stem 

pointing up and with valve box. 

D. Bury piping with depth of cover over top at least 42 inches, with top at least 12 inches below 
level of maximum frost penetration. 

E. Extend water-service piping and connect to water-supply source and building-water-piping 
systems at outside face of building wall in locations and pipe sizes indicated. 

1. Terminate water-service piping at building wall until building-water-piping systems are 
installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  
Make connections to building-water-piping systems when those systems are installed. 

F. Sleeves are specified in Division 15 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

G. Mechanical sleeve seals are specified in Division 15 Section "Sleeves and Sleeve Seals for 
Plumbing Piping." 
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H. Install underground piping with restrained joints at horizontal and vertical changes in direction.  
Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports. 

3.6 JOINT CONSTRUCTION 

A. See Division 2 Section "Piped Utilities - Basic Materials and Methods" for basic piping joint 
construction. 

3.7 ANCHORAGE INSTALLATION 

A. Anchorage, General:  Install water-distribution piping with restrained joints.  Anchorages and 
restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 
2. Locking mechanical joints. 
3. Set-screw mechanical retainer glands. 
4. Bolted flanged joints. 
5. Heat-fused joints. 
6. Pipe clamps and tie rods. 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  
Include anchorages for the following piping systems: 

 
1. Fire-Service-Main Piping:  According to NFPA 24. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed 
ferrous anchorage devices. 

3.8 VALVE INSTALLATION 

A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each 
underground valve with stem pointing up and with valve box. 

3.9 CONNECTIONS 

A. Piping installation requirements are specified in other Division 2 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. See Division 2 Section "Piped Utilities - Basic Materials and Methods" for piping connections 
to valves and equipment. 

3.10 FIELD QUALITY CONTROL 

A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks 
have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to 
stabilize system.  Use only potable water. 
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B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours. 

1. Increase pressure in 50-psig increments and inspect each joint between increments.  Hold 
at test pressure for 1 hour; decrease to 0 psig.  Slowly increase again to test pressure and 
hold for 1 more hour.  Maximum allowable leakage is 2 quarts per hour per 100 joints.  
Remake leaking joints with new materials and repeat test until leakage is within allowed 
limits. 

C. Prepare reports of testing activities. 

3.11 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 
underground water-distribution piping.  Locate below finished grade, directly over piping.  
Underground warning tapes are specified in Division 2 Section "Earthwork." 

B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on 
main electrical meter panel.  See Division 2 Section "Piped Utilities - Basic Materials and 
Methods" for identifying devices. 

3.12 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that have been 
altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed by authorities having jurisdiction, use procedure described in 
NFPA 24 for flushing of piping.  Flush piping system with clean, potable water until dirty 
water does not appear at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed by authorities having jurisdiction, use procedure described in 
AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at least 50 
ppm of chlorine; isolate and allow to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with water/chlorine 
solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 
hours. 

c. After standing time, flush system with clean, potable water until no chlorine 
remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedure if biological examination shows evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 02510 
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SECTION 02530 - SANITARY SEWERAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Sanitary Sewerage shall be performed in accordance with Section 622 of the New Jersey 
Department of Transportation Standard Specifications for Road and Bridge Construction, latest 
edition. 

1.2 SUMMARY 

A. This Section includes nonpressure gravity-flow sanitary sewerage outside the building, with the 
following components: 
1. Cleanouts; 
2. Sanitary Sewer Gravity Pipe and Fittings; 

B. The site subcontractor shall install all required piping, fittings, etc. to within 5 feet of the 
proposed buildings.  The plumbing subcontractor will complete all sanitary sewer work within 
the buildings and will connect to the pipe stub outside of the buildings.   

1.3 DEFINITIONS 

A. PVC:  Polyvinyl chloride. 

1.4 SUBMITTALS  

A. Product Data:  For the following: 

1. PVC Pipe Data; 

2. Cleanouts; 

1.5 Field quality-control test reports. 

1.6 PERFORMANCE REQUIREMENTS 

A. Nonpressure Gravity-Flow Piping pressure rating of 10-foot head of water. 

B. Flexible pipe deflection test 
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C. Air testing of gravity sewer 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic pipe and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle cleanouts according to manufacturer's written instructions. 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary service according to requirements indicated: 

1. Notify Owner and Construction Manager no fewer than two days in advance of proposed 
interruption of service. 

2. Do not proceed with interruption of service without written permission. 

1.9 COORDINATION 

A. Coordinate Work with termination of sanitary sewer system outside building, connection to 
downstream sanitary sewer and trenching. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining 
materials. 

2.2 PVC PIPE AND FITTINGS 

A. PVC Service Lateral Pipe and Fittings:  ASTM D 1785, Schedule 40 pipe, with plain ends for 
solvent-cemented joints with ASTM D 2466, Schedule 40, socket-type fittings. 

2.3 CLEANOUTS 

A. PVC Cleanouts:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser 
to cleanout of same material as sewer piping. 

B. Access frames and covers shall be provided. 
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2.4 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the following: 

1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork." 

3.2 PIPING APPLICATIONS 

A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may 
be used in applications below, unless otherwise indicated. 

1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure 
sewer piping, unless otherwise indicated. 

a. Flexible couplings for same or minor difference OD pipes. 
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different 

OD. 
c. Ring-type flexible couplings for piping of different sizes where annular space 

between smaller piping's OD and larger piping's ID permits installation. 
 

B. Gravity-Flow, Nonpressure Sewer Piping:  Use the following pipe materials for each size range: 
1. PVC, Schedule 40, sewer pipe and fittings; gaskets; and gasketed joints. 

3.3 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 
arrangement of underground sanitary sewerage piping.  Location and arrangement of piping 
layout take design considerations into account.  Install piping as indicated, to extent practical.  
Where specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes 
and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

. 

C. Place cast-in-place concrete according to ACI 318/318R. 
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3.4 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.    Install piping so 
cleanouts open in direction of flow in sewer pipe. 
1. Use heavy-duty, top-loading classification cleanouts. 

B. In concrete pavement set cleanout frames and covers with tops flush with pavement surface. 

3.5 CONNECTIONS 

A. Make connections to existing piping and underground manholes. 

1. Use commercially manufactured wye fittings for piping branch connections.  Remove 
section of existing pipe; install wye fitting into existing piping; and encase entire wye 
fitting, plus 6-inch overlap, with not less than 6 inches of concrete with 28-day 
compressive strength of 3000 psi. 

2. Protect existing piping and manholes to prevent concrete or debris from entering while 
making tap connections.  Remove debris or other extraneous material that may 
accumulate. 

3.6 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 

1. Submit separate report for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 
b. Deflection:  Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter. 
c. Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 
within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 

advance notice. 
4. Submit separate report for each test. 
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5. Air Tests:  Test sanitary sewerage according to requirements of authorities having 
jurisdiction, UNI-B-6, and the following: 

a. Option:  Test plastic gravity sewer piping according to ASTM F 1417. 
b. Option:  Test concrete gravity sewer piping according to ASTM C 924. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

3.7 CLEANING 

A. Clean interior of piping of dirt and superfluous material.  Flush with potable water. 

 

END OF SECTION 02530 
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SECTION 02553 - NATURAL GAS DISTRIBUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Natural Gas Distribution shall be performed in accordance with Section 622 of the New Jersey 
Department of Transportation Standard Specifications for Road and Bridge Construction, latest 
edition. 

1.2 SUMMARY 

A. This Section includes the following for natural gas distribution outside the building: 

1. Piping. 
2. Valves. 

B. This section includes all gas piping and fittings required from the gas meter to within 5 feet of 
the proposed buildings.  New Jersey Natural Gas will install all gas mains to the gas meter.  The 
plumbing subcontractor will install all gas piping in the buildings and will connect to the stub 
left by the site subcontractor. 

1.3 DEFINITIONS 

A. Gas Distribution:  Piping from gas main to individual service-meter assemblies. 

B. Service-Meter Assembly:  Piping, valves, and specialties. 

C. Point of Delivery:  Piping outlet from service-meter assembly. 

D. Natural Gas Piping:  Piping that conveys natural gas from point of delivery to natural gas 
utilization devices inside the building. 

1.4 PERFORMANCE REQUIREMENTS 

A. Minimum Working-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum, unless otherwise indicated. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 
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1. Valves. 
2. Pipe 

B. Shop Drawings:  For natural gas service piping and service meter assembly.  Include plans, 
elevations, sections, details, and attachments to other work. 

C. Field quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Comply with requirements of New Jersey Natural Gas and with authorities having jurisdiction 
for natural gas systems. 

B. Comply with ANSI Z223.1 or NFPA 54 for materials, installation, testing, inspection, and 
purging. 

1.7 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and verify existing utility locations.  Contact 
utility-locating service for area where Project is located. 

1.8 COORDINATION 

A. Coordinate connection to gas main with New Jersey Natural Gas.  New Jersey Natural Gas will 
install gas main to gas meter.  Contractor to coordinate all piping after the meter. 

B. Coordinate natural gas distribution with other utility work. 

PART 2 - PRODUCTS 

2.1 PIPES AND FITTINGS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining 
materials. 

B. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B; Schedule 40, black. 

1. Malleable-Iron Fittings:  ASME B16.3, Class 150, standard pattern, with threads 
complying with ASME B1.20.1. 

2. Steel Fittings:  ASME B16.9, wrought-steel butt-welding type; and ASME B16.11, 
forged steel. 

3. Steel Flanges and Flanged Fittings:  ASME B16.5. 
4. Unions:  ASME B16.39, Class 150, black malleable iron; female pattern; brass-to-iron 

seat; ground joint. 
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2.2 JOINING MATERIALS 

A. Components, Tapes, Gaskets, and Bolts and Nuts:  Suitable for natural gas and as recommended 
by piping manufacturer. 

2.3 SHUTOFF VALVES 

A. Shutoff Valves, General:  Manual operation, suitable for natural gas service, and with 100-psig 
minimum working-pressure rating. 

B. Threaded Valves, NPS 1 and Smaller:  Include listing by agency acceptable to authorities 
having jurisdiction. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 

3.2 PREPARATION 

A. Close equipment shutoff valves before turning off gas to premises or piping section. 

B. Inspect natural gas piping according to fuel gas code to determine that natural gas utilization 
devices are turned off in piping section affected. 

C. Comply with fuel gas code requirements for prevention of accidental ignition. 

3.3 PIPING APPLICATIONS 

A. Flanges, unions, and transition and special fittings with pressure ratings same as or higher than 
system pressure rating may be used, unless otherwise indicated. 

B. Piping: 
1. NPS 2 and Smaller:  Steel pipe, malleable-iron fittings, and threaded joints. 
2. NPS 2-1/2 and Larger:  Steel pipe, butt-welding-type fittings, and welded joints.  Joints 

for connection to service regulators, service meters, and valves with flanged connections 
may be flanged.  Joints for connection to service regulators, service meters, and valves 
with threaded connections NPS 2-1/2 to NPS 4 may be threaded. 

3.4 PIPING INSTALLATION 

A. Install underground, natural gas distribution piping buried at least 36 inches below finished 
grade. 
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B. Install aboveground, natural gas distribution piping hung under the boardwalk utilizing straps as 
per manufacturers recommendations. 

3.5 VALVE INSTALLATION 

A. Install metal shutoff valves on aboveground, natural gas distribution piping. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect gas distribution piping to natural gas source and extend to service-meter assemblies 
and points indicated.  Connect to building's natural gas piping if it is installed; otherwise, 
terminate piping with caps, plugs, or flanges, as required for piping material.   

C. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to 
each piece of equipment having threaded pipe connection. 

D. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment having flanged pipe connection. 

3.7 FIELD QUALITY CONTROL 

A. Test, inspect, and purge natural gas distribution according to requirements of fuel gas code and 
utility. 

B. Repair leaks and defective valves and specialties and retest system until no leaks exist. 

C. Report results in writing. 

D. Verify correct pressure settings for service regulators. 

END OF SECTION 02553 
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SECTION 02584 - UNDERGROUND DUCTS AND UTILITY STRUCTURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Conduit, ducts, and duct banks. 
2. Handholes and boxes. 
3. Manholes. 

1.3 DEFINITION 

A. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Duct-bank materials, including separators and miscellaneous components. 
2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and 

solvent cement. 
3. Accessories for manholes, handholes, boxes, and other utility structures. 
4. Warning tape. 

B. Shop Drawings for Precast Underground Utility Structures:  Include plans, elevations, sections, 
details, attachments to other work, and accessories, including the following: 

1. Duct entry provisions, including locations and duct sizes. 
2. Reinforcement details. 
3. Frame and cover design and manhole frame support rings. 
4. Step details. 
5. Grounding details. 
6. Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps. 
7. Joint details. 

C. Duct-Bank Coordination Drawings:  Show duct profiles and coordination with other utilities 
and underground structures. 
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1. Include plans and sections, drawn to scale, and show bends and locations of expansion 
fittings. 

2. Drawings shall be signed and sealed by a qualified professional engineer. 

D. Product Certificates:  For concrete and steel used in precast concrete manholes and handholes, 
as required by ASTM C 858. 

1.5 QUALITY ASSURANCE 

A. Comply with ANSI C2. 

B. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent 
bending, warping, and deforming. 

B. Store underground utility structures at Project site as recommended by manufacturer to prevent 
physical damage.  Arrange so identification markings are visible. 

C. Lift and support precast concrete units only at designated lifting or supporting points. 

1.7 COORDINATION 

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the field. 

B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes 
with final locations and profiles of ducts and duct banks as determined by coordination with 
other utilities, underground obstructions, and surface features.  Revise locations and elevations 
from those indicated as required to suit field conditions and to ensure that duct runs drain to 
manholes and handholes, and as approved by Engineer. 

C. At the 5th Avenue site there exists 5 conduits across Ocean Avenue.  One 4” conduit is for the 
existing bathroom trailer.  Contractor shall reroute conduit and wire as required to the proposed 
surface transformer.  Another conduit is currently utilized for temporary trailers.  Contractor is 
to remove wire, meter and panels from this service and continue this conduit to the new 
building to be utilized for future telecommunications.  Two other conduits currently terminate at 
the corner of 6th and Ocean Avenue.  Contractor is to utilize 2 of them for the new electric 
service.  The other spare is to be brought into the building as a future spare for 
telecommunications. 
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PART 2 - PRODUCTS 

2.1 CONDUIT 

A. RNC:  NEMA TC 2, Type EPC-40-PVC and Type EPC-80-PVC, UL 651, with matching 
fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B. 

2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES  

A. Manufacturers: Any manufacturer and product approved by JCP & L.    

B. Duct Accessories: 

1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and 
sizes of ducts with which used, and selected to provide minimum duct spacings indicated 
while supporting ducts during concreting or backfilling. 

2. Warning Tape:  Underground-line warning tape specified in Division 16 Section 
"Electrical Identification." 

2.3 PRECAST CONCRETE HANDHOLES AND BOXES 

A. Manufacturers: Any manufacturer and product approved by JCP & L.  

B. Comply with ASTM C 858 for design and manufacturing processes. 

C. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom 
unless open-bottom enclosures are indicated.  Frame and cover shall form top of enclosure and 
shall have load rating consistent with that of handhole or box. 

1. Frame and Cover:  Weatherproof cast-iron frame, with cast-iron cover with recessed 
cover hook eyes and tamper-resistant, captive, cover-securing bolts. 

2. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
3. Cover Legend:  Molded lettering, As indicated for each service.  
4. Configuration:  Units shall be designed for flush burial and have closed bottom, unless 

otherwise indicated. 
5. Extensions and Slabs:  Designed to mate with bottom of enclosure.  Same material as 

enclosure. 

a. Extension shall provide increased depth of 12 inches. 
b. Slab:  Same dimensions as bottom of enclosure, and arranged to provide closure. 

6. Windows:  Precast openings in walls, arranged to match dimensions and elevations of 
approaching ducts and duct banks plus an additional 12 inches vertically and horizontally 
to accommodate alignment variations. 

a. Windows shall be located no less than 6 inches from interior surfaces of walls, 
floors, or frames and covers of handholes, but close enough to corners to facilitate 
racking of cables on walls. 
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b. Window opening shall have cast-in-place, welded wire fabric reinforcement for 
field cutting and bending to tie in to concrete envelopes of duct banks. 

c. Window openings shall be framed with at least two additional No. 4 steel 
reinforcing bars in concrete around each opening. 

7. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in wall for 
each entering duct. 

a. Type and size shall match fittings to duct or conduit to be terminated. 
b. Fittings shall align with elevations of approaching ducts and be located near 

interior corners of handholes to facilitate racking of cable. 

8. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks 
and pulling-in irons installed before concrete is poured. 

2.4 PRECAST MANHOLES 

A. Manufacturers: Any manufacturer and product approved by JCP & L.    

B. Comply with ASTM C 858, with interlocking mating sections, complete with accessories, 
hardware, and features. 

1. Windows:  Precast openings in walls, arranged to match dimensions and elevations of 
approaching ducts and duct banks plus an additional 12 inches vertically and horizontally 
to accommodate alignment variations. 

a. Windows shall be located no less than 6 inches from interior surfaces of walls, 
floors, or roofs of manholes, but close enough to corners to facilitate racking of 
cables on walls. 

b. Window opening shall have cast-in-place, welded wire fabric reinforcement for 
field cutting and bending to tie in to concrete envelopes of duct banks. 

c. Window openings shall be framed with at least two additional No. 4 steel 
reinforcing bars in concrete around each opening. 

2. Duct Entrances in Manhole Walls:  Cast end-bell or duct-terminating fitting in wall for 
each entering duct. 

a. Type and size shall match fittings to duct or conduit to be terminated. 
b. Fittings shall align with elevations of approaching ducts and be located near 

interior corners of manholes to facilitate racking of cable. 

C. Concrete Knockout Panels:  1-1/2 to 2 inches thick, for future conduit entrance and sleeve for 
ground rod. 

D. Joint Sealant:  Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability 
properties necessary to withstand maximum hydrostatic pressures at the installation location 
with the ground-water level at grade. 
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2.5 ACCESSORIES 

A. Manufacturers: Any manufacturer and product approved by JCP & L.    

B. Manhole Frames, Covers, and Chimney Components:  Comply with structural design loading 
specified for manhole. 

1. Frame and Cover:  Weatherproof, gray cast iron complying with ASTM A 48/A 48M, 
Class 30B with milled cover-to-frame bearing surfaces; diameter, 29 inches. 

a. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
b. Special Covers:  Recess in face of cover designed to accept finish material in 

paved areas. 

2. Cover Legend:  Cast in.  Selected to suit system. 

3. Manhole Chimney Components:  Precast concrete rings with dimensions matched to 
those of roof opening. 

C. Manhole Sump Frame and Grate:  ASTM A 48/A 48M, Class 30B, gray cast iron. 

D. Pulling Eyes in Concrete Walls:  Eyebolt with reinforcing-bar fastening insert, 2-inch- diameter 
eye, and 1-by-4-inch bolt. 

E. Pulling-In and Lifting Irons in Concrete Floors:  7/8-inch- diameter, hot-dip galvanized, bent 
steel rod; stress relieved after forming; and fastened to reinforcing rod.  Exposed triangular 
opening. 

1. Ultimate Yield Strength:  40,000-lbf shear and 60,000-lbf tension. 

F. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments:  Flared, 
threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 1/2-
inch ID by 2-3/4 inches deep, flared to 1-1/4 inches minimum at base. 

1. Tested Ultimate Pullout Strength:  12,000 lbf minimum. 

G. Expansion Anchors for Installation after Concrete Is Cast:  Zinc-plated, carbon-steel-wedge 
type with stainless-steel expander clip with 1/2-inch bolt, 5300-lbf rated pullout strength, and 
minimum 6800-lbf rated shear strength. 

H. Cable Rack Assembly:  Steel, hot-dip galvanized, except insulators. 

1. Stanchions:  T-section or channel; 2-1/4-inch nominal size; punched with 14 holes on 1-
1/2-inch centers for cable-arm attachment. 

2. Arms:  1-1/2 inches wide, lengths ranging from 3 inches with 450-lb minimum capacity 
to 18 inches with 250-lb minimum capacity.  Arms shall have slots along full length for 
cable ties and be arranged for secure mounting in horizontal position at any vertical 
location on stanchions. 

3. Insulators:  High-glaze, wet-process porcelain arranged for mounting on cable arms. 

I. Cable Rack Assembly:  Nonmetallic.  Components fabricated from nonconductive, fiberglass-
reinforced polymer. 
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1. Stanchions:  Nominal 36 inches high by 4 inches wide, with minimum of 9 holes for arm 
attachment. 

2. Arms:  Arranged for secure, drop-in attachment in horizontal position at any location on 
cable stanchions, and capable of being locked in position.  Arms shall be available in 
lengths ranging from 3 inches with 450-lb minimum capacity to 20 inches with 250-lb 
minimum capacity.  Top of arm shall be nominally 4 inches wide, and arm shall have 
slots along full length for cable ties. 

J. Duct-Sealing Compound:  Nonhardening, safe for contact with human skin, not deleterious to 
cable insulation, and workable at temperatures as low as 35 deg F.  Capable of withstanding 
temperature of 300 deg F without slump and adhering to clean surfaces of plastic ducts, metallic 
conduits, conduit coatings, concrete, masonry, lead, cable sheaths, cable jackets, insulation 
materials, and common metals. 

K. Fixed Manhole Ladders:  Arranged for attachment to wall of manhole.  Ladder and mounting 
brackets and braces shall be fabricated from nonconductive, structural-grade, fiberglass-
reinforced resin. 

2.6 SOURCE QUALITY CONTROL 

A. Test and inspect precast concrete utility structures according to ASTM C 1037. 

B. Nonconcrete Handhole and Pull-Box Prototype Test:  Test prototypes of manholes and boxes 
for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products 
supplied. 

1. Tests of materials shall be performed by a independent testing agency. 
2. Strength tests of complete boxes and covers shall be by either an independent testing 

agency or the manufacturer.  A qualified registered professional engineer shall certify 
tests by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012, and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 UNDERGROUND DUCT APPLICATION 

A. Ducts for Electrical Cables Over 600 V:  RNC, NEMA Type EPC-80-PVC, in concrete-encased 
duct bank, unless otherwise indicated. 

B. Ducts for Electrical Feeders 600 V and Less:  RNC, NEMA Type EPC-80-PVC, in direct-
buried duct bank, unless otherwise indicated. 

C. Ducts for Electrical Branch Circuits:  RNC, NEMA Type EPC-80-PVC, in direct-buried duct 
bank, unless otherwise indicated. 

D. Underground Ducts for Telephone, Communications, or Data Utility Service Cables:  RNC, 
NEMA Type EPC-40-PVC, installed in direct-buried duct bank, unless otherwise indicated. 
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3.2 UNDERGROUND ENCLOSURE APPLICATION 

A. Handholes and Boxes for 600 V and Less, Including Telephone, Communications, and Data 
Wiring: 

1. Units in Roadways and Other Deliberate Traffic Paths:  Precast concrete.  
AASHTO HB 17, H-20 structural load rating. 

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, 
Nondeliberate Loading by Heavy Vehicles:  Precast concrete, AASHTO HB 17, H-20 
structural load rating. 

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate 
Loading by Vehicles:  Precast concrete, AASHTO HB 17, H-10 structural load rating. 

4. Units Subject to Light-Duty Pedestrian Traffic Only:  Fiberglass-reinforced polyester 
resin, structurally tested according to SCTE 77 with 3000-lbf vertical loading. 

B. Manholes:  Precast concrete. 

1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy or Medium 
Vehicles:  H-20 structural load rating according to AASHTO HB 17. 

2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium Vehicles:  H-10 load 
rating according to AASHTO HB 17. 

3.3 EARTHWORK 

A. Excavation and Backfill:  Comply with Division 2 Section "Earthwork," but do not use heavy-
duty, hydraulic-operated, compaction equipment. 

B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless 
otherwise indicated.  Replace removed sod immediately after backfilling is completed. 

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore 
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and 
mulching.  Comply with Division 2 Section "Lawns and Grasses". 

D. Cut and patch existing pavement in the path of underground ducts and utility structures in 
accordance with Division 2 Section "Hot-Mix Asphalt." 

3.4 DUCT INSTALLATION 

A. Slope:  Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away 
from buildings and equipment.  Slope ducts from a high point in runs between two manholes to 
drain in both directions. 

B. Curves and Bends:  Use 5-degree angle couplings for small changes in direction.  Use 
manufactured long sweep bends with a minimum radius of 48 inches, both horizontally and 
vertically, at other locations, unless otherwise indicated. 
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C. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to 
manufacturer's written instructions.  Stagger couplings so those of adjacent ducts do not lie in 
same plane. 

D. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes:  Use end bells, 
spaced approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct 
sizes. 

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without 
reducing duct line slope and without forming a trap in the line. 

2. Direct-Buried Duct Banks:  Install an expansion and deflection fitting in each conduit in 
the area of disturbed earth adjacent to manhole or handhole. 

3. Grout end bells into structure walls from both sides to provide watertight entrances. 

E. Building Wall Penetrations:  Make a transition from underground duct to rigid steel conduit at 
least 10 feet outside the building wall without reducing duct line slope away from the building, 
and without forming a trap in the line.  Use fittings manufactured for duct-to-conduit transition.   

F. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal spare 
ducts at terminations.  Use sealing compound and plugs to withstand at least 15-psig hydrostatic 
pressure. 

G. Pulling Cord:  Install 100-lbf- test nylon cord in ducts, including spares. 

H. Concrete-Encased Ducts:  Support ducts on duct separators. 

1. Separator Installation:  Space separators close enough to prevent sagging and deforming 
of ducts, with not less than 4 spacers per 20 feet of duct.  Secure separators to earth and 
to ducts to prevent floating during concreting.  Stagger separators approximately 6 inches 
between tiers.  Tie entire assembly together using fabric straps; do not use tie wires or 
reinforcing steel that may form conductive or magnetic loops around ducts or duct 
groups. 

2. Concreting Sequence:  Pour each run of envelope between manholes or other 
terminations in one continuous operation. 

a. Start at one end and finish at the other, allowing for expansion and contraction of 
ducts as their temperature changes during and after the pour.  Use expansion 
fittings installed according to manufacturer's written recommendations, or use 
other specific measures to prevent expansion-contraction damage. 

b. If more than one pour is necessary, terminate each pour in a vertical plane and 
install 3/4-inch reinforcing rod dowels extending 18 inches into concrete on both 
sides of joint near corners of envelope. 

3. Pouring Concrete:  Spade concrete carefully during pours to prevent voids under and 
between conduits and at exterior surface of envelope.  Do not allow a heavy mass of 
concrete to fall directly onto ducts.  Use a plank to direct concrete down sides of bank 
assembly to trench bottom.  Allow concrete to flow to center of bank and rise up in 
middle, uniformly filling all open spaces.  Do not use power-driven agitating equipment 
unless specifically designed for duct-bank application. 



Belmar Pavilions 02584 - 9  UNDERGROUND DUCTS &  
  UTILITY STRUCTURES  

4. Reinforcement:  Reinforce concrete-encased duct banks where they cross disturbed earth 
and where indicated.  Arrange reinforcing rods and ties without forming conductive or 
magnetic loops around ducts or duct groups. 

5. Forms:  Use walls of trench to form side walls of duct bank where soil is self-supporting 
and concrete envelope can be poured without soil inclusions; otherwise, use forms. 

6. Minimum Space between Ducts:  3 inches between ducts and exterior envelope wall, 2 
inches between ducts for like services, and 4 inches between power and signal ducts. 

7. Depth:  Install top of duct bank at least 24 inches below finished grade in areas not 
subject to deliberate traffic, and at least 30 inches below finished grade in deliberate 
traffic paths for vehicles, unless otherwise indicated. 

8. Stub-Ups:  Use manufactured duct elbows for stub-ups at poles and equipment and at 
building entrances through the floor, unless otherwise indicated.  Extend concrete 
encasement throughout the length of the elbow. 

9. Stub-Ups:  Use manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches of concrete. 

b. Stub-Ups to Equipment:  For equipment mounted on outdoor concrete bases, 
extend steel conduit horizontally a minimum of 60 inches from edge of base.  
Install insulated grounding bushings on terminations at equipment. 

10. Warning Tape:  Bury warning tape approximately 12 inches above all concrete-encased 
ducts and duct banks.  Align tape parallel to and within 3 inches of the centerline of duct 
bank.  Provide an additional warning tape for each 12-inch increment of duct-bank width 
over a nominal 18 inches.  Space additional tapes 12 inches apart, horizontally. 

I. Direct-Buried Duct Banks: 

1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor 
temperature. 

2. Space separators close enough to prevent sagging and deforming of ducts, with not less 
than 4 spacers per 20 feet of duct.  Secure separators to earth and to ducts to prevent 
displacement during backfill and yet permit linear duct movement due to expansion and 
contraction as temperature changes.  Stagger spacers approximately 6 inches between 
tiers. 

3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare 
trench bottoms as specified in Division 2 Section "Earthwork" for pipes less than 6 inches 
in nominal diameter. 

4. Install backfill as specified in Division 2 Section "Earthwork." 
5. After installing first tier of ducts, backfill and compact.  Start at tie-in point and work 

toward end of duct run, leaving ducts at end of run free to move with expansion and 
contraction as temperature changes during this process.  Repeat procedure after placing 
each tier.  After placing last tier, hand-place backfill to 4 inches over ducts and hand 
tamp.  Firmly tamp backfill around ducts to provide maximum supporting strength.  Use 
hand tamper only.  After placing controlled backfill over final tier, make final duct 
connections at end of run and complete backfilling with normal compaction as specified 
in Division 2 Section "Earthwork." 

6. Install ducts with a minimum of 3 inches between ducts for like services and 6 inches 
between power and signal ducts. 
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7. Depth:  Install top of duct bank at least 36 inches below finished grade, unless otherwise 
indicated. 

8. Set elevation of bottom of duct bank below the frost line. 

3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES 

A. Precast Concrete Handhole and Manhole Installation: 

1. Comply with ASTM C 891, unless otherwise indicated. 
2. Install units level and plumb and with orientation and depth coordinated with connecting 

ducts to minimize bends and deflections required for proper entrances. 
3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 

graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent 
undisturbed earth. 

B. Elevations: 

1. Manhole Roof:  Install with rooftop at least 15 inches below finished grade. 
2. Manhole Frame:  In paved areas and trafficways, set frames flush with finished grade.  

Set other manhole frames 1 inch above finished grade. 
3. Install handholes with bottom below the frost line, 42” below grade. 
4. Handhole Covers:  In paved areas and trafficways, set surface flush with finished grade.  

Set covers of other handholes 1 inch above finished grade. 
5. Where indicated, cast handhole cover frame integrally with handhole structure. 

C. Drainage:  Install drains in bottom of manholes where indicated.  Coordinate with drainage 
provisions indicated. 

D. Manhole Access:  Circular opening in manhole roof; sized to match cover size. 

1. Manholes with Fixed Ladders:  Offset access opening from manhole centerlines to align 
with ladder. 

2. Install chimney, constructed of precast concrete collars and rings to support frame and 
cover and to connect cover with manhole roof opening.  Provide moisture-tight masonry 
joints and waterproof grouting for cast-iron frame to chimney. 

E. Waterproofing:  Apply waterproofing to exterior surfaces of manholes and handholes after 
concrete has cured at least three days.  After ducts have been connected and grouted, and before 
backfilling, waterproof joints and connections and touch up abrasions and scars.  Waterproof 
exterior of manhole chimneys after mortar has cured at least three days. 

F. Dampproofing:  Apply dampproofing to exterior surfaces of manholes and handholes after 
concrete has cured at least three days.  After ducts have been connected and grouted, and before 
backfilling, dampproof joints and connections and touch up abrasions and scars.  Dampproof 
exterior of manhole chimneys after mortar has cured at least three days. 

G. Hardware:  Install removable hardware, including pulling eyes, cable stanchions, and cable 
arms, as required for installation and support of cables and conductors and as indicated. 
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H. Fixed Manhole Ladders:  Arrange to provide for safe entry with maximum clearance from 
cables and other items in manholes. 

I. Field-Installed Bolting Anchors in Manholes and Concrete Handholes:  Do not drill deeper than 
3-7/8 inches for manholes and 2 inches for handholes, for anchor bolts installed in the field.  
Use a minimum of two anchors for each cable stanchion. 

J. Warning Sign:  Install "Confined Space Hazard" warning sign on the inside surface of each 
manhole cover. 

3.6 GROUNDING 

A. Ground underground ducts and utility structures as per Section 16060 “Grounding and 
Bonding”. 

3.7 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. Demonstrate capability and compliance with requirements on completion of installation 
of underground ducts and utility structures. 

2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for out-
of-round duct.  Provide mandrel equal to 80 percent fill of duct.  If obstructions are 
indicated, remove obstructions and retest. 

3. Test manhole and handhole grounding to ensure electrical continuity of grounding and 
bonding connections.  Measure and report ground resistance to the Engineer. 

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

3.8 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  
Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout 
ducts. 

B. Clean internal surfaces of manholes, including sump.  Remove foreign material. 

END OF SECTION 02584 
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SECTION 02630 - STORM DRAINAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Storm Drainage shall be performed in accordance with Sections 601 and 602 of the New Jersey 
Department of Transportation Standard Specifications for Road and Bridge Construction, latest 
edition. 

1.2 SUMMARY 

A. This Section includes gravity-flow, nonpressure storm drainage with the following components: 
1. Drainage pipe. 
2. Roof Leaders.  
3. Roof Drain Cleanouts. 

B. Related Sections include the following: 

1. Division 2 Section "Earthwork" for excavation and backfill. 
2. Division 2 Section "Dewatering" for dewatering. 
3. Division 2 Section "Excavation Support and Protection" for excavation support and 

protection. 
4. Division 03 Section "Cast-in-Place Concrete" for cast-in-place concrete structures. 

C. All pipe outlets, manholes, and inlets shall be constructed as per the project plans and details.   

1.3 DEFINITIONS 

A. PVC:  Polyvinyl chloride 

1.4 PERFORMANCE REQUIREMENTS 

A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating:  10-foot head of water.  Pipe 
joints shall be at least silt tight, unless otherwise indicated. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 
1. PVC roof leaders and cleanouts 

B. Shop Drawings:  For the following: 
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1. Pipe, pipe coupling, connections, transitions. 
2. reports. 

C. Field quality-control test reports. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect pipe, pipe fittings, and seals from dirt and damage. 

B. Do not store plastic pipe and fittings in direct sunlight. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining 
materials. 

2.2 PVC PIPE AND FITTINGS 

A. PVC Gravity Sewer Piping: 

1. Pipe and Fittings:  ASTM F 679, T-1 wall thickness, PVC gravity sewer pipe with bell-
and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints. 

2.3 CLEANOUTS 

A. Plastic Cleanouts: 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 

a. Canplas LLC. 
b. IPS Corporation. 
c. NDS Inc. 
d. Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group. 

2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and 
riser to cleanout of same material as sewer piping. 

2.4 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the following: 

1. Cement:  ASTM C 150, Type II. 
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2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water-cementitious 
materials ratio. 

1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 
2. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel. 

C. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 
maximum water-cementitious materials ratio. 

1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 
2. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 2 Section "Earthwork." 

3.2 PIPING APPLICATIONS 

A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may 
be used in applications below, unless otherwise indicated. 

3.3 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 
arrangement of underground storm drainage piping.  Location and arrangement of piping layout 
take design considerations into account.  Install piping as indicated, to extent practical.  Where 
specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 
and couplings according to manufacturer's written instructions for use of lubricants, cements, 
and other installation requirements. 

C. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes 
and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

D. Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by tunneling, 
jacking, or a combination of both. 

E. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow. 
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2. Install PVC profile gravity sewer piping according to ASTM D 2321 and ASTM F 1668. 
3. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's 

"Concrete Pipe Installation Manual." 
4. Install HDPE corrugated sewer piping according to CPPA's "Recommended Installation 

Practices for Corrugated Polyethylene Pipe and Fittings 

F. Connection to existing manholes shall be done thru the method of core drilling.  After drilling, a 
flexible boot and proper sealant shall be used to insure a watertight seal between the proposed 
pipe and the existing manhole. 

G. All installed roof gutters / downspouts shall be connected to the proposed roof storm 
drainage trunkline installed under the buildings and connected to the Ocean Avenue 
Drainage system.  The roof gutters / downspouts shall not discharge directly onto the sand.  

3.4 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 
1. Join PVC profile gravity sewer piping according to ASTM D 2321 for elastomeric-seal 

joints or ASTM F 794 for gasketed joints. 

3.5 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil 
pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions 
to cleanouts.  Install piping so cleanouts open in direction of flow in sewer pipe. 

1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic 
areas. 

2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas. 
3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service. 

3.6 PIPE JOINT CONSTRUCTION 

A. Basic pipe joint construction is specified in Division 2 Section "Piped Utilities - Basic Materials 
and Methods."  Where specific joint construction is not indicated, follow piping manufacturer's 
written instructions. 

B. Join gravity-flow, nonpressure drainage piping according to the following: 
a. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe 

Installation Manual" for rubber-gasket joints. 

3.7 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318/318R. 
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3.8 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 

1. Submit separate reports for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 
b. Deflection:  Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter. 
c. Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 
within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to authorities having jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 

advance notice. 
4. Submit separate report for each test. 
5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities 

having jurisdiction, UNI-B-6, and the following: 

a. Exception:  Piping with soil tight joints unless required by authorities having 
jurisdiction. 

b. Option:  Test plastic piping according to ASTM F 1417. 
c. Option:  Test concrete piping according to ASTM C 924. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

3.9 CLEANING 

A. Clean interior of piping of dirt and superfluous materials. Flush with potable water. 
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SECTION 02741 - HOT-MIX ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Hot-Mix Asphalt Paving shall be performed in accordance with Divisions 300, 400 and  900 of 
the New Jersey Department of Transportation Standard Specifications for Road and Bridge 
Construction, latest edition.  Sawcutting shall be performed in accordance with Division 200 of 
the NJDOT Standard Specifications, latest edition.   

C. Line Striping and Markings shall be performed in accordance with Section 610 of the New 
Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, 
latest edition 

1.2 SUMMARY 

A. Section Includes: 
 

1. Hot-mix asphalt paving. 
2. Traffic Stripes, long-life epoxy resin. 
3. Traffic Markings, thermoplastic 

B. Related Sections: 

1. Division 2 Section "Earthwork" for aggregate subbase and base courses. 
2. Division 2 Section "Pavement Joint Sealants" for joint sealants and fillers at paving 

terminations. 
3. Division 2 Section "Earthwork" for aggregate subbase and base courses and for aggregate 

pavement shoulders. 

1.3 DEFINITION 

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested physical 
and performance properties. 
1. Job-Mix Designs:  For each job mix proposed for the Work. 

B. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking spaces.  
Indicate, with international symbol of accessibility, spaces allocated for people with disabilities. 
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C. Qualification Data:  For qualified manufacturer and Installer. 

D. Material Certificates:  For each paving material, from manufacturer. 

E. Material Test Reports:  For each paving material. 

F. Load Tickets:  The load ticket for each load of material that arrives on site specifying all 
requirements as set forth in NJDOT Division 400. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by the 
NJDOT. 

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated. 

C. Regulatory Requirements:  Comply with materials, workmanship, and other applicable 
requirements of NJDOT for asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in standard 
specifications do not apply to this Section. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pavement-marking materials to Project site in original packages with seals unbroken 
and bearing manufacturer's labels containing brand name and type of material, date of 
manufacture, and directions for storage. 

B. Store pavement-marking materials in a clean, dry, protected location within temperature range 
required by manufacturer.  Protect stored materials from direct sunlight. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met: 

1. Prime Coat:  Minimum surface temperature of 60 deg F. 
2. Tack Coat:  Minimum surface temperature of 60 deg F. 
3. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of 

placement. 
4. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement. 

B. Pavement-Markings:  Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature of 40 deg F for oil-based materials, 55 deg F for 
water-based materials, and not exceeding 95 deg F.  Comply with manufacturer’s recommended 
application temperatures and humidity levels. 
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PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. All aggregates shall comply with Section 901 of the New Jersey Department of Transportation 
Specifications. 

2.2 ASPHALT MATERIALS AND PAVING MIX 

A. All asphalt materials shall comply with Section 902 of the New Jersey Department of 
Transportation Specifications. 

B. All pavement markings shall comply with Section 912 of the New Jersey Department of 
Transportation Specifications. 

2.3 PAVEMENT MARKINGS 

A. Epoxy Pavement Markings:  Epoxy pavement markings shall comply with NJDOT 
Specifications Section 912. 

1. Color:  As indicated. 

B. Thermoplastic Pavement Markings:  thermoplastic pavement markings shall comply with 
NJDOT Specifications Section 912. 

1. Color:  As indicated. 

C. Glass Beads:  AASHTO M 247, Type 1. 

2.4 MIXES 

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by the NJDOT and 
complying with the following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction.  Limit vehicle speed to 3 mph. 
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2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 
tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed. 

C. Place DGA Base Course on suitable sub-base only in accordance with Division 2. 

D. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material 
from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Prime Coat:  Apply uniformly over surface of compacted unbound-aggregate base course at a 
rate of 0.15 to 0.50 gal./sq. yd.  Apply enough material to penetrate and seal but not flood 
surface.  Allow prime coat to cure. 

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over 
surface to blot excess asphalt.  Use enough sand to prevent pickup under traffic.  Remove 
loose sand by sweeping before pavement is placed and after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

C. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. 
yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

3.3 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place 
asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of 
mix.  Place each course to required grade, cross section, and thickness when compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
2. Place hot-mix asphalt surface course in single lift. 
3. Spread mix at minimum temperature of 250 deg F. 
4. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated. 
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser 
width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips.  Complete a section of asphalt base course before placing asphalt 
surface course. 
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C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 
to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface. 

3.4 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct 
joints free of depressions, with same texture and smoothness as other sections of hot-mix 
asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 
3. Offset transverse joints, in successive courses, a minimum of 24 inches. 
4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" 
method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving 
Operations".  

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement. 

6. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.5 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 
excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-
plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and 
outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness.  Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while 
hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix 
asphalt course has been uniformly compacted to the following density: 

1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927, 
but not less than 94 percent nor greater than 100 percent. 

2. Average Density:  92 percent of reference maximum theoretical density according to 
ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to 
proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 
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F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and 
replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface 
smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled 
and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked. 

3.6 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the 
following tolerances: 

1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within 
the following tolerances as determined by using a 10-foot straightedge applied transversely or 
longitudinally to paved areas: 

1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 

3.7 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect. 

B. Allow paving to age for 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide 
a minimum wet film thickness of 15 mils. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined 
according to ASTM D 3549. 

C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances. 
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D. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement according to ASTM D 979. 

1. Reference maximum theoretical density will be determined by averaging results from 
four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared 
according to ASTM D 2041, and compacted according to job-mix specifications. 
 

2. In-place density of compacted pavement will be determined by testing core samples 
according to ASTM D 1188 or ASTM D 2726. 

a. One core sample will be taken for every 1,000 sq. yd. or less of installed pavement, 
with no fewer than 3 cores taken. 

b. Field density of in-place compacted pavement may also be determined by nuclear 
method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM 
D 2726. 

E. Replace and compact hot-mix asphalt where core tests were taken. 

F. Remove and replace or install additional hot-mix asphalt where test results or measurements 
indicate that it does not comply with specified requirements. 

3.9 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project site and 
legally dispose of them in an EPA-approved landfill. 

B. Do not allow milled materials to accumulate on-site. 

END OF SECTION 02741 
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SECTION 02751 - CEMENT CONCRETE PAVEMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Cement Concrete Pavement shall be performed in accordance with Sections 605 and 607 of the 
New Jersey Department of Transportation Standard Specifications for Road and Bridge 
Construction, latest edition. 

1.2 SUMMARY 

A. This Section includes exterior cement concrete pavement for the following: 
1. Concrete Walk, 4” thick 
2. Concrete Aprons 
3. Concrete Curb 

B. Related Sections include the following: 

1. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course. 
2. Division 2 Section "Pavement Joint Sealants" for joint sealants of joints in concrete 

pavement and at isolation joints of concrete pavement with adjacent construction. 
3. Division 3 Section "Cast-in-Place Concrete" for general building applications of 

concrete. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag. 

1.4 SUBMITTALS 

A. Product Data:  For each type of manufactured material and product indicated. 

B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

C. Qualification Data:  For manufacturer. 

D. Material Test Reports:  From a qualified testing agency indicating and interpreting test results 
for compliance of the following with requirements indicated, based on comprehensive testing of 
current materials: 
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1. Aggregates. 

E. Material Certificates:  Signed by manufacturers certifying that each of the following materials 
complies with requirements: 

1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Admixtures. 
4. Curing compounds. 
5. Applied finish materials. 
6. Bonding agent or epoxy adhesive. 
7. Joint fillers. 

F. Field quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies 
with ASTM C 94/C 94M requirements for production facilities and equipment. 

B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 
and ASTM E 329 for testing indicated, as documented according to ASTM E 548. 

C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless 
modified by requirements in the Contract Documents. 

D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 

1.6 PROJECT CONDITIONS 

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 

PART 2 - PRODUCTS 

2.1 FORMS 

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, smooth exposed surfaces. 

1. Use flexible or curved forms for curves with a radius 100 feet or less. 

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces. 
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2.2 STEEL REINFORCEMENT 

A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire 
into flat sheets. 

B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60; deformed. 

2.3 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source throughout the Project: 

1. Portland Cement:  ASTM C 150, Type  I/II,. 

B. Normal-Weight Aggregates:  Aggregate shall be provided as per Section 901.12 of the New 
Jersey Department of Transportation Specifications. 

1. Maximum Coarse-Aggregate Size:  3/4 inch nominal. 

C. Water:  ASTM C 94/C 94M. 

D. Air-Entraining Admixture:  ASTM C 260. 

E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass 
of cementitious material. 

2.4 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry. 

B. Water:  Potable. 

2.5 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

C. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to 
requirements, and as follows: 

1. Types  IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 
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2.6 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of 
normal-weight concrete determined by either laboratory trial mixes or field experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed concrete 
mixture designs for the trial batch method. 

B. Proportion mixtures to provide normal-weight concrete with the following properties: 

1. Compressive Strength (28 Days):  As per NJDOT Specification Section 914 and as per 
plans. 

2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  As per NJDOT 
Specification Section 914 

3. Slump Limit:  As per NJDOT Specification Section 914. 

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight 
concrete at point of placement having an air content as follows: 

D. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions. 

2.7 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work. 

1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time 
from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing 
and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired 
equipment to identify soft pockets and areas of excess yielding. 

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  
Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 
tons. 

3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch 
require correction according to requirements in Division 2 Section "Earthwork." 

C. Proceed with concrete pavement operations only after nonconforming conditions have been 
corrected and subgrade is ready to receive pavement. 
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3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to 
required lines, grades, and elevations.  Install forms to allow continuous progress of work and 
so forms can remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 
without damage. 

3.4 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 
concrete placement.  Maintain minimum cover to reinforcement. 

D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at 
least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent 
continuous laps in either direction. 

E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and 
free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required 
before placement.  Set mats for a minimum 2-inch overlap of adjacent mats. 

3.5 JOINTS 

A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with 
faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to 
centerline, unless otherwise indicated. 

1. When joining existing pavement, place transverse joints to align with previously placed 
joints, unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of pavement and at 
locations where pavement operations are stopped for more than one-half hour unless pavement 
terminates at isolation joints. 

1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do 
not continue reinforcement through sides of pavement strips, unless otherwise indicated. 

2. Provide tie bars at sides of pavement strips where indicated. 
3. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed 

against hardened or partially hardened concrete surfaces. 
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4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, 
unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete. 

5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  
Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one 
side of joint. 

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, 
catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated. 

1. Locate expansion joints at intervals of 50 feet, unless otherwise indicated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 

joint sealant is indicated. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated. 
5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or 

clip joint-filler sections together. 
6. Protect top edge of joint filler during concrete placement with metal, plastic, or other 

temporary preformed cap.  Remove protective cap after concrete has been placed on both 
sides of joint. 

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness, as follows to match jointing of existing adjacent concrete pavement: 

E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with 
an edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.  
Eliminate tool marks on concrete surfaces. 

3.6 CONCRETE PLACEMENT 

A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel 
reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of 
their work. 

B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  
Do not place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not 
place concrete around manholes or other structures until they are at required finish elevation and 
alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 

E. Do not add water to concrete during delivery or at Project site. 

F. Do not add water to fresh concrete after testing. 

G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push 
or drag concrete into place or use vibrators to move concrete into place. 
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H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 
by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 
internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side 
forms.  Use only square-faced shovels for hand spreading and consolidation.  Consolidate 
with care to prevent dislocating reinforcement, dowels, and joint devices. 

I. Screed pavement surfaces with a straightedge and strike off. 

J. Commence initial floating using bull floats or darbies to impart an open textured and uniform 
surface plane before excess moisture or bleed water appears on the surface.  Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 

K. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less 
than 50 deg F and not more than 80 deg F at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mix designs. 

L. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions 
exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time 
of placement.  Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated to total amount of mixing water.  Using 
liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.7 FLOAT FINISHING 

A. General:  Do not add water to concrete surfaces during finishing operations. 

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven 
floats, or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true 
planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform 
granular texture. 
1. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-

finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular 
to line of traffic. 
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3.8 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface. 

E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing 
compound, or a combination of these as follows: 

1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

3.9 PAVEMENT TOLERANCES 

A. Comply with tolerances of ACI 117 and as follows: 

1. Elevation:  1/4 inch. 
2. Thickness:  Plus 3/8 inch, minus 1/4 inch. 
3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch. 
4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch. 
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch. 
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch. 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length 

of dowel 1/4 inch per 12 inches. 
8. Joint Spacing:  3 inches. 
9. Contraction Joint Depth:  Plus 1/4 inch, no minus. 
10. Joint Width:  Plus 1/8 inch, no minus. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and prepare test reports. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 
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1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mix placed each day. 

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mix.  Perform additional 
tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not 
less than one test for each day's pour of each concrete mix. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 
and below and when 80 deg F and above, and one test for each composite sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of 
three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 
specimens at 28 days. 

a. A compressive-strength test shall be the average compressive strength from 2 
specimens obtained from same composite sample and tested at 28 days. 

C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-
strength tests equals or exceeds specified compressive strength and no compressive-strength test 
value falls below specified compressive strength by more than 500 psi. 

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 
within 48 hours of testing.  Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, 
concrete mixture proportions and materials, compressive breaking strength, and type of break 
for both 7- and 28-day tests. 

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Architect. 

G. Remove and replace concrete pavement where test results indicate that it does not comply with 
specified requirements. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

3.11 REPAIRS AND PROTECTION 

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not 
comply with requirements in this Section. 
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B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks 
or defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement 
concrete bonded to pavement with epoxy adhesive. 

C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after 
placement.  When construction traffic is permitted, maintain pavement as clean as possible by 
removing surface stains and spillage of materials as they occur. 

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  
Sweep concrete pavement not more than two days before date scheduled for Substantial 
Completion inspections. 

END OF SECTION 02751 
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SECTION 02821 – Fencing & Bollards 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Chain-link fences and gates shall be performed in accordance with Section 605 of the New 
Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, 
latest edition. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Chain-Link Fences:  Industrial. 
2. Gates:  Industrial Swing Gate. 
3. Bollards 

B. Related Sections include the following: 

1. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link 
fences and gates are located. 

2. Division 3 Section "Cast-in-Place Concrete" for bollard footings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide chain-link fences and gates capable of withstanding the effects 
of gravity loads and the following loads and stresses within limits and under conditions 
indicated: 

1. Minimum Post Size and Maximum Spacing for Wind Velocity Pressure:  Determine 
based on mesh size and pattern specified, and on the following minimum design wind 
pressures and according to CLFMI WLG 2445: 

2. Determine minimum post size, group, and section according to ASTM F 1043 for 
framework up to 6 feet high, and post spacing not to exceed 10 feet. 

B. Lightning Protection System:  Maximum grounding-resistance value of 25 ohms under normal 
dry conditions. 
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1.4 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for fences and gates. 

1. Fence and gate posts, rails, and fittings. 
2. Chain-link fabric, reinforcements, and attachments. 
3. Gates and hardware. 
4. Bollards, footings designs 

B. Shop Drawings:  Show locations of fences, gates, posts, rails, tension wires, details of extended 
posts, extension arms, gate swing, or other operation, hardware, and accessories.  Indicate 
materials, dimensions, sizes, weights, and finishes of components.  Include plans, gate 
elevations, sections, details of post anchorage, attachment, bracing, and other required 
installation and operational clearances. 

C. Product Certificates:  For each type of fence, and gate, signed by product manufacturer. 

1. Strength test results for framing according to ASTM F 1043. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed chain-link fences and 
gates similar in material, design, and extent to those indicated for this Project and whose work 
has resulted in construction with a record of successful in-service performance. 

1. Engineering Responsibility:  Preparation of data for chain-link fences and gates, 
including Shop Drawings, based on testing and engineering analysis of manufacturer's 
standard units in assemblies similar to those indicated for this Project. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify layout information for chain-link fences and gates shown on 
Drawings in relation to property survey and existing structures.  Verify dimensions by field 
measurements. 

B. Verify locations of bollards around the site. 

PART 2 - PRODUCTS 

2.1 CHAIN-LINK FENCE FABRIC 

A. General:  7 Feet.  Provide fabric in one-piece heights measured between top and bottom of outer 
edge of selvage knuckle or twist.  Comply with ASTM A 392, CLFMI CLF 2445, and 
requirements indicated below: 

1. Steel Wire Fabric:  Polymer-coated wire with a diameter of 0.148 inch (9 gauge). 
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a. Mesh Size:  2 inches. 
b. Polymer Coating:  ASTM D 668, Class 1 over metallic-coated steel wire. 

1) Color:  Black, complying with ASTM F 934. 

c. Coat selvage ends of fabric that is metallic coated before the weaving process with 
manufacturer's standard clear protective coating. 

2. Selvage:  Knuckled at both selvages. 

2.2 INDUSTRIAL FENCE FRAMING 

A. Posts and Rails:  Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round 
pipe, and the following: 

1. Group:  IA, round steel pipe, Schedule 40. 
2. Fence Height:  6 feet. 
3. Strength Requirement:  Heavy industrial according to ASTM F 1043. 
4. Post Diameter and Thickness:  According to ASTM F 1043. 

a. Horizontal-Slide Gate Post:  According to ASTM F 1184. 
1) Openings Wider Than 12 Feet:  Steel post, 4-inch diameter, and 8.65-lb/ft. 

weight. 

5. Coating for Steel Framing: 

a. Black Polymer coating over metallic coating. 

2.3 TENSION WIRE 

A. General:  Provide horizontal tension wire at the following locations: 

1. Location:  Extended along bottom of fence fabric. 

B. Metallic-Coated Steel Wire:  0.177-inch- diameter, marcelled tension wire complying with 
ASTM A 817, ASTM A 824, and the following: 

1. Metallic Coating:  Type III, Zn-5-Al-MM alloy with the following minimum coating 
weight: 
a. Matching chain-link fabric coating weight. 

2.4 INDUSTRIAL SWING GATES 

A. General:  Comply with ASTM F 900 for swing gate types. 

1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1043 and 
ASTM F 1083 for materials and protective coatings. 

B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside 
dimension and weight according to ASTM F 900 and the following: 
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1. Gate Fabric Height:  As indicated. 
2. Leaf Width:  As indicated. 
3. Frame Members: 

a. Tubular Steel:  1.90 inches round. 

C. Frame Corner Construction: 

1. Welded frame with panels assembled with bolted or riveted corner fittings and 5/16-inch- 
diameter, adjustable truss rods for panels 5 feet wide or wider. 

D. Hardware:  Latches permitting operation from both sides of gate, locking devices roller 
assemblies and stops fabricated from galvanized steel. Fabricate latches with integral eye 
openings for padlocking; padlock accessible from both sides of gate. 

2.5 FITTINGS 

A. General:  Comply with ASTM F 626. 

B. Post and Line Caps:  Provide for each post. 

1. Line post caps with loop to receive tension wire or top rail. 

C. Rail and Brace Ends:  Attach rails securely to each gate, corner, pull, and end post. 

D. Rail Fittings:  Provide the following: 

1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches long. 
2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate rails in the 

fence line-to-line posts. 

E. Tension and Brace Bands:  Pressed steel. 

F. Tension Bars:  Steel, length not less than 2 inches shorter than full height of chain-link fabric.  
Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric 
is integrally woven into post. 

G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other 
means of adjustment. 

H. Tie Wires, Clips, and Fasteners:  According to ASTM F 626. 

1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, 
complying with the following: 

a. Hot-Dip Galvanized Steel:  0.148-inch- diameter wire; galvanized coating 
thickness matching coating thickness of chain-link fence fabric. 
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2.6 CAST-IN-PLACE CONCRETE 

A. Materials:  Portland cement complying with ASTM C 150, Type I aggregates complying with 
ASTM C 33, and potable water for ready-mixed concrete complying with ASTM C 94/C 94M. 

1. Concrete Mixes:  Normal-weight concrete air entrained with not less than 3000-psi 
compressive strength (28 days), 3-inch slump, and 1-inch maximum size aggregate. 

B. Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight 
concrete mixed with potable water according to manufacturer's written instructions. 

2.7 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by 
manufacturer, for exterior applications. 

B. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-
controlled expansion cement formulation for mixing with potable water at Project site to create 
pourable anchoring, patching, and grouting compound.  Provide formulation that is resistant to 
erosion from water exposure without needing protection by a sealer or waterproof coating and 
that is recommended in writing by manufacturer, for exterior applications. 

2.8 FENCE GROUNDING 

A. Conductors:  Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and 
larger. 

1. Material above Finished Grade:  Copper. 
2. Material on or below Finished Grade:  Copper. 
3. Bonding Jumpers:  Braided copper tape, 1 inch wide, woven of No. 30 AWG bare copper 

wire, terminated with copper ferrules. 

B. Connectors and Grounding Rods:  Comply with UL 467. 

1. Connectors for Below-Grade Use:  Exothermic welded type. 
2. Grounding Rods:  Copper-clad steel. 

a. Size:  5/8 by 96 inches. 

2.9 BOLLARDS 

A. Bollards shall be 4” diameter, galvanized schedule 40 steel pipe.  Bollards shall be set in 
concrete foundations to the lines and grades as shown on the plans and details.   

B. Bollards set within concrete shall be wrapped (only within the surface slab and not the entire 
footing) with a ½” bituminous expansion joint, sealed with a backer rod and Sikaflex 1A. 

C. All bollards shall be painted yellow with epoxy paint as per the plans..  
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D. Once set, all bollards shall be filled with concrete from top to bottom and slightly mounded over 
top.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 
clearing, earthwork, pavement work, and other conditions affecting performance. 

1. Do not begin installation before final grading is completed, unless otherwise permitted by 
Engineer. 

2. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet or 
line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground 
structures, benchmarks, and property monuments. 

3.3 INSTALLATION, GENERAL 

A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements 
specified. 

1. Install fencing on established boundary lines inside property line. 

3.4 CHAIN-LINK FENCE INSTALLATION 

A. Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings indicated, in 
firm, undisturbed soil. 

B. Post Setting:  Set posts in concrete at indicated spacing into firm, undisturbed soil. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 
position during setting with concrete or mechanical devices. 

2. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp 
for consolidation.  Protect aboveground portion of posts from concrete splatter. 

a. Exposed Concrete:  Extend 2 inches above grade; shape and smooth to shed water. 
b. Concealed Concrete:  Top 2 inches below grade to allow covering with surface 

material. 

3. Mechanically Driven Posts:  Drive into soil to depth of 36 inches. Protect post top to 
prevent distortion. 
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C. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull 
posts at changes in horizontal or vertical alignment of 15 degrees or more. 

D. Line Posts:  Space line posts uniformly at 10 feet o.c. 

E. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb 
position and alignment of fencing.  Install braces at end and gate posts and at both sides of 
corner and pull posts. 

1. Locate horizontal braces at midheight of fabric 6 feet or higher, on fences with top rail 
and at 2/3 fabric height on fences without top rail.  Install so posts are plumb when 
diagonal rod is under proper tension. 

F. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of 
fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch- diameter 
hog rings of same material and finish as fabric wire, spaced a maximum of 24 inches o.c.  
Install tension wire in locations indicated before stretching fabric. 
1. Bottom Tension Wire:  Install tension wire within 6 inches of bottom of fabric and tie to 

each post with not less than same diameter and type of wire. 

G. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of 
fencing.  Run rail continuously through line post caps, bending to radius for curved runs and 
terminating into rail end attached to posts or post caps fabricated to receive rail at terminal 
posts.  Provide expansion couplings as recommended in writing by fencing manufacturer. 

H. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 1 inch between 
finish grade or surface and bottom selvage, unless otherwise indicated.  Pull fabric taut and tie 
to posts, rails, and tension wires.  Anchor to framework so fabric remains under tension after 
pulling force is released. 

I. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts 
with tension bands spaced not more than 15 inches o.c. 

J. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire 
at 1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other 
end to chain-link fabric per ASTM F 626.  Bend ends of wire to minimize hazard to individuals 
and clothing. 

1. Maximum Spacing:  Tie fabric to line posts at 12 inches o.c. and to braces at 24 inches 
o.c. 

3.5 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-
resistant or concealed means.  Install ground-set items in concrete for anchorage.  Adjust 
hardware for smooth operation and lubricate where necessary. 
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3.6 GROUNDING AND BONDING 

A. Fence Grounding:  Install at maximum intervals of 1500 feet except as follows: 

1. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways:  Ground at 
maximum intervals of 750 feet. 

a. Gates and Other Fence Openings:  Ground fence on each side of opening. 

1) Bond metal gates to gate posts. 
2) Bond across openings, with and without gates, except openings indicated as 

intentional fence discontinuities.  Use No. 2 AWG wire and bury it at least 
18 inches below finished grade. 

B. Grounding Method:  At each grounding location, drive a grounding rod vertically until the top is 
6 inches below finished grade.  Connect rod to fence with No. 6 AWG conductor.  Connect 
conductor to each fence component at the grounding location, including the following: 

1. Each Barbed Wire Strand.  Make grounding connections to barbed wire with wire-to-wire 
connectors designed for this purpose. 

2. Each Barbed Tape Coil:  Make grounding connections to barbed tape with connectors 
designed for this purpose. 

C. Bonding Method for Gates:  Connect bonding jumper between gate post and gate frame. 

D. Connections:  Make connections so possibility of galvanic action or electrolysis is minimized.  
Select connectors, connection hardware, conductors, and connection methods so metals in direct 
contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 
contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 

clamps. 
4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and 

mechanical clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

E. Bonding to Lightning Protection System:  If fence terminates at lightning-protected building or 
structure, ground the fence and bond the fence grounding conductor to lightning protection 
down conductor or lightning protection grounding conductor complying with NFPA 780. 

3.7 FIELD QUALITY CONTROL 

A. Grounding-Resistance Testing:  Engage a qualified independent testing and inspecting agency 
to perform field quality-control testing. 

1. Grounding-Resistance Tests:  Subject completed grounding system to a megger test at 
each grounding location.  Measure grounding resistance not less than two full days after 
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last trace of precipitation, without soil having been moistened by any means other than 
natural drainage or seepage and without chemical treatment or other artificial means of 
reducing natural grounding resistance.  Perform tests by two-point method according to 
IEEE 81. 

2. Excessive Grounding Resistance:  If resistance to grounding exceeds specified value, 
notify Architect promptly.  Include recommendations for reducing grounding resistance 
and a proposal to accomplish recommended work. 

3. Report:  Prepare test reports certified by a testing agency of grounding resistance at each 
test location.  Include observations of weather and other phenomena that may affect test 
results. 

B. Related Sections include the following: 

1. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link 
fences and gates are located. 

2. Division 3 Section "Cast-in-Place Concrete" for bollard footings. 

C.  
 

END OF SECTION 02821 
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SECTION 03300 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, placement procedures, and finishes. 

B. Related Sections: 

1. Division 5 Section “Structural Steel” for anchor bolts to be installed in concrete 
foundations and connectors for reinforcing at steel framing. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture. 

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement. 

D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional 
engineer detailing fabrication, assembly, and support of formwork. 

E. Welding certificates. 

F. Material certificates. 

G. Material test reports. 

H. Floor surface flatness and levelness measurements. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

B. Testing Agency Qualifications:  An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 
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C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, 
"Structural Welding Code - Reinforcing Steel." 

D. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5 and Section 7, 
"Lightweight Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

E. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 

F. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-
drawn steel wire into flat sheets. 

C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice. 

D. Connectors to Structural Steel: Where required on the Design Drawings, provide connectors to 
allow for attachment of reinforcing steel to structural steel framing. 

1. Connectors shall be “BPI Barsplicer Structural Connector” by BarSplice Products, Inc. or 
equal as approved by the Engineer.  Connectors shall be of sizes to suit reinforcing as 
shown on the drawings. 

2. Connectors shall be welded to the structural steel framing in accordance with the Design 
Drawings and the manufacturer’s recommendations. 

3. Provide threaded reinforcing bars suitable for use with specified structural connectors. 



Belmar Pavilions 03300 - 3  CAST-IN-PLACE CONCRETE 
 

2.3 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I 

a. Fly Ash:  ASTM C 618, Class F or C. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates:  ASTM C 33, graded. 

1. Maximum Coarse-Aggregate Size:   
a. 1-1/2” nominal for typical construction 
b. 3/4 inch nominal.for slab-on-grade 

2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Lightweight Aggregate:  ASTM C 330, 1/2-inch nominal maximum aggregate size. 

D. Water:  ASTM C 94/C 94M and potable 

2.4 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete.  Do not use calcium chloride or admixtures containing calcium 
chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.5 WATERSTOPS 

A. Flexible PVC Waterstops:  CE CRD-C 572, for embedding in concrete to prevent passage of 
fluids through joints.  Factory fabricate corners, intersections, and directional changes. 

1. PVC waterstops shall be of sizes as shown on the Structural design drawings, and shall be 
as manufactured by Durajoint Division of Four Seasons, Inc., or equal as approved by the 
Engineer. 

B. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, butyl 
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 
3/4 by 1 inch. 
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1. Bentonite waterstops (if used) shall be as shown on the Structural design drawings, and 
shall be one of the following: 
a. “Volclay Waterstop RX-101” as manufactured by Cetco Building Materials 
b. “Expand-Tite 400EXP100” as manufactured by Durajoint Division of Four 

Seasons, Inc. 
c. Or equal as approved by the Engineer. 

2.6 VAPOR RETARDERS 

A. Sheet Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 10 mils thick. 

2.7 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
nondissipating, certified by curing compound manufacturer to not interfere with bonding of 
floor covering. 

2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber 
or ASTM D 1752, cork or self-expanding cork. 

B. Control Joints for Composite Slabs: Prefabricated control joints for elevated slabs on deck shall 
be continuous “Zip-Strip” sections, 1” deep, No. 21-1x10, as manufactured by Superior 
Profiles, Inc., or equal as approved by the Engineer. Installation of joints and removal of cap 
sections shall be in complete accordance with the manufacturer’s recommendations. 

2.9 CONCRETE MIXTURES 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

B. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica 
fume as needed to reduce the total amount of portland cement, which would otherwise be used, 
by not less than 40 percent. 

C. Admixtures:  Use admixtures according to manufacturer's written instructions. 
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1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as 
required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 
slabs and parking structure slabs, concrete required to be watertight, and concrete with a 
water-cementitious materials ratio below 0.50. 

D. Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  4 inches for concrete with verified slump of 2 to 4 inches before adding 

high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch. 
4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. 
5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch 

nominal maximum aggregate size. 
6. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 

E. Proportion structural lightweight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Calculated Equilibrium Unit Weight:  115 lb/cu. ft., plus or minus 3 lb/cu. ft. as 

determined by ASTM C 567. 
3. Slump Limit: 4 inches, plus or minus 1 inch. 
4. Air Content:  6 percent, plus or minus 2 percent at point of delivery for nominal 

maximum aggregate size greater than 3/8 inch. 
5. Air Content:  7 percent, plus or minus 2 percent at point of delivery for nominal 

maximum aggregate size 3/8 inch or less. 
6. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 

2.10 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.11 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 
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PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Chamfer exterior corners and edges of permanently exposed concrete only if/as indicated on the 
design drawings. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

3.3 VAPOR RETARDERS 

A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.4 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 

3.5 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 
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1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing 
each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after 
applying surface finishes.  Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when 
cutting action will not tear, abrade, or otherwise damage surface and before concrete 
develops random contraction cracks. 

3. See Structural design drawings for details of joints in slabs-on-grade. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

E. Waterstops:  Install in construction joints and at other joints indicated according to 
manufacturer's written instructions. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed. 

B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

C. Cold-Weather Placement:  Comply with ACI 306.1. 

D. Hot-Weather Placement:  Comply with ACI 301. 

3.7 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be 
covered with a coating or covering material applied directly to concrete. 

C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where 
indicated: 
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1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture.  Do not apply cement grout other than that created by the rubbing 
process. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

3.8 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 
inch in one direction.   

1. Apply scratch finish to surfaces indicated to receive concrete floor toppings, or to receive 
mortar setting beds for bonded cementitious floor finishes, if/as required on the 
Architectural and/or Site Plan drawings. 

C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small 
or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

1. Apply float finish to surfaces to  receive trowel finish or to be covered with fluid-applied 
or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo if/as required 
on the Architectural and/or Site Plan drawings. 

D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, 
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system if/as required on the Architectural drawings. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed 
anywhere on the surface does not exceed 1/8 inch. 

E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or quarry 
tile is to be installed by either thickset or thin-set method if/as required on the Architectural 
drawings.  While concrete is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 
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F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and 
elsewhere as indicated. 

3.9 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days. 
2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less than 
seven days.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period. 

a. Removal:  After curing period has elapsed, remove curing compound without 
damaging concrete surfaces by method recommended by curing compound 
manufacturer. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period. 

3.10 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove 
and replace concrete that cannot be repaired and patched to Architect's approval. 

3.11 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

END OF SECTION 03300 
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SECTION 035416 

CEMENT LEVELING COMPOUND 

PART 1 GENERAL 

1.1 DESCRIPTION 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services 
necessary to complete the cement leveling compound as shown on the drawings and/or 
specified herein, including, but not necessarily limited to, the following: 

1. Self-leveling cement compound applied over existing concrete substrates in 5th 
Avenue Pavilion. 

1.3 RELATED SECTIONS 

A. Concrete work - Section 033000. 

1.4 QUALITY ASSURANCE 

A. Applicator:  Company specializing in performing the work of this Section with a 
minimum of 3 years' experience and approved by the manufacturer of the product used. 

1.5 SUBMITTALS 

A. Submit catalog information and product data for material to be used. 

B. Submit approval letter as required by Article 3.1, para. B. herein. 

1.6 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 

C. Locate where directed by the Architect. 

D. Approved mock-up may remain as part of the Work. 

1.7 JOB REQUIREMENTS 

A. Do not install underlayment until floor penetrations and peripheral work are complete. 
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B. Maintain minimum ambient temperatures of 50 degrees F. 24 hours before, during, and 
72 hours after installation of underlayment. 

C. During the curing process, ventilate spaces to remove excess moisture and until 
underlayment is dry, allow a minimum of seven (7) days. 

PART 2 PRODUCTS 

2.1 MANUFACTURER 

A. Subject to the requirements specified herein, provide one of the following products: 

1. "Level Set 200" by ProSpec. 

2. "DSP-520" made by H.B. Fuller Co. 

3. "Super Flo-Top" made by Euclid Chemical Co. 

4. "K-15" made by Ardex. 

5. "Ultraplan 1 Plus" by the Mapei Corp. (rapid setting). 

6. "Novoplan 2" by the Mapei Corp. (standard setting). 

7. "Level Quick R/S" or "E/S" by Custom Buiding Products. 

2.2 MATERIALS 

A. Underlayment:  One of the above listed products. 

B. Water:  Potable and not detrimental to underlayment mix materials. 

C. Primer:  Manufacturer's recommended type. 

D. Joint and Crack Filler:  Latex based. 

2.3 MIXING 

A. Site mix materials in accordance with manufacturer's instructions. 

B. Mix to achieve following characteristics: 

1. Density:  115 lb./cu. ft. minimum dry density. 

2. Compressive Strength:  4,000 psi minimum in accordance with ASTM C 109. 

3. Fire Hazard Classification:  Flame/Smoke rating of 0/0 in accordance with ASTM 
E 286. 

C. Mix to self-leveling consistency. 
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PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where cement leveling compounds are to be installed 
and correct any conditions detrimental to the proper and timely completion of the work.  
Do not proceed with the work until unsatisfactory conditions are corrected to permit 
proper installation of the work. 

B. Manufacturer’s representative must inspect surfaces to receive cement leveling 
compound and approve those surfaces in writing to the Architect prior to start of 
application. 

3.2 PREPARATION 

A. Vacuum clean surfaces; remove any material (curing compounds, film, dirt) that would 
be detrimental to bond of cement leveling compound. 

B. Prime substrate in accordance with manufacturer's instructions.  Allow to dry. 

C. Close floor openings. 

3.3 APPLICATION 

A. Install underlayment in accordance with manufacturer's instructions. 

B. Transition to existing floor; use stiff mix to slope to align with existing adjacent floor. 

3.4 CURING 

A. Air cure in accordance with manufacturer's instructions. 

3.5 APPLICATION TOLERANCE 

A. Top Surface:  Level to 1/8 inch in 10 ft. 

3.6 PROTECTION OF FINISHED WORK 

A. Do not permit traffic over unprotected floor underlayment surfaces and until 
underlayment is completely dry. 

END OF SECTION 
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SECTION 05120 

STRUCTURAL STEEL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes structural steel and grout. 

B. Related Sections: 

1. Division 3 Section “Cast-In-Place Concrete” for installation of anchor bolts. 

1.2 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of 
Standard Practice for Steel Buildings and Bridges." 

1.3 PERFORMANCE REQUIREMENTS 

A. Connections:  Provide details of simple shear connections required by the Contract Documents 
to be selected or completed by structural-steel fabricator to withstand loads indicated and 
comply with other information and restrictions indicated. 

1. Select and complete connections using schematic details indicated, beam and girder 
reactions as shown on the design drawings, and AISC 360. 

2. Use ASD; data are given at service-load level. 

B. Moment Connections:  Type FR, fully restrained, with loads as indicated on design drawings. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication of structural-steel components. 

C. Qualification Data:  For qualified Installer, fabricator, and testing agency. 

D. Welding certificates. 

E. Mill test reports for structural steel, including chemical and physical properties. 

F. Source quality-control reports. 
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1.5 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

B. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 
2. AISC 360. 
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M or ASTM A 572/A 572M, Grade 50. 

B. Channels, Angles, and S-Shapes:  ASTM A 36/A 36M unless otherwise noted on design 
drawings to be ASTM A 572/A 572M, Grade 50. 

C. Plate and Bar:  ASTM A 36/A 36M unless otherwise noted on design drawings to be 
ASTM A 572/A 572M, Grade 50. 

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

F. Welding Electrodes:  Comply with AWS requirements, E70-series unless otherwise noted. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy-hex steel structural 
bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened 
carbon-steel washers; all with plain finish. 

1. Direct-Tension Indicators:  ASTM F 959, Type 325, compressible-washer type with plain 
finish. 

B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy-
hex head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-
steel nuts, and hardened carbon-steel washers. 

1. Finish: Plain. 

C. Non-High-Strength Bolt-Nut-Washer Assemblies: Only as noted on the design drawing, carbon 
steel bolts shall conform to ASTM A307, Grade A, heavy-hex bolts; ASTM A 563, Grade C, 
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heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel washers; all with 
plain finish. 

D. Unheaded Anchor Rods: ASTM F 1554, Grade 36. 

1. Configuration:  Straight. Hooked anchor rods are permitted ONLY for use in masonry 
walls as shown on the design drawings. 

2. Finish:  Plain. 

E. Headed Anchor Rods:  ASTM F 1554, Grade 36, straight. 

1. Finish:  Plain. 

F. Threaded Rods:  ASTM A 36/A 36M. 

1. Finish:  Plain 

G. Reinforcing Steel Connectors: Where required on the design drawings, provide connectors 
welded to structural steel sections to allow for attachment of reinforcing steel for concrete or 
masonry construction. 

1. Connectors shall be “BPI Barsplicer Structural Connectors” by Barsplice Products, Inc., 
or equal as approved by the Engineer.  Connectors shall be of sizes to suit reinforcing as 
shown on the drawing. 

2. Connectors shall be shop-welded to steel framing in accordance with the manufacturer’s 
recommendations and the design drawings. 

3. Refer to Division 3, Section 03300 “Cast-In-Place Concrete”, for provision of threaded 
reinforcing bars to suit connectors.  

2.3 PRIMER 

A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer 
complying with MPI#79 and compatible with topcoat. 

2.4 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

2.5 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and 
AISC 360. 
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2.6 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified. 

1. Joint Type:   
a. Typical Connections: Snug tightened  
b. Moment Connections, Diagonal Brace Connections, and as noted: Slip critical. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

2.7 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 
members to a depth of 2 inches. 

2. Surfaces to be field welded. 
3. Surfaces to be high-strength bolted with slip-critical connections. 
4. Galvanized surfaces (if used). 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 
spatter, slag, or flux deposits.  Prepare surfaces in accordance with the primer manufacturer’s 
recommendations, and according to the following specifications and standards: 

1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness 
of 1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, and 
exposed surfaces. 

2.8 SOURCE QUALITY CONTROL 

A. Testing Agency:  Owner will engage an independent testing and inspecting agency to perform 
shop tests and inspections and prepare test reports. 

1. Provide testing agency with access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

C. Bolted Connections:  Shop-bolted connections will be inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 
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D. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested 
and inspected according to AWS D1.1/D1.1M and the following inspection procedures, at 
testing agency's option: 

1. Liquid Penetrant Inspection:  ASTM E 165. 
2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished 

weld.  Cracks or zones of incomplete fusion or penetration will not be accepted. 
3. Ultrasonic Inspection:  ASTM E 164. 
4. Radiographic Inspection:  ASTM E 94. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and 
locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ERECTION 

A. All aspects of Structural Steel detailing, fabrication, and erection shall be in complete 
accordance with applicable OSHA standards, including 29CFR Part 1926, Subpart R, “Steel 
Erection”, Sections 1926.750 through 1926.761, and Appendices A through H. 

B. Set structural steel accurately in locations and to elevations indicated and according to 
AISC 303 and AISC 360. 

C. Base Bearing and Leveling Plates:  Clean concrete- and masonry-bearing surfaces of bond-
reducing materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Weld plate washers to top of baseplate. 
3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before 
packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  
Neatly finish exposed surfaces; protect grout and allow to cure.  Comply with 
manufacturer's written installation instructions for shrinkage-resistant grouts. 

D. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 
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3.3 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified. 

1. Joint Type:   
a. Typical Connections: Snug tightened  
b. Moment Connections, Diagonal Brace Connections, and as noted: Slip critical. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 
connections, and removal of paint on surfaces adjacent to field welds. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
inspect field welds and high-strength bolted connections. 

B. Bolted Connections:  Bolted connections will be inspected according to RCSC's "Specification 
for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1/D1.1M. 

1. In addition to visual inspection, field welds will be tested and inspected according to 
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection:    ASTM E 165. 
b. Magnetic Particle Inspection:   ASTM E 709; performed on root pass and on 

finished weld.  Cracks or zones of incomplete fusion or penetration will not be 
accepted. 

c. Ultrasonic Inspection:   ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

END OF SECTION 05120 
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SECTION 055000 

MISCELLANEOUS METALS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the miscellaneous metal work as indicated on the drawings and/or specified 
herein, including, but not limited to, the following: 

1. Rough hardware. 

2. Vertical steel ladders. 

3. Light steel framing and supports, not included as part of work of other trades. 

4. Steel framing, bracing, supports, anchors, bolts, shims, fastenings, and all other 
supplementary parts indicated on drawings or as required to complete each item of 
work of this Section. 

5. Prime painting, touch-up painting, galvanizing and separation of dissimilar metals 
for work of this Section. 

6. Cutting, fitting, drilling and tapping work of this Section to accommodate work of 
other Sections and of concrete, masonry or other materials as required for attaching 
and installing work of this Section. 

1.3 RELATED SECTIONS 

A. Structural steel - Section 051200. 

B. Steel pan stairs - Section 055100. 

C. Painting - Section 099000. 

1.4 QUALITY ASSURANCE 

A. Field Measurements:  Take field measurements prior to preparation of shop drawings 
and fabrication, where possible.  Do not delay job progress; allow for trimming and 
fitting where taking field measurements before fabrication might delay work. 

B. Shop Assembly:  Pre-assemble items in shop to greatest extent possible to minimize 
field splicing and assembly.  Disassemble units only as necessary for shipping and 
handling limitations.  Clearly mark units for re-assembly and coordinated installation. 
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C. Reference Standards:  The work is subject to requirements of applicable portions of the 
following standards: 

1. "Manual of Steel Construction," American Institute of Steel Construction. 

2. AWS D1-1 "Structural Welding Code," American Welding Society. 

3. SSPC SP-3 "Surface Preparation Specification No. 3, Power Tool Cleaning," Steel 
Structures Painting Council. 

4. SSPC PA-1 "Painting Application Specification," Steel Structures Painting 
Council. 

5. "Handbook on Bolt, Nut and Rivet Standards," Industrial Fasteners Institute. 

D. Steel Materials:  For steel to be hot dip-galvanized, provide steel chemically suitable for 
metal coatings complying with the following requirements:  carbon below 0.25 percent, 
silicon below 0.24 percent, phosphorous below 0.05 percent, and manganese below 
1.35 percent.  Notify galvanizer if steel does not comply with these requirements to 
determine suitability for processing. 

E. Engage the services of a galvanizer who has demonstrated a minimum of five (5) years' 
experience in the successful performance of the processes outlined in this specification 
in the facility where the work is to be done and who will apply the galvanizing and 
coatings within the same facility as outlined herein.  The Architect has the right to 
inspect and approve or reject the galvanizer/galvanizing facility. 

F. The galvanizer/galvanizing facility must have an ongoing Quality Control/Quality 
Assurance program which has been in effect for a minimum of five years and shall 
provide the Architect with process and final inspection documentation.  The 
galvanizer/galvanizing facility must have an on-premise testing facility capable of 
measuring the chemical and metallurgical composition of the galvanizing bath and 
pickling tanks. 

G. Inspection and testing of hot-dip galvanized coating shall be done under the guidelines 
provided in the American Hot-Dip Galvanizers Association (AGA) publication 
"Inspection of Products Hot-Dip Galvanized After Fabrication." 

1.5 SUBMITTALS 

A. Manufacturer's Literature:  Submit manufacturer's specifications, load tables, dimension 
diagrams, anchor details and installation instructions for products to be used in the 
fabrication of miscellaneous metal work, including paint products. 

B. Shop Drawings:  Shop drawings for the fabrication and erection of all assemblies of 
miscellaneous iron work which are not completely shown by manufacturer's data sheets.  
Include plans and elevations at not less than 1" to 1'-0" scale, and include details of 
sections and connections at not less than 3" to 1'-0" scale.  Show anchorage and 
accessory items. 
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C. Engineering Data 

1. Before any ladders are fabricated, submit engineering data drawings to the 
Architect for review indicating how performance standards specified here shall be 
met.  The Contractor is responsible for the structural design and supports for these 
systems and must show his proposed systems on these drawings. 

2. These drawings must show all load conditions and design calculations relative to 
connections, fastening devices and anchorage, as well as size and gauge of 
members.  Calculations and drawings must be prepared by a Structural Engineer 
licensed in the State of New Jersey and shall be signed and sealed by this Engineer. 

D. Welding shall be indicated on shop drawings using AWS symbols and showing length, 
size and spacing (if not continuous).  Auxiliary views shall be shown to clarify all 
welding.  Notes such as 1/4" weld, weld and tack weld are not acceptable. 

E. Certification:  For items to be hot-dip galvanized, identify each item galvanized and to 
show compliance of application.  The Certificate shall be signed by the galvanizer and 
shall contain a detailed description of the material processed and the ASTM standard 
used for the coating and, the weight of the coating.  In addition, and as attachment to 
Certification, submit reports of testing and inspections indicating compliance with the 
provisions of this Section. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Metals 

1. Metal Surfaces, General:  For fabrication of miscellaneous metal work which will 
be exposed to view, use only materials which are smooth and free of surface 
blemishes including pitting, seam marks, roller marks, rolled trade names and 
roughness. 

2. Steel Plates, Shapes and Bars:  ASTM A 36. 

3. Steel Bar Grating:  ASTM A 1011/A or ASTM A 36. 

4. Steel Tubing:  Cold formed, ASTM A 500; or hot rolled, ASTM A 501. 

5. Structural Steel Sheet:  Hot rolled, ASTM A 570; or cold rolled, ASTM A 611, 
Class 1; of grade required for design loading. 

6. Galvanized Structural Steel Sheet:  ASTM A 924, of grade required for design 
loading.  Coating designation G90. 

7. Steel Pipe:  ASTM A 53, type and grade as selected by fabricator and as required 
for design loading; black finish unless galvanizing is indicated; standard weight 
(Schedule 40), unless otherwise indicated. 

8. Gray Iron Castings:  ASTM A 48, Class 30, unless another class is indicated or 
required by structural loads. 
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9. Malleable Iron Castings:  ASTM A 47, grade as selected by fabricator. 

10. Brackets, Flanges and Anchors:  Cast or formed metal of the same type material 
and finish as supported rails, unless otherwise indicated. 

11. Concrete Inserts:  Threaded or wedge type; galvanized ferrous castings, either 
malleable iron, ASTM A 47, or cast steel, ASTM A 27.  Provide bolts, washers 
and shims as required, hot-dip galvanized, ASTM A 153. 

B. Grout:  Non-shrink, non-metallic grout conforming to the requirements of Section 
033000. 

C. Fasteners 

1. General:  Provide zinc-coated fasteners for exterior use or where built into exterior 
walls.  Select fasteners for the type, grade and class required. 

2. Bolts and Nuts:  Regular hexagon head type, ASTM A 307, Grade A. 

3. Anchor Bolts:  ASTM F 1554, Grade 36. 

4. Lag Bolts:  ASME B18.2.1. 

5. Machine Screws:  ASME B18.6.3. 

6. Plain Washers:  Round, carbon steel, ASME B18.22.1. 

7. Masonry Anchorage Devices:  Expansion shields, FS FF-S-325. 

8. Toggle Bolts:  Tumble-wing type, FS FF-B-588, type, class and style as required. 

9. Lock Washers:  Helical spring type carbon steel, ASME B18.21.1. 

D. Shop Paint:  Shop prime all non-galvanized miscellaneous metal items using Series 88 
Azeron Primer made by Tnemec, ICI Devoe "Rust Guard" quick dry alkyd shop coat 
No. 41403, or "Interlac 393" by International Protection Coatings. 

1. If steel is to receive high performance coating as noted in Section 099000, shop 
prime using primer noted in Section 099000. 

E. Bituminous Paint:  Cold applied asphalt emulsion complying with ASTM D 1187. 

F. Galvanizing Repair Coating:  For touching up galvanized surfaces after erection, 
provide repair coating that is V.O.C. compliant, equal to "Silver Galv" made by Z.R.C. 
Worldwide or approved equal.  Apply to a dry film thickness of 1.5 to 3.0 mils. 

2.2 PRIME PAINTING 

A. Scope:  All ferrous metal (except galvanized steel) shall be cleaned and shop painted 
with one coat of specified ferrous metal primer.  No shop prime paint required on 
galvanized steel or aluminum work. 
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B. Cleaning:  Conform to Steel Structures Painting Council Surface Preparation 
Specification SP 3 (latest edition) "Power Tool Cleaning" for cleaning of ferrous metals 
which are to receive shop prime coat. 

1. Steel to get high performance coating as noted in Section 099000 shall be cleaned 
as per SSPC SP.6 "Commercial Blast Cleaning." 

C. Application 

1. Apply shop prime coat immediately after cleaning metal.  Apply paint in dry 
weather or under cover.  Metal surfaces shall be free from frost or moisture when 
painted.  Paint all metal surfaces including edges, joints, holes, corners, etc. 

2. Paint surfaces which will be concealed after shop assembly prior to such assembly.  
Apply paint in accordance with approved paint manufacturer's printed instructions, 
and the use of any thinners, adulterants or admixtures shall be only as stated in said 
instructions. 

3. Paint shall uniformly and completely cover the metal surfaces, 2.0 mils minimum 
dry film thickness.  No work shall be shipped until the shop prime coat thereon has 
dried. 

D. Touch-Up:  In the shop, after assembly and in the field, after installation of work of this 
Section, touch-up damaged or abraded portions of shop prime paint with specified 
ferrous metal primer. 

E. Apply one shop coat to fabricated metal items, except apply two (2) coats of paint to 
surfaces inaccessible after assembly or erection.  Change color of second coat to 
distinguish it from the first. 

2.3 GALVANIZING 

A. Scope:  All ferrous metal exposed to the weather, and all ferrous metals indicated on 
drawings or in specifications to be galvanized, shall be cleaned and then hot-dipped 
galvanized after fabrication as provided by Duncan Galvanizing or approved equal. 

B. Avoid fabrication techniques that could cause distortion or embrittlement of steel items 
to be hot-dip galvanized.  Fabricator shall consult with hot-dip galvanizer regarding 
potential warpage problems or handling problems during the galvanizing process that 
may require adjustment of fabrication techniques or design before finalizing shop 
drawings and beginning of fabrication. 

C. Cleaning:  Thoroughly clean metal surfaces of all mill scale, rust, dirt, grease, oil, 
moisture and other contaminants prior to galvanizing. 

D. Application:  Hot-dip galvanizing shall conform to the following:: 

1. ASTM A 143:  Safeguarding Against Embrittlement of Hot-Dip Galvanized 
Structural Steel. 

2. ASTM A 123:  Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products. 
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3. ASTM A 153:  Galvanized Coating on Iron and Steel Hardware - Table 1. 

4. ASTM A 384:  Practice for Safeguarding Against Warpage and Distortion During 
Hot-Dip Galvanizing of Steel Assemblies. 

5. ASTM A 385:  Practice for Providing High Quality Zinc Coatings. 

6. ASTM A 924:  Galvanized Coating on Steel Sheets. 

7. Minimum weight of galvanized coating shall be two (2) oz. per square foot of 
surface. 

E. Fabricate joints which will be exposed to weather in a manner to exclude water or 
provide weep holes where water may accumulate. 

F. All galvanized materials must be inspected for compliance with these specifications and 
marked with a stamp indicating the name of the galvanizer, the weight of the coating, 
and the appropriate ASTM number. 

G. To minimize surface imperfection (eg: flux inclusions), material to be galvanized shall 
be dipped into a solution of Zinc Ammonium Chloride (pre-flux) immediately prior to 
galvanizing.  The type of galvanizing process utilizing a flux blanket overlaying the 
molten zinc will not be permitted. 

H. After galvanizing all materials not exposed to view must be chromated by dipping 
material in a 0.2% chromic acid solution. 

I. Galvanized surfaces, where exposed to view, must have a smooth, level surface finish.  
Where this does not occur, piece shall be rejected and replaced to the acceptance of the 
Architect. 

2.4 PROTECTIVE COATINGS 

A. Whenever dissimilar metals will be in contact, separate contact surfaces by coating each 
contact surface prior to assembly or installation with one coat of specified bituminous 
paint, which shall be in addition to the specified shop prime paint.  Mask off those 
surfaces not required to receive protective coating. 

2.5 WORKMANSHIP 

A. General 

1. Miscellaneous metal work shall be fabricated by an experienced fabricator or 
manufacturer and installed by an experienced tradesman. 

2. Materials, methods of fabrication, fitting, assembly, bracing, supporting, fastening, 
operating devices, and erection shall be in accordance with drawings and 
specifications, approved shop drawings, and best practices of the industry, using 
new and clean materials as specified, having structural properties sufficient to 
safely sustain or withstand stresses and strains to which materials and assembled 
work will be subjected. 

3. All work shall be accurately and neatly fabricated, assembled and erected. 
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B. Shop Assembly:  Insofar as practicable, fitting and assembly of work shall be done in 
shop.  Shop assemble work in largest practical sizes to minimize field work.  It is the 
responsibility of the miscellaneous metal subcontractor to assure himself that the shop-
fabricated miscellaneous metal items will properly fit the field condition.  In the event 
that shop-fabricated miscellaneous metal items do not fit the field condition, the item 
shall be returned to the shop for correction. 

C. Cutting:  Cut metal by sawing, shearing, or blanking.  Flame cutting will be permitted 
only if cut edges are ground back to clean, smooth edges.  Make cuts accurate, clean, 
sharp and free of burrs, without deforming adjacent surfaces or metals. 

D. Holes:  Drill or cleanly punch holes; do not burn. 

E. Connections:  Make connections with tight joints, capable of developing full strength of 
member, flush unless indicated otherwise, formed to exclude water where exposed to 
weather.  Locate joints where least conspicuous.  Unless indicated otherwise, weld or 
bolt shop connections; bolt or screw field connections.  Provide expansion and 
contraction joints to allow for thermal movement of metal at locations and by methods 
approved by Architect. 

1. Welding 

a. Shall be in accordance with AWS D1.1 Structural Welding Code of the 
American Welding Society, and shall be done with electrodes and/or 
methods recommended by the manufacturer of the metals being welded. 

b. Welds shall be continuous, except where spot welding is specifically 
permitted.  Welds exposed to view shall be ground flush and dressed smooth 
with and to match finish of adjoining surfaces; undercut metal edges where 
welds are required to be flush. 

c. All welds on or behind surfaces which will be exposed to view shall be done 
so as to prevent distortion of finished surface.  Remove weld spatter and 
welding oxides from all welded surfaces. 

 
2. Bolts and Screws:  Make threaded connections tight with threads entirely 

concealed.  Use lock nuts.  Bolts and screw heads exposed to view shall be flat and 
countersunk.  Cut off projecting ends of exposed bolts and screws flush with nuts 
or adjacent metal. 

F. Operating Mechanism:  Operating devices (i.e. pivots, hinges, etc.) mechanism and 
hardware used in connection with this work shall be fabricated, assembled, installed and 
adjusted after installation so that they will operate smoothly, freely, noiselessly and 
without excessive friction. 

G. Built-In Work:  Furnish anchor bolts, inserts, plates and any other anchorage devices, 
and all other items specified under this Section of the Specifications to be built into 
concrete, masonry or work of other trades, with necessary templates and instructions, 
and in ample time to facilitate proper placing and installation. 

H. Supplementary Parts:  Provide as necessary to complete each item of work, even though 
such supplementary parts are not shown or specified. 
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I. Coordination:  Accurately cut, fit, drill and tap work of this Section to accommodate 
and fit work of other trades.  Furnish or obtain, as applicable, templates and drawings to 
or from applicable trades for proper coordination of this work. 

J. Exposed Work 

1. In addition to requirements specified herein and shown on drawings, all surfaces 
exposed to view shall be clean and free from dirt, stains, grease, scratches, 
distortions, waves, dents, buckles, tool marks, burrs, and other defects which mar 
appearance of finished work. 

2. Metal work exposed to view shall be straight and true to line or curve, smooth 
arrises and angles as sharp as practicable, miters formed in true alignment, profiles 
accurately intersecting, and with joints carefully matched to produce continuity of 
line and design. 

3. Exposed fastenings, where permitted, shall be of the same material, color and 
finish as the metal to which applied, unless otherwise indicated, and shall be of the 
smallest practicable size. 

K. Preparation for Hot-Dip Galvanizing:  Fabricator shall correctly prepare assemblies for 
galvanizing in consultation with galvanizer and in accordance with applicable 
Reference Standards and applicable AGA publications for the "Design of Products to be 
Hot-Dip galvanized After Fabrication."  Preparation shall include but not be limited to 
the following: 

1. Remove welding flux. 

2. Drill appropriate vent holes and provide for drainage in inconspicuous locations of 
hollow sections and semi-enclosed elements.  After galvanizing, plug vent holes 
with shaped lead and grind smooth. 

2.6 MISCELLANEOUS METALS ITEMS 

A. Rough Hardware 

1. Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, dowels 
and other miscellaneous steel and iron shapes as required for framing and 
supporting woodwork, and for anchoring or securing woodwork to concrete or 
other structures.  Straight bolts and other stock rough hardware items are specified 
in Division 6 Sections. 

2. Fabricate items to sizes, shapes and dimensions required.  Furnish malleable iron 
washers for heads and nuts which bear on wood connections; elsewhere, furnish 
steel washers. 

B. Ladders 

1. Vertical steel ladders shall be eighteen (18) inches wide with 3/4" diameter  
non-slip steel rungs spaced twelve (12) inches o.c.  Stringers shall be 3/8" thick by 
2-1/2" wide steel bars; rungs welded to bars.  Attach ladders to walls six (6) inches 
from top and bottom and maximum thirty-six (36) inches o.c. from these points.  
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At the roof, gooseneck the rails back to the structure to provide secure ladder 
access. 

2. Ladders shall be fabricated to support a live load of one hundred (100) lbs. per 
square foot and a concentrated load of three hundred (300) lbs. per rung; loads not 
to act simultaneously. 

C. Miscellaneous Light Steel Framing 

1. Light steel framing, bracing, supports, framing, clip angles, shelf angles, plates, 
etc., shall be of such shapes and sizes as indicated on the drawings and details or as 
required to suit the condition and shall be provided with all necessary supports and 
reinforcing such as hangers, braces, struts, clip angles, anchors, bolts, nuts, welds, 
etc., as required to properly support and rigidly fasten and anchor same in place 
and to steel, concrete, masonry and all other connecting and adjoining work. 

2. All light steel framing steel shall be furnished and erected in accordance with the 
applicable requirements of the "Specifications for the Design, Fabrication and 
Erection of Structural Steel for Buildings" by the American Institute of Steel 
Construction and as specified herein. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where miscellaneous metal is to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 ERECTION 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
necessary for securing miscellaneous metal fabrications to in-place construction; 
including threaded fasteners for concrete and masonry inserts, toggle bolts, through-
bolts, lag bolts, wood screws, and other connectors as required. 

B. Cutting, Fitting and Placement:  Perform cutting, drilling and fitting required for 
installation of miscellaneous metal fabrications.  Set work accurately in location, 
alignment and elevation, plumb, level, true and free of rack, measured from established 
lines and levels.  Provide temporary bracing or anchors in formwork for items which 
are to be built into concrete, masonry, or similar construction. 

C. Fitting Connections:  Fit exposed connections accurately together to form tight hairline 
joints.  Weld connections which are not to be left as exposed joints, but cannot be shop 
welded because of shipping size limitations.  Grind exposed joints smooth and touch up 
shop paint coat.  Do not weld, cut or abrade the surfaces of exterior units which have 
been hot dip galvanized after fabrication, and are intended for bolted or screwed field 
connections. 
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D. Field Welding:  Comply with AWS Code for procedures of manual shielded metal-arc 
welding, appearance, and quality of welds made, and methods used in correcting 
welding work. 

E. Touch-Up Painting:  Immediately after erection, clean field welds, bolted connections, 
and abraded areas of shop paint, and paint exposed areas with same material as used for 
shop painting.  Apply by brush or spray to provide a minimum dry film thickness of 2.0 
mils. 

F. Field Touch-Up of Galvanized Surfaces:  Touch-up shop applied galvanized coatings 
damaged during handling and installation.  Use galvanizing repair coating specified 
herein for galvanized surfaces. 

END OF SECTION 
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SECTION 055100 

STEEL PAN STAIRS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the steel pan stairs as indicated on the drawings and specified herein, 
including but not limited to, the following: 

1. Steel pan stairs, including all clips, hangers, inserts, braces and other supports. 

2. Steel pipe handrails, guardrails and intermediate rails for steel stairs, including 
supports, brackets, and anchors. 

1.3 RELATED SECTIONS 

A. Structural steel - Section 051200. 

B. Miscellaneous metals - Section 055000. 

C. Installation of inserts in drywall furnished by this Section - Section 092900. 

D. Finish painting - Section 099000. 

1.4 QUALITY ASSURANCE 

A. Qualification of Welders:  Use only certified welders and the shielded arc process for 
all welding performed in connection with the work of this Section.  Protect adjacent 
surfaces when field welding to prevent damage or stain.  Welders and welding operators 
must be qualified by tests as provided by AWS. 

B. Codes and Standards:  In addition to complying with all pertinent codes and regulations, 
comply with: 

1. "Specifications for Design, Fabrication and Erection of Structural Steel for 
Buildings" of the American Institute of Steel Construction. 

2. "Code for Welding in Building Construction" of the American Welding Society. 

3. "Metal Stairs Manual" of the National Association of Architectural Metal 
Manufacturers. 



 
 

Belmar Pavilions 055100-2 Steel Pan Stairs 
 
 

C. Conflicting Requirements:  In the event of conflict between pertinent codes and 
regulations and the requirements of the referenced standards of these specifications, the 
provisions of the more stringent shall govern. 

D. Field Measurements:  If construction process permits, take field measurements prior to 
preparation of shop drawings and fabrication, where possible.  Do not delay job 
progress.  Allow for trimming and fitting wherever taking field measurements before 
fabrication might delay work. 

E. Tolerances:  Allow for construction tolerances as required. 

F. Coordination:  Coordinate this work with the work of all other trades interfacing with 
metal pan stairs, such as structural openings, sprinklers and standpipes, and other trades 
as required. 

1.5 DRAWING SUBMISSION 

A. General:  It is the intent of the Working Drawings to display the layouts and general 
design parameters upon which the Shop Drawings shall be developed.  Detail 
development and all connections shall be part of Shop Drawing Development. 

B. Shop Drawings 

1. Before any steel stairs are fabricated, submit shop drawings to the Architect for 
approval. 

2. Show all locations, markings, quantities, materials, sizes and shapes, and indicate 
all methods of connecting, anchoring, fastening, bracing, for the stair construction, 
support and attachment to the work of other trades. 

C. Engineering Data 

1. Before any metal pan stairs are fabricated, submit engineering data drawings to the 
Architect for review.  The Contractor is responsible for the structural design and 
supports for the stair system and must show his proposed system on these 
drawings. 

2. These drawings must show all load conditions and design calculations relative to 
connections, fastening devices and anchorage, as well as size and gauge of stair 
members.  Calculations and drawings must be prepared by a Structural Engineer 
licensed in the State of New Jersey and shall be signed and sealed by this Engineer. 

1.6 SAMPLES SUBMISSION 

A. Submit the following listed samples and other samples as may be requested by the 
Architect, to show the quality standards: 

1. Railing bracket. 

2. Exposed weld. 

3. Exposed bolted connection. 
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4. Bent pipe railing. 

B. Samples shall be submitted cleaned and shop primed and shall represent standards to 
which all respective materials used in the Project shall meet. 

1.7 PERFORMANCE STANDARDS 

A. Stairs and railings shall be constructed to conform to the following performance 
standards, unless greater required by Code: 

1. Stairs and platforms shall support a live load of one hundred (100) psf and a 
concentrated live load of three hundred (300) lbs. and shall have a live load 
deflection limited to 1/360 of the span.  Loads shall not apply simultaneously. 

2. Railings shall withstand a two hundred (200) lb. force applied to rail from any 
direction, and a uniformly distributed load of 50 lbs./lin. ft. applied downward or 
horizontally, loads not to act simultaneously. 

1.8 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect steel pan stair before, during and after 
installation and to protect the installed work and materials of all other trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the Architect and at no additional cost to the Owner. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Structural Steel:  ASTM A 36. 

B. Steel Sheets:  ASTM A 245, Grade C, minimum ten (10) gauge for platforms, twelve 
(12) gauge minimum for treads and risers. 

C. Steel Pipe:  ASTM A 53, Type E., Grade A, and ASTM A 501.  Use standard malleable 
iron fittings for steel pipe. 

D. Malleable Iron Castings:  ASTM A 47, Grade 35018. 

E. Bolts and Nuts:  ASTM A 307, Grade A bolts. 

F. Machine Screws:  ASME B 18.6.3. 

G. Expansion Bolts:  "Cinch" type, galvanized, of approved manufacture. 

H. Threaded End Hanger Rods:  Minimum 3/4" diameter, ASTM A 36. 

I. Shop Paint:  Shop prime using Tnemec 90-97 Tnemec Zinc or approved equal. 

J. Bituminous Paint:  Cold applied asphalt emulsion complying with ASTM D1187. 
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K. Concrete Fill and Reinforcing Materials 

1. Concrete Materials and Properties:  Comply with requirements in Division 3 
Section "Cast-in-Place Concrete" for normal-weight, ready-mixed concrete with a 
minimum 28-day compressive strength of 3000 psi. 

2. Nonslip-Aggregate Finish:  Factory-packaged abrasive aggregate made from fused, 
aluminum-oxide grits or crushed emery; rustproof and nonglazing; unaffected by 
freezing, moisture, or cleaning materials. 

3. Welded Wire Fabric:  ASTM A 185, 6 by 6 inches – W1.4 by W1.4, unless 
otherwise indicated. 

2.2 FABRICATION 

A. General 

1. Steel pan stair work shall be fabricated by an experienced manufacturer in 
accordance with approved shop drawings and best practices of the industry, using 
new and clean materials as specified, having structural properties sufficient to 
safely sustain or withstand strains and stresses to which material will be subjected. 

2. Fabricate shop assemblies in largest practical sizes to minimize field work.  All 
exposed surfaces shall be clean and free from all dirt, stains, grease marks, 
scratches, waves, dents, buckles, tool marks, rattles, and other objectionable 
defects which mar appearance or use of finished work. 

3. Cutting:  Cut materials by sawing, shearing, or blanking.  Flame cutting will be 
permitted when ground back to clean edges.  Cuts shall be made accurately, clean, 
sharp and free of burrs, without deforming adjacent metals. 

4. Connections:  Make connections with tight joints, capable of developing full 
strength of the members, flush.  Locate joints where least conspicuous.  Use 
concealed fasteners where possible.  Weld or rivet shop connections; bolt, screw or 
weld field connections. 

a. Welding:  Welds shall be continuous, except where spot welding is 
specifically permitted.  Welding shall conform to the Standard Code of the 
American Welding Society.  Exposed welds are required to be ground flush. 

b. Bolts and Screws:  Make threaded connections tight with threads entirely 
concealed.  Use lock nuts, or upset thread ends.  Exposed bolts and screw 
head shall be flat and countersunk, unless otherwise indicated on drawings.  
Remove projecting ends of bolts and screws.  Punch or drill holes; do not 
burn. 

 
B. Stairs and Platforms 

1. Provide stringers, risers, sub-treads and platforms matching profiles as shown.  
Form tread pan and riser in a continuous piece to receive the finished tread; tread 
shall be a minimum of twelve (12) gauge.  Weld risers and treads to carrier angles 
which shall be welded to the structural steel stringers.  Fasten countersunk bolts or 
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stud welded clips through mesh for cement fill.  Provide welded-on clips for the 
support of gypsum drywall soffits. 

2. On intermediate platforms, provide metal bases formed of stringers.  Miter and 
weld and grind smooth internal and external corners of metal bases.  Form 
platform runs of minimum ten (10) gauge steel. 

3. Countersink bolt heads and screws on finished surfaces or cut off flush with such 
surfaces. 

4. Properly fit and securely fasten together all parts making exposed joints close 
fitting.  Cut, drill, punch and tap as required for installation. 

5. Make joints as strong and rigid as adjoining sections.  Weld continuously along 
entire line of contact except where spot welding is indicated. 

6. Separate dissimilar metals in or adjacent to work of this Section with a coat of 
bituminous paint on each surface prior to installation. 

7. Closure and Filler Plates:  Where indicated on drawings or as required, at least 
twelve (12) gauge sheet steel, securely fastened to top and bottom of stringer and 
adjacent wall, by welding or screws. 

8. Struts, Hangers, Platform Headers and Subframing 

a. Provide supports as detailed and required, including all struts, clip angles, 
angles or hangers which are required and necessary for support of stair 
construction. 

b. Supports shall be of size suitable for the support load, as required.  Struts, 
angles and hangers shall be supported by and directly connected to the 
structural framing.  Struts and hangers, with their connections, shall be 
concealed. 

c. Provide other inserts, anchors and/or other subframing as may be required to 
complete the stair construction and properly support it on the structural 
framing. 

 
C. Handrails, Railings, Posts and Brackets 

1. Provide steel pipe of size shown on drawings, Schedule 40.  Use heavier weight 
pipes and/or reinforce pipes internally as required to meet performance standards 
given in paragraph 1.7 herein.  Fittings shall be flush type, malleable or cast iron.  
Wall brackets shall be steel design as detailed. 

2. Handrail, post and railing spacing shall meet Code requirements. 

3. Construction:  Form direction changes in rails using solid bar stock or elbows.  
Connections shall be shop welded, except where expansion joints are required.  
Field connections shall be welded for continuity.  All exposed welds shall be 
ground smooth and flush. 

a. If elbows are not available for angles shown, bends shall maintain full 
diameter of pipe, use mandrel, no kinks, ripples, flats are acceptable. 
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4. Fabricate steel tubing with wall thickness of 0.120. 

5. Anchor posts to steel with steel flanges, angle type or floor type as required by 
conditions, welded to posts and bolted to the steel supporting members. 

6. Secure handrails to walls with wall brackets.  Provide brackets as shown on 
drawings.  For installation in drywall, furnish Drywall Section steel plate to receive 
wall plate portion of bracket and anchor or bolt wall plate through drywall to 
supporting steel plate.  Locate brackets at not more than 5'-0" o.c. unless otherwise 
shown. 

7. Anchor rail ends into adjacent walls with steel flanges welded to rail ends and 
anchored into the wall construction as described above. 

2.3 SHOP PAINTING 

A. Scope:  All ferrous metal shall be cleaned and shop painted with one coat of specified 
ferrous metal primer. 

B. Cleaning:  Conform to Steel Structures Painting Council Surface Preparation 
Specification SP 6 (latest edition) "Commercial Blasting" for cleaning of ferrous metals 
which are to receive shop prime coat. 

C. Application 

1. Apply shop prime coat immediately after cleaning metal.  Apply paint in dry 
weather or under cover.  Metal surfaces shall be free from frost or moisture when 
painted.  Paint all metal surfaces including edges, joints, holes, corners, etc. 

2. Paint surfaces which will be concealed after shop assembly prior to such assembly.  
Apply paint in accordance with approved paint manufacturer's printed instructions, 
and the use of any thinners, adulterants or admixtures shall be only as stated in said 
instructions. 

3. Paint shall uniformly and completely cover the metal surfaces, 2.0 mils minimum 
dry film thickness.  No work shall be shipped until the shop prime coat thereon has 
dried. 

D. Touch-Up:  In the shop, after assembly and in the field, after installation of work of this 
Section, touch-up damaged or abraded portions of shop prime paint with specified 
ferrous metal primer. 

E. Apply one shop coat to fabricated metal items, except apply two (2) coats of paint to 
surfaces inaccessible after assembly or erection.  Change color of second coat to 
distinguish it from the first. 
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PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where steel pan stairs are to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Work in the field shall comply with the same requirements as specified for shop work 
above. 

B. Except where otherwise shown or specified for a particular item of work or for built-in 
work, fasten metal work to solid masonry with expansion bolts.  Fastenings to wood 
plugs in masonry will not be accepted.  Drill holes to the exact diameter of the bolts 
using a rotary drill for concrete and a percussion drill for other masonry.  Thread screws 
full length to the head of the screw. 

C. Provide connecting members needed for properly securing the work to masonry, 
drywall and structural framing, including bolts, machine screws, rods, hangers, inserts, 
sleeves, plates, anchors, expansion bolts, washers and other items as required.  Furnish 
built-in items to drywall trades as required for proper anchorage. 

D. Leave work exposed to view, including stair soffits, clean, smooth and neatly finished.  
All exposed welds shall be dressed smooth. 

E. Include supplementary parts necessary to complete each item even though such work is 
not definitively shown or specified. 

F. Coordinate and schedule the work of this Section with the work of other trades.  Furnish 
anchors, sockets, fastenings and other miscellaneous items to be embedded in concrete 
or masonry, or required for securing metal work to other construction so as not to delay 
job progress. 

G. Attach wall railings to the wall construction, using appropriate bolts and anchors to 
meet performance standards. 

H. Install work plumb and true to the exact lines and levels, in the correct location and in 
proper relation to adjoining work. 

I. Touch up marred and abraded shop paint of exposed surfaces after erection in the field. 

J. Posts shall be set plumb within 1/8" vertical tolerance.  Longitudinal members shall be 
parallel with each other and with floor surface or slope of stair to a tolerance of 1/8" in 
ten (10) linear feet.  Center lines of members within each run of railing shall lie in the 
same vertical plane.  Field joints of connecting sections shall be hairline. 
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3.3 TOUCH-UP PAINTING 

A. Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop coat, and paint exposed areas with same material used for shop painting.  Apply 
by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

END OF SECTION 
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SECTION 05521 - RAILINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Aluminum tube railings. 

B. Related Sections include the following: 

C. Aluminum tube railing shall be installed as shown on the project plans.   

1.3 PERFORMANCE REQUIREMENTS 

A. General:  In engineering railings to withstand structural loads indicated, determine allowable 
design working stresses of railing materials based on the following: 

1. Aluminum:  The lesser of minimum yield strength divided by 1.65 or minimum ultimate 
tensile strength divided by 1.95. 

B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads 
and the following loads and stresses within limits and under conditions indicated: 

1. Handrails: 
a. Concentrated load of 200 lbf applied in any direction. 
b. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Top Rails of Guards: 
a. Concentrated load of 200 lbf applied in any direction. 
b. Uniform and concentrated loads need not be assumed to act concurrently. 

3. Infill of Guards: 
a. Uniform load of 25 lbf/sq. ft. applied horizontally. 
b. Infill load and other loads need not be assumed to act concurrently. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 
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1. Manufacturer's product lines of mechanically connected railings. 
2. Connections 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

C. Welding certificates. 

D. Qualification Data:  For professional engineer. 

E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, according to ASTM E 894 and ASTM E 935. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer. 

B. Welding:  Qualify procedures and personnel according to the following: 
1. AWS D1.2, "Structural Welding Code--Aluminum." 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
railings by field measurements before fabrication and indicate measurements on Shop 
Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating railings without field 
measurements.  Coordinate wall and other contiguous construction to ensure that actual 
dimensions correspond to established dimensions. 

2. Provide allowance for trimming and fitting at site. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as 
supported rails, unless otherwise indicated. 
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2.2 ALUMINUM 

A. Aluminum, General:  Provide alloy and temper recommended by aluminum producer and 
finisher for type of use and finish indicated, and with not less than the strength and durability 
properties of alloy and temper designated below for each aluminum form required. 

B. Extruded Tubing:  ASTM B 221, Alloy 6063-T5/T52. 

2.3 FASTENERS 

A. General:  Provide the following: 

1. Aluminum Railings:  Type 316 stainless-steel fasteners. 

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and 
class required to produce connections suitable for anchoring railings to other types of 
construction indicated and capable of withstanding design loads. 

2.4 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded. 

1. For aluminum railings, provide type and alloy as recommended by producer of metal to 
be welded and as required for color match, strength, and compatibility in fabricated 
items. 

2.5 FABRICATION 

A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, 
member sizes and spacing, details, finish, and anchorage, but not less than that required to 
support structural loads. 

B. Assemble railings in the shop to greatest extent possible to minimize field splicing and 
assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly 
mark units for reassembly and coordinated installation.  Use connections that maintain 
structural value of joined pieces. 

C. Form work true to line and level with accurate angles and surfaces. 

D. Connections:  Fabricate railings with welded connections, unless otherwise indicated. 

E. Welded Connections:  Cope components at connections to provide close fit, or use fittings 
designed for this purpose.  Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove flux immediately. 
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4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 
shows after finishing and welded surface matches contours of adjoining surfaces. 

F. Form changes in direction as follows: 

1. As detailed. 

2.6 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. All aluminum to receive an anodized finish 

PART 3 - EXECUTION 

3.1 EXAMINATION 

3.2 INSTALLATION, GENERAL 

A. Fit exposed connections together to form tight, hairline joints. 

B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in 
location, alignment, and elevation; measured from established lines and levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that have been coated or 
finished after fabrication and that are intended for field connection by mechanical or 
other means without further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 

3.3 RAILING CONNECTIONS 

A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  
Comply with requirements for welded connections in Part 2 "Fabrication" Article whether 
welding is performed in the shop or in the field. 

B. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than 
required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 
inches beyond joint on either side, fasten internal sleeve securely to 1 side, and locate joint 
within 6 inches of post. 

3.4 ADJUSTING AND CLEANING 

A. Clean aluminum by washing thoroughly with clean water and soap and rinsing with clean water. 
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3.5 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective 
coverings approved by railing manufacturer.  Remove protective coverings at time of 
Substantial Completion. 

B. Restore finishes damaged during installation and construction period so no evidence remains of 
correction work.  Return items that cannot be refinished in the field to the shop; make required 
alterations and refinish entire unit, or provide new units. 

END OF SECTION 05521 
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SECTION 06100 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Framing with engineered wood products. 
3. Rooftop equipment bases and support curbs. 
4. Wood blocking and nailers. 
5. Wood furring. 
6. Wood sleepers. 
7. Plywood backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use and design values approved by the 
ALSC Board of Review. 

B. Evaluation Reports:  For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Engineered wood products. 
4. Power-driven fasteners. 
5. Powder-actuated fasteners. 
6. Expansion anchors. 
7. Metal framing anchors. 
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PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Certified Wood:  Materials shall be produced from wood obtained from forests certified by an 
FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and 
Criteria for Forest Stewardship for the following: 

1. Dimension lumber framing. 
2. Parallel-strand lumber. 
3. Miscellaneous lumber. 

B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Provide dressed lumber, S4S, unless otherwise indicated. 

C. Engineered Wood Products:  Provide engineered wood products acceptable to authorities 
having jurisdiction and for which current model code research or evaluation reports exist that 
show compliance with building code in effect for Project. 

1. Allowable Design Stresses:  Provide engineered wood products with allowable design 
stresses, as published by manufacturer, that meet or exceed those indicated.  
Manufacturer's published values shall be determined from empirical data or by rational 
engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 
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2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior 
masonry or concrete walls. 

4. Wood framing members that are less than 18 inches (460 mm) above the ground in 
crawlspaces or unexcavated areas. 

5. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 DIMENSION LUMBER FRAMING 

A. Framing:  No. 1 grade for studs greater than 10’-0”, unless otherwise noted.  No. 2 grade for all 
other framing, unless otherwise noted. 
1. Species: 

a. Douglas fir-larch (north); NLGA. 

2.4 ENGINEERED WOOD PRODUCTS 

A. Engineered Wood Products, General:  Products shall contain no urea formaldehyde.  

2.5 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 

B. For items of dimension lumber size, provide No. 2 grade lumber of Douglas Fir-Larch (North). 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners of Type 316 stainless steel. 

B. Power-Driven Fasteners:  NES NER-272. 

C. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 
with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers. 
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2.7 METAL FRAMING ANCHORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide Simpson Strong-
Tie Co., Inc. products or approved equal. 

C. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be 
determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

D. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180) coating designation. 

1. Use for interior locations unless otherwise indicated. 

E. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch (0.9 mm) 
thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate nailers, blocking, and similar supports to comply with requirements for attaching other 
construction. 

B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Framing with Engineered Wood Products:  Install engineered wood products to comply with 
manufacturer's written instructions. 

D. Install fire-retardant treated plywood backing panels with classification marking of testing 
agency exposed to view. 

E. Shear Wall Panels:  Install shear wall panels to comply with manufacturer's written instructions. 

F. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written 
instructions.  Install fasteners through each fastener hole. 

G. Do not splice structural members between supports unless otherwise indicated. 



Belmar Pavilions 06100 - 5  ROUGH CARPENTRY 

H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

I. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

J. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and Two-
Family Dwellings. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, 
apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-
registered label. 

END OF SECTION 06100 
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SECTION 06100 

WOOD FRAME CONSTRUCTION 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment and services 
necessary to complete the wood frame construction at 10th Avenue Pavilion, as shown 
on the drawings and/or specified herein, including but not limited to the following: 

1. Exterior wall framing with plywood sheathing. 

2. Interior partition framing except where metal studs are used. 

3. Floor framing with plywood sub-floor and underlayment. 

4. Ceiling framing. 

5. Roof framing with plywood sheathing. 

6. Stair framing and treads. 

7. Blocking and rough hardware. 

1.3 RELATED SECTIONS 

A. Carpentry - Section 06200. 

B. Cabinetry and millwork - Section 06220. 

1.4 REFERENCES 

A. Lumber Standards:  Comply with PS 20 and with applicable rules of the respective 
grading and inspecting agencies for species and products used. 

B. Plywood Product Standards:  Comply with PS 1 (ANSI A 199.1) or, for products not 
manufactured under PS 1 provisions, with applicable APA Performance Standard for 
type of panel specified. 

1.5 SUBMITTALS 

A. Wood Treatment Data:  Submit treatment manufacturer's instructions for proper use of 
each type of treated material. 
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1. Pressure Treatment:  For each type specified, include certification by treating plant 
stating chemicals and process used, net amount of preservative retained and 
conformance with applicable standards.  Include statement that moisture content of 
treated materials was reduced to a maximum of 19% prior to shipment. 

2. For wood trusses, submit shop drawings and calculations with Professional 
Engineer seal licensed in the State of New Jersey. 

1.6 PRODUCT HANDLING 

A. Delivery and Storage:  Keep materials dry at all times.  Protect against exposure to 
weather and contact with damp or wet surfaces.  Stack lumber and plywood, and 
provide air circulation within stacks. 

1.7 JOB CONDITIONS 

A. Coordination:  Fit carpentry work to other work; scribe and cope as required for 
accurate fit.  Correlate location of furring, nails, blocking, grounds and similar supports 
to allow proper attachment of other work. 

PART 2 PRODUCTS 

2.1 WOOD MATERIALS 

A. Lumber, General 

1. Factory-mark each piece of lumber with type, grade, mill and grading agency, 
except omit marking from surfaces to be exposed with transparent finish or 
without finish. 

2. Nominal sizes are indicated, except as shown by detail dimensions.  Provide actual 
sizes as required by PS 20, for moisture content specified for each use. 

3. Provide seasoned lumber with 19% max. moisture content at time of dressing. 

B. Framing Lumber & Miscellaneous Lumber (2" through 4" thick and less than 6" wide): 

1. For light framing and miscellaneous lumber (furring, grounds, blocking), provide 
No. 2 grade lumber for stud framing and "Standard" grade for other light framing, 
any species. 

C. Structural Framing (2" through 4" thick and 6" or wider): 

1. For structural framing, provide No. 2 Grade of Hem-Fir or any species which 
meets or exceeds the property values of No. 2 Hem-Fir. 

D. Plywood 

1. For roof sheathing, provide APA Structural 1 Rated Sheathing, Exposure 1, with 
span rating to suit joist or truss spacing; thickness as noted on drawings. 
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2. For wall sheathing, provide APA Structural 1 Rated Sheathing, Exposure 1, with 
span rating to suit stud spacing; thickness as noted on drawings. 

3. For sub-flooring, provide tongue and groove APA Sturd-I-Floor, Exposure 1, with 
span rating to suit joist spacing; thickness as noted on drawings. 

4. For underlayment over sub-flooring, provide APA Underlayment INT with 
exterior glue, thickness as noted on drawings. 

E. Pressure treat wood sills, sleepers, blocking, furring, stripping and similar concealed 
members in contact with masonry or concrete, using water-borne preservatives 
complying with AWPA U1.  After treatment, kiln dry to a max. moisture content of 
19%. 

1. Complete fabrication of treated items prior to treatment, where possible.  If cut 
after treatment, coat cut surfaces with heavy brush coat of same chemical used for 
treatment. 

F. Engineered Lumber 

1. Parallel strand lumber shall be Parallams manufactured by TrusJoist/MacMillan or 
equal with Fb=2,9000 psi and E=2,000,000 psi. 

2. I-shaped joists shall be TJI joists as manufactured by TrusJoist/MacMillan or 
equal. 

2.2 MISCELLANEOUS MATERIALS 

A. Wood Treads and Risers:  TBD 

B. Building Paper:  Asphalt saturated felt, 15 lb. non-perforated, complying with ASTM D 
226. 

C. Provide metal hangers and framing anchors equal to Simpson Ty-Down, Rafter 
Anchors, and Joist & Beam Hangers, or approved equal. 

D. Fasteners:  Provide size, type, material and finish as indicated and as recommended by 
applicable standards, complying with applicable Federal Specifications for nails, 
staples, screws, bolts, nuts, washers and anchoring devices. 

E. Where rough carpentry work is exposed to weather or in ground contact, provide 
fasteners and anchorages with a hot-dip zinc coating (ASTM A 153). 

F. Termite Shield:  26 ga. galvanized steel sheet. 

 PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where wood frame construction is to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
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not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. General 

1. Discard units of material with defects which might impair quality of work, and 
units which are too small to use in fabricating work with minimum joints or 
optimum joint arrangement. 

2. Set carpentry work accurately to required levels and lines, with members plumb 
and true and accurately cut and fitted. 

3. Securely attach carpentry work to substrate by anchoring and fastening as shown 
and as required by recognized standards.  Countersink nail heads on exposed 
carpentry work and fill holes. 

a. Use common wire nails, except as otherwise indicated.  Use finishing nails 
for finish work.  Select fasteners of size that will not penetrate members 
where opposite side will be exposed to view or will receive finish materials.  
Make tight connections between members.  Install fasteners without splitting 
of wood; predrill as required. 

 
B. Wood Grounds, Nailers, Blocking and Sleepers: 

1. Provide wherever shown and where required for screeding or attachment of other 
work.  Form to shapes as shown and cut as required for true line and level of work 
to be attached.  Coordinate location with other work involved. 

2. Attach to substrates as required to support applied loading.  Countersink bolts and 
nuts flush with surfaces, unless otherwise shown.  Build into masonry during 
installation of masonry work.  Where possible, anchor to formwork before 
concrete placement. 

3. Provide permanent grounds of dressed lumber not less than 1-1.2" wide and of 
thickness required to bring face of ground to exact thickness of finish material 
involved. 

C. Wood Framing, General 

1. Provide framing members of sizes and on spacings shown, and frame openings as 
shown, or if not shown, comply with "Details for Conventional Wood Frame 
Construction" of AFPA.  Do not splice structural members between supports. 

2. Anchor and nail to comply with the following minimum standards: 

a. Blocking to joist bearing:  Two 10d toenailed each side 
b. Blocking to joist or stud:  Two 10d toenailed each side 
c. One inch brace to stud:  Two 8d face nailed 
d. Two inch brace to stud:  Two 16d face nailed 
e. Bridging to joint:  Two 8d toenailed 
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f. Built-up beams 8" or less in depth:  16d at 12" o.c., staggered 
g. Joists and rafters to support:  Two 10d toenailed each side 
h. At laps 12" min.:  Four 16d face nailed 
i. Multiple joists:  16d at 12" o.c., staggered 
j. Joists to sill or girder:  Two 16d toenailed 
k. 1" furring to underside of joints:  Two 8d (one straight; one slanted) 
l. 2" furring to underside of joints:  Two 16d (one straight; one slanted) 
m. Studs toenailed to plate:  Two 10d each side 
n. Studs end nailed to plate:  Two 16d at 12" o.c., staggered 
o. Plates:  Upper to lower:  16d at 12" o.c., staggered 
p. At splices:  Two 16d face nailed 
q. Plate lap at corners:  Two 16d face nailed 

 
3. Firestop concealed spaces with wood blocking not less than 2" thick, if not blocked 

by other framing members.  Provide blocking at each building story level and at 
ends of joist spans. 

D. Stud Framing 

1. General:  Provide stud framing where shown.  Unless otherwise shown, use 2" x 4" 
wood studs spaced 16" o.c. with 4" face perpendicular to direction of wall or 
partition.  Provide single bottom plate and double-top plates 2" thick by width of 
studs; except single top plate may be used for non-load-bearing partitions.  Nail or 
anchor plates to supporting construction. 

2. Construct corners and intersections with not less than 3 studs.  Provide 
miscellaneous blocking and framing as shown and as required for support of facing 
materials, fixtures, specialty items and trim. 

3. Frame openings with multiple studs and headers.  Provide nailed header members 
of thickness equal to width of studs.  Set headers on edge and support on jamb 
studs. 

a. For non-bearing partitions, provide double-jamb studs and headers not less 
than 4" deep for openings 3' and less in width, and not less than 6" deep for 
wider openings. 

b. For load-bearing partitions, provide double-jamb studs for openings 6'-0" and 
less in width, and triple-jamb studs for wider openings.  Provide headers of 
depth shown, or if not shown, provide as recommended by N.F.P.A. "Manual 
for House Framing." 

 
E. Joist Framing 

1. General:  Provide framing of sizes and spacings shown.  Install with crown edge 
up and support ends of each member with not less than 1-1/2" of bearing on wood 
or metal, or 3" on masonry.  Attach to wood bearing members by toe nailing or 
metal connectors; frame to wood supporting members with wood ledgers as 
shown, or if not shown, with metal connectors.  Fire-cut members built into 
masonry (if any).  Frame openings with headers and trimmers supported by metal 
joist hangers; double headers and trimmers where span of header exceeds 4'-0".  
Do not notch in middle third of joists; limit notches to 1/6-depth of joist, 1/3 at 
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ends.  Do not bore holes larger than 1/3-depth of joist or locate closer than 2" from 
top or bottom.  Provide solid blocking (2" thick by depth of joist) at ends of joists 
unless nailed to header or band member. 

2. Lap members framing from opposite sides of beams, girders or partitions not less 
than 4" or securely tie opposing members together.  Provide solid blocking (2" 
thick by depth of joist) over supports. 

3. Anchor members paralleling masonry with 1/4" x 1-1/4" metal strap anchors 
spaced not more than 8'-0" o.c.  Extend anchors at least 4" into masonry, turn up 4" 
and extend over and fasten to 3 joists. 

4. Under jamb studs at openings, provide solid blocking between joist. 

5. Under non-load-bearing partitions, provide double joists separated by solid 
blocking equal to depth of studs above.  Provide triple-joists separated as above, 
under partitions receiving ceramic tile and similar heavy finishes or fixtures, unless 
otherwise shown. 

6. Provide bridging between joists where nominal depth-to-thickness ratio exceeds 4, 
at intervals of 8'-0".  Use bevel cut 1" x 4" or 2" x 3" wood bracing, double-crossed 
and nailed both ends to joists, or use solid wood bridging 2" thick by depth of joist, 
end nailed to joist. 

F. Rafter and Ceiling Joist Framing 

1. Ceiling Joists:  Provide member size and spacing shown, and as previously 
specified for joist framing.  Face nail to ends of parallel rafters. 

2. Rafters:  Provide member size and spacing shown.  Notch to fit exterior wall plates 
and toe nail or use special metal framing anchors.  Double rafters to form heads 
and trimmers at openings in roof framing (if any), and support with metal hangers.  
Where rafters abut at ridge, place directly opposite each other and nail to ridge 
member or use metal ridge hangers. 

a. At valleys, provide valley rafter of size shown, or if not shown, provide rafter 
twice as thick as regular rafters and 2" deeper.  Bevel ends of jack rafters for 
full bearing against hip rafters. 

 
3. Provide collar beams (ties) as shown, or if not shown, provide 1" x 6" boards 

between every third pair of rafters.  Locate below ridge member, one-third of 
distance to ceiling joists.  Cut ends to fit slope and nail to rafters. 

4. Provide special framing as shown for eaves, overhangs, dormers and similar 
conditions, if any. 

G. Stair Framing 

1. Provide stair framing members as required to support a min. uniform live load of 
100 psf and a min. concentrated load of 300 lbs. applied to an area of 4 sq. inches 
at center of tread.  Fabricate stair framing members to provide exact fit with treads 
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and risers with no change in dimensions between landings.  Apply Oak treads and 
risers to frame. 

H. Wood Trusses 

1. General:  Provide wood trusses where shown.  Comply with the applicable 
requirements of the NLMA's "National Design Specifications for Stress Graded 
Lumber and Its Fastenings," and the Truss Plate Institute's "Light Metal Connected 
Wood Trusses." 

2. Provide pre-engineered and shop-assembled trusses by a recognized manufacturer 
of wood trusses.  Design for the span, loading, truss shape and spacing shown.  
Fabricate in the plant of the manufacturer or his licensed fabricator. 

3. Store, handle and erect trusses in accordance with manufacturer's printed 
instructions.  Provide temporary supports and bracing as required. 

I. Plywood Roof Sheathing 

1. Provide plywood roof sheathing.  Install with long dimension across supports, 
using panels continuous over 2 or more spans with end joints between panels 
staggered and located over center of supports. 

a. Nail 6" o.c. along panel edges and ends and 12" o.c. at intermediate supports 
for spans less than 48" using 6d common nails for panels 1/2" or less, 8d 
common nails for panels over 1/2" but less than 1" thick, and 8d ring shank 
or spiral thread nails or 10d common nails for panels 1" or more thick.  For 
spans 48" or greater, space nails 6" o.c. at all supports. 

b. Provide support at unsupported long edges with "Plyclips" or wood blocking. 
 

2. Allow 1/8" open space between end joints and 1/4" open space between edge joints 
for expansion and contraction of panels. 

J. Plywood Wall Sheathing 

1. Provide plywood wall sheathing.  Install horizontally or vertically using panels 
continuous over 2 or more spans.  Nail edges and ends over supports at 6" o.c. and 
at 12" o.c. over intermediate studs using 6d nails for panels not more than 1/2" 
thick and 8d nails for thicker panels.  Allow 1/8" spacing at panel ends and 1/4" at 
panel edges. 

2. Over sheathing apply one layer of building paper as specified herein. 

K. Plywood Flooring 

1. Sub-Floor:  Install T & G plywood with the long dimension of the panel across 
supports and with panel continuous over two or more spans.  Panel end joints shall 
occur over framing.  Allow 1/8" spacing at panel ends and edges.  Nail 6" o.c. 
along panel edges and 10" o.c. at intermediate supports with 6d common nails for 
1/2" panels, 8d for greater thicknesses.  Where panels are 1-1/8" or  
1-1/4" thick and supports are 48" o.c., nails shall be 8d ring-shank or 10d common 
and spaced 6" o.c. at all supports. 
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2. Underlayment:  Panels to receive resilient floor coverings shall have edge joints 
filled and thoroughly sanded.  Apply underlayment just prior to laying finish floor 
and protect against damage until finish floor is installed.  Stagger panel end joints 
with respect to each other and offset all joints with respect to the joints in the 
subfloor.  Butt panel ends and edges to a close but not tight fit (allow 1/32" space).  
Nail 6" o.c. along panel edges and 8" o.c. each way throughout remainder of panel 
with 3d ring-shank nails for thicknesses 1/3" or less, 4d for 5/8" and 3/4", or use 15 
ga. staples at 3" o.c. along panel edges and 6" o.c. each way.  Staple length must be 
sufficient to penetrate at least 5/8" into or completely through, subflooring.  
Lightly sand any surface roughness, particularly at joints and around nails. 

END OF SECTION 
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SECTION 06108 - EXTERIOR ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Boardwalk, ramp, and stair framing outside of building. 

B. Related Sections: 

1. Division 31 Section "Timber Piles" for timber pilings. 

1.3 DEFINITIONS 

A. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in 
least dimension. 

B. Timber:  Lumber of 5 inches nominal or greater in least dimension. 

C. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. NLGA:  National Lumber Grades Authority. 
3. RIS:  Redwood Inspection Service. 
4. SPIB:  The Southern Pine Inspection Bureau. 
5. WCLIB:  West Coast Lumber Inspection Bureau. 
6. WWPA:  Western Wood Products Association. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For preservative-treated wood products. 

1. For preservative-treated wood products, include chemical treatment manufacturer's 
written instructions for handling, storing, installing, and finishing treated material. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials under cover and protected from weather and contact with damp or wet surfaces.  
Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air 
circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 DIMENSION LUMBER AND TIMBERS 

A. Exposed Lumber:  Provide material hand selected for freedom from characteristics, on exposed 
surfaces and edges, that would impair finish appearance, including decay, honeycomb, knot 
holes, shake, splits, torn grain, and wane. 

B. Dimension Lumber:  Southern Yellow Pine, Grade per plans. 

2.2 PRESERVATIVE TREATMENT 

A. Pressure treat boards and dimension lumber with waterborne preservative according to 
AWPA C2.  

B. Pressure treat timber with waterborne preservative according to AWPA C15 requirements for 
"sawn building poles and posts as structural members." 

1. Treatment with CCA shall include post-treatment fixation process. 

C. Application:  Treat all exterior rough carpentry unless otherwise indicated. Treat at a rate of 
2.5lbs/ft in accordance with AWPA. 

2.3 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture.  Provide nails or screws, in sufficient length, to 
penetrate not less than 1-1/2 inches into wood substrate. 

1. Use stainless steel unless otherwise indicated. 
2. For pressure-preservative-treated wood, use stainless-steel fasteners. 

B. Carbon-Steel Bolts:  ASTM A 307 with ASTM A 563 hex nuts and, where indicated, flat 
washers all hot-dip zinc coated. 

C. Stainless-Steel Bolts:  ASTM F 593, Alloy Group 1 or 2; with ASTM F 594, Alloy Group 1 or 2 
hex nuts and, where indicated, flat washers. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Set exterior rough carpentry to required levels and lines, with members plumb, true to line, cut, 
and fitted.  Fit exterior rough carpentry to other construction; scribe and cope as needed for 
accurate fit. 

B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame 
Construction" unless otherwise indicated. 

C. Install plastic lumber to comply with manufacturer's written instructions. 

D. Do not splice structural members between supports unless otherwise indicated. 

E. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

END OF SECTION 06108 
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SECTION 062000 

CARPENTRY 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the carpentry work as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Blocking and miscellaneous wood, for telephone and electric closets. 

2. Rough hardware. 

3. Installation only of finish hardware. 

4. Installation only of doors and hollow metal frames. 

1.3 RELATED SECTIONS 

A. Roofing - Section 073113. 

B. Steel doors and frames - Section 081113. 

C. Wood doors - Section 081416. 

D. Finish hardware - Section 087100. 

1.4 QUALITY ASSURANCE 

A. Lumber Standard:  Comply with PS 20. 

B. Plywood Standard:  Comply with PS 1 and American Plywood Assoc. (APA). 

C. Shop fabricate carpentry work to the extent feasible and where shop fabrication will 
result in better workmanship than feasible for on-site fabrication. 

D. Grade Marks:  Identify lumber and plywood by official grade mark. 

1. Lumber:  Grade stamp to contain symbol of grading agency certified by Board of 
Review, American Lumber Standards Committee, mill number or name, grade of 
lumber, species grouping or combination designation, rules under which graded 
where applicable, and condition of seasoning at time of manufacture. 

a. MC-15 or KD:  Maximum of fifteen (15) percent moisture content. 
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E. Installation of doors, frames and hardware shall conform to the minimum standards of 

"Installation Guides for Doors and Hardware" of the Door and Hardware Institute. 

1.5 SUBMITTALS 

A. Pressure Treatment:  Include certification by treating plant stating chemicals and 
process used, net amount of salts retained and conformance with applicable standards. 

B. Fire-Retardant Treatment:  Include certification by treating plant that treatment material 
complies with governing ordinances and that treatment will not bleed through finished 
surfaces. 

1.6 PRODUCT HANDLING 

A. Deliver carpentry materials to the site ready to use with each piece of lumber clearly 
marked as to grade, type and mill, and place in an area protected from the elements. 

B. Deliver rough hardware in sealed kegs and/or other containers which shall bear labels 
as to type and kind. 

C. Pile lumber for rough usage, when delivered to the site in stacks to insure drainage and 
with a minimum clearance of six (6) inches above grade.  Cover stacks with tarpaulins 
or other watertight coverings.  Store grounds and similar small sized lumber inside the 
building as soon as possible after delivery. 

D. Do not store seasoned lumber in wet or damp portions of the building. 

E. Protect fire retardant treated materials against high humidity and moisture during 
storage and erection. 

F. Remove delivered materials which do not conform to specified grading rules or are 
otherwise not suitable for installation from the job site and replace with acceptable 
materials. 

G. All items specified in Section 087100 of this specification entitled "Finish Hardware" 
shall be received, accounted for, stored and applied under this Section. 

H. Hardware shall be sorted and stored in space assigned by Contractor and shall be kept at 
all times under lock and key.  The safety and preservation of all items delivered will be 
the responsibility of the Contractor. 

1.7 JOB CONDITIONS 

A. Installer must examine the substrates and supporting structure and the conditions under 
which the carpentry work is to be installed, and notify the Contractor in writing of 
conditions detrimental to the work.  Do not proceed with the installation until 
unsatisfactory conditions have been corrected in a manner acceptable to the Installer 
and the Architect. 
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B. Coordination:  Fit carpentry work to other work; scribe and cope as required for 
accurate fit.  Correlate location of furring, nailers, blocking, grounds and similar 
supports to allow proper attachment of other work. 

PART 2 PRODUCTS 

2.1 WOOD MATERIAL 

A. General 

1. All wood shall be sound, flat, straight, well seasoned, thoroughly dry and free from 
all defects.  Warped or twisted wood shall not be used. 

2. For miscellaneous wood blocking, grounds, furring as required, use Utility Grade 
Coastal Douglas Fir or Southern Pine, free from knots, shakes, rot or other defects, 
straight, square edges and straight grain, air seasoned with maximum moisture 
content of nineteen (19) percent.  Wood shall be S4S, S-Dry, complying with PS-
20. 

3. Plywood and rough carpentry for telephone and electric closets, provide 3/4" thick 
C-D EXT-APA plywood, fire retardant treated as specified herein. 

B. Wood Treatment 

1. All interior wood material specified herein shall be fire retardant treated to comply 
with the AWPA standard U1 to achieve a flame spread rating of not more than 25 
(UL Class "FR-S") when tested in accordance with UL Test 723 or ASTM E 84.  
The fire retardant chemicals used to treat the lumber must comply with FR-1 of 
AWPA Standard P49 and be free of halogens, sulfates and ammonium phosphate. 

a. After treatment, kiln dry to a moisture content of fifteen (15) percent; if 
wood is to be painted or finished, kiln dry to a moisture content of twelve 
(12) percent.  Treatment shall be equal to "Dricon" made by Arch Wood 
Protection Inc. or approved equal.  Provide UL approved identification on 
treated materials. 

 
2. For exterior blocking, roofing and sheet metal, pressure treat wood with copper 

azole, Type B (CA-B); ammoniacal copper quat (ACQ) or similar preservative 
product that contains no arsenic or chromium.  Preservative shall comply with 
AWPA Standard U1, (.25 lbs./cubic foot of chemical in wood). 

a. After treatment, kiln dry to a maximum moisture content of fifteen (15) 
percent.  Treatment shall be equal to "Wolmanized Natural Select" made by 
Arch Wood Protection Inc. or approved equal. 

 
3. Treated wood which is cut or otherwise damaged shall be further treated in 

accordance with the AWPA Standard M-4. 
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2.2 HARDWARE 

A. Rough Hardware for Treated Woods and Exterior Use:  Hot-dipped galvanized or Type 
304 stainless steel. 

B. Nails:  Common steel wire, untreated for interior work as per ASTM F 1667. 

C. Bolts:  Standard mild steel, square head machine bolts with square nuts and malleable 
iron or steel plate washers or carriage bolts with square nuts and cut washers 
conforming to the following: 

1. Bolts:  ASTM A 307, Grade A. 

2. Nuts:  ASTM A 563. 

3. Lag Screws and Bolts:  ASME B 18.2.1. 

D. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when 
installed in unit masonry assemblies and equal to 4 times the load imposed when 
installed in concrete as determined by testing per ASTM E 488 conducted by a qualified 
independent testing and inspecting agency. 

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5. 

2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2; use stainless steel for treated woods and 
exterior use. 

E. Wood Screws:  ASME B 18.6.1. 

F. Concrete and Masonry Anchors:  Standard expansion-shield self-drilling type concrete  

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where carpentry is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION OF FINISH HARDWARE 

A. Hardware shall be carefully fitted and securely attached, in accordance with these 
specifications and the instructions of the various manufacturers. 

B. Unless otherwise noted, mount hardware units at heights established in Section 081113. 

C. Install each hardware item in compliance with the manufacturer’s instructions and 
recommendations.  Wherever cutting and fitting is required to install hardware onto or 
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into surfaces which are later to be painted or finished in another way, install each item 
completely and then remove and store in a secure place during the finish application.  
After completion of the finishes, re-install each item.  Do not install surface-mounted 
items until finishes have been completed on the substrate. 

D. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment 
substrate as necessary for proper installation and operation. 

E. Drill and countersink units which are not factory prepared for anchorage fasteners.  
Space fasteners and anchors in accordance with industry standards. 

F. Cut and fit threshold and floor covers to profile of door frames, with mitered corners 
and hair-line joints.  Join units with concealed welds or concealed mechanical joints.  
Cut smooth openings for spindles, bolts and similar items, if any. 

G. All keys used shall be construction keys which are to be tagged with fiber discs as 
approved, clearly labeled with identifying inscriptions and then neatly arranged in a 
temporary cabinet.  All construction keys shall be returned to the Owner. 

H. Adjusting and Cleaning 

1. Adjust and check each operating item of hardware and each door, to ensure proper 
operation and function of every unit.  Lubricate moving parts with type lubrication 
recommended by manufacturer (graphite type if no other recommended).  Replace 
units which cannot be adjusted and lubricated to operate freely and smoothly as 
intended for the application made. 

2. Final Adjustment:  Wherever hardware installation is made more than one month 
prior to acceptance or occupancy of a space or area, return to the work during the 
week prior to acceptance or occupancy, and make a final check and adjustment of 
all hardware items in such space or area.  Clean and re-lubricate operating items as 
necessary to restore proper function and finish of hardware and doors.  Adjust door 
control devices to compensate for final operation of heating and ventilating 
equipment. 

3.3 INSTALLATION OF DOORS AND FRAMES 

A. Preparation 

1. Remove welded-in shipping spreaders installed at factory. 

2. Prior to installation and with installation spreaders in place, adjust and securely 
brace standard steel door frames for squareness, alignment, twist, and plumb to the 
following tolerances: 

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs 
on parallel lines, and perpendicular to plane of wall. 
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d. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular 
line from head to floor. 

 
3. Drill and tap doors and frames to receive non-templated mortised and surface-

mounted door hardware. 

B. Installation 

1. General:  Provide doors and frames of sizes, thicknesses, and designs indicated.  
Install steel doors and frames plumb, rigid, properly aligned, and securely fastened 
in place; comply with Drawings and manufacturer's written instructions. 

2. Set frames accurately in position; plumbed, aligned, and braced securely until 
permanent anchors are set.  After wall construction is complete, remove temporary 
braces, leaving surfaces smooth and undamaged. 

a. Install frames in accordance with ANSI 250.11-20001, Recommended 
Erection Instructions for Steel Frames, unless more stringent requirements 
are specified herein. 

b. At fire-protection-rated openings, install frames according to NFPA 80. 
c. Where frames are fabricated in sections due to shipping or handling 

limitations, field splice at approved locations by welding face joint 
continuously; grind, fill, dress, and make splice smooth, flush, and invisible 
on exposed faces. 

d. Install frames with removable glazing stops located on secure side of 
opening. 

e. Frames set in masonry walls shall have door silencers installed in frames 
before grouting. 

f. Remove temporary braces necessary for installation only after frames have 
been properly set and secured. 

g. Check plumb, squareness, and twist of frames as walls are constructed.  Shim 
as necessary to comply with installation tolerances. 

 
3. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to 

floor and secure with post-installed expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of post-
installed expansion anchors if so indicated and approved on Shop Drawings. 

 
4. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames 

conforming to the requirements of Section 072100, "Thermal Insulation." 

5. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 
between frames and masonry with mortar; refer to Section 042000 "Unit Masonry" 
for installation of frames in masonry walls. 

6. In-Place Concrete or Masonry Construction:  Secure frames in place with post-
installed expansion anchors.  Countersink anchors, and fill and make smooth, 
flush, and invisible on exposed faces. 
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7. In-Place Gypsum Board Partitions:  Secure frames in place with post-installed 
expansion anchors through floor anchors at each jamb.  Countersink anchors, and 
fill and make smooth, flush, and invisible on exposed faces. 

8. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to 
supporting construction above, unless frame is anchored to masonry or to other 
structural support at each jamb.  Bend top of struts to provide flush contact for 
securing to supporting construction above.  Provide adjustable wedged or bolted 
anchorage to frame jamb members. 

9. Installation Tolerances:  Adjust steel door frames for squareness, alignment, twist, 
and plumb to the tolerance given in HMMA 841 of ANSI/NAAMM, current 
edition. 

10. Steel Doors:  Fit hollow metal doors accurately in frames to the tolerances given in 
HMMA 841 of ANSI/NAAMM, current edition. 

a. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
 

11. Glazing:  Comply with installation requirements in Division 8 Section "Glass and 
Glazing" and with standard steel door and frame manufacturer's written 
instructions. 

a. Secure stops with countersunk flat- or oval-head machine screws spaced 
uniformly not more than 9 inches o.c., and not more than 2 inches o.c. from 
each corner. 

 
C. Wood Doors 

1. Condition doors to average prevailing humidity in installation area prior to 
hanging. 

2. Install doors in accordance with manufacturer’s instructions. 

3. Fit door to frames and machine for hardware to whatever extent not previously 
worked at factory as required for proper fit and uniform clearance at each edge. 

4. Clearances:  Install doors to meet clearance requirements specified in Section 
081416. 

5. Fire-Rated Doors:  Install in corresponding fire-rated frames in accordance with 
the requirements of NFPA No. 80.  Provide clearances complying with the 
limitations of the authority having jurisdiction. 

D. Adjustments:  Check and readjust operating finish hardware items just prior to final 
inspection.  Leave work in complete and proper operating condition.  Remove and 
replace defective work, including doors or frames which are warped, bowed or 
otherwise unacceptable. 
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3.4 BLOCKING AND MISCELLANEOUS WOOD 

A. General 

1. Erect rough carpentry true to line, levels and dimensions required; squared, 
aligned, plumbed, and securely fastened in place. 

2. Shim where required to true up furring, blocking and the like.  Use wood or metal 
shims only. 

3. Do all cutting, fitting, drilling and tapping of other work as required to secure work 
in place and to perform the work included herein.  Do all the cutting and fitting of 
carpentry work, for the work of other trades as required. 

B. Blocking and Miscellaneous Wood 

1. Furnish and install all wood grounds, furring, blocking, curbs, bucks, nailers, etc., 
that may be necessary and required in connection with the carpentry and with the 
work described for any other trades and including required carpentry for electrical 
fixtures.  All blocking and nailers shall be continuous wherever required, whether 
or not so indicated. 

2. Blocking shall be as required for the proper installation of the finished work and 
for items in mechanical sections as required.  Blocking, edgings, stops, nailing 
strips, etc., shall be continuous, unless distinctly noted otherwise.  Provide 
blocking as required to install all equipment.  Provide blocking and nailers where 
shown or required to fasten interior sheet metal work. 

3. Fastening for wood grounds, furring and blocking shall be of metal and of type and 
spacing as best suited to conditions.  Hardened steel nails, expansion screws, 
toggle bolts, self-clinching nails, metal plugs, inserts or similar fastenings shall be 
used, of suitable type and size to draw the members into place and securely hold 
same. 

C. Rough Lumber for Roofing and Sheet Metal 

1. Furnish and install all wood nailing strips and wood blocking required in 
connection with respective types of roofing, fans, flashings, and sheet metal work, 
using preservative treated wood as herein before specified. 

2. Wood blocking shall be of sizes and shapes as indicated on the drawings and/or 
designed for the reception of curb flashings for roof ventilators and similar items. 

3. All nailing strips and blocking shall be carried out in accordance with the printed 
installation instructions, and/or recommendations of the accepted manufacturer of 
the roofing materials, and in coordination and cooperation with the sheet metal 
work trades. 

4. All blocking and nailing strips shall be firmly secured in place using counter bored 
bolt and nut fastenings, or secured by any other proposed flush surfaced fastenings. 
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5. Wood nailing strips or blocking required to be embedded in concrete work shall be 
furnished in time due for placing, prior to start of concrete operations.  Locations 
and spacings of nailing strips or blocking shall be performed in coordination with 
the concrete trades, as required for respective installations. 

3.5 TELEPHONE AND ELECTRIC EQUIPMENT MOUNTING BOARDS 

A. Furnish and install 3/4" thick plywood panels to the walls of the telephone and electric 
equipment rooms in accordance with the requirements of the local utility company. 

B. Secure to wall using proper devices for substrates encountered, spaced twelve (12) 
inches o.c., maximum around the edges, 1-1/2" from corners, and in three (3) rows of 
three (3) each in the field.  Recess fastening devices flush with the plywood surface.  
Adjacent panels shall be butted with 1/16" space between without lapping. 

3.6 ROUGH HARDWARE 

A. Securely fasten rough carpentry together.  Nail, spike, lag screw or bolt as required by 
conditions encountered in the field and the Contract Documents. 

B. Provide rough or framing hardware, such as nails, screws, bolts, anchors, hangers, clips, 
inserts, miscellaneous fastenings, and similar items of the best quality and of the proper 
size and kind to adequately secure the work together and in place, in a rigid and 
substantial manner. 

C. Secure rough carpentry to masonry with countersunk bolts in expansion sleeves or other 
acceptable manner, with fastenings not more than sixteen (16) inches apart.  Secure 
woodwork to hollow masonry with toggle bolts spaced not more than sixteen (16) 
inches apart. 

D. Countersink bolts in nailers and other rough woodwork and include washers and nuts.  
Cut bolts off flush with surfaces and peen as may be required to receive finished work. 

E. Inserts to secure wood nailers to concrete shall be malleable iron threaded inserts with 
3/8" diameter bolts of length to allow for countersinking.  Locate at end of each nailer 
and at intervals not exceeding thirty (30) inches o.c. 

F. Furnish to the mason for building into the work, or attaching the work which is to be 
built in, anchors, bolts, wall plates bolted to masonry, corrugated wall plugs, nailing 
blocks, etc., which are required for the proper fastening and installation for the work or 
other items as called for in this Section. 

G. Detailed instructions with sketches of necessary requirements, shall be given to the 
masonry trade showing the location and other details of such nailing devices. 

3.7 CLEANING UP 

A. General:  Keep the premises in a neat, safe and orderly condition at all times during 
execution of this portion of the work, free from accumulation of sawdust, cut-ends and 
debris. 
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B. Sweeping 

1. At the end of each working day, or more often if necessary, thoroughly sweep all 
surfaces where refuse from this portion of the work has settled. 

2. Remove the refuse to the area of the job site set aside for its storage. 

3. Upon completion of this portion of the work, thoroughly broom clean all surfaces. 

END OF SECTION 



 
 

Belmar Pavilions 062023-1 Cabinetry and  
  Millwork 
 

SECTION 062023 

CABINETRY AND MILLWORK 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services 
necessary to complete the cabinetry and millwork as shown on the drawings and/or 
specified herein, including, but not necessarily limited to, the following: 

1. Wood casework with plastic laminate finish. 

2. Plastic laminate countertops for cabinet work. 

3. Cabinet hardware. 

1.3 RELATED SECTIONS 

A. Carpentry - Section 062000. 

1.4 QUALITY ASSURANCE 

A. Qualifications of Fabricators and Installers:  For actual fabrication and installation of 
cabinetry and millwork, use only personnel who are thoroughly trained and experienced 
in the products involved and in the recommended methods for their fabrication and 
installation. 

B. Codes and Standards:  In addition to complying with all pertinent codes and regulations, 
comply with "Quality Standards" of the Architectural Woodwork Institute (AWI) for 
the grades specified. 

1.5 SUBMITTALS 

A. Shop Drawings:  Before any cabinetry and millwork are fabricated and delivered to the 
job site, submit complete Shop Drawings to the Architect for approval. 

B. Quality Certification:  Submit fabricator's certification stating that the fabricated work 
meets the woodwork grade specified and that the wood used is fire retardant treated in 
accordance with these specifications. 

C. Samples:  Submit samples of all proposed materials to the Architect for the selection of 
actual colors and patterns. 
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1.6 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect architectural woodwork before, during, 
and after installation and to protect the installed work and materials of all other trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary for the approval of the Architect and at no additional cost to the Owner. 

C. Delivery:  Do not deliver woodwork until painting, wet work, grinding and similar 
operations which could damage, soil or deteriorate woodwork have been completed in 
installation areas.  If, due to unforeseen circumstances, woodwork must be stored in 
other than installation areas, store only in areas meeting requirements specified for 
installation areas. 

1.7 JOB CONDITIONS 

A. Examination:  The installer must examine the substrates and conditions under which the 
work is to be installed, and notify the Contractor in writing of unsatisfactory conditions.  
Do not proceed with the work until unsatisfactory conditions have been corrected in a 
manner acceptable to the installer and the Architect. 

B. Conditioning:  Do not install woodwork until the required temperature and relative 
humidity have been stabilized and will be maintained in installation areas. 

PART 2 PRODUCTS 

2.1 CABINETRY AND MILLWORK 

A. General 

1. Fabricate all cabinetry and millwork to the "Premium" grade standards of the AWI, 
Section 400. 

2. Wood core to receive plastic laminate finish shall be fire retardant treated in 
accordance with the requirements of Section 062000.  Particleboard or plywood 
core conforming to AWI standard noted herein; particleboard shall be equal to 
"Duraflake FR," 45 lbs. per cubic foot density, made by Willamette Industries, or 
approved equal. 

3. Face construction of cabinets shall be "Flush Overlay." 

4. Provide 3/4" thick doors, drawer fronts and fixed panels (including thickness of 
plastic) except where required to be thicker by Standards; and provide flush units. 

5. Provide dust panels of 1/4" thick plywood or tempered hardboard above 
compartment and drawers, except where located directly below countertops. 

6. Exposed Edges:  Plastic laminate matching exposed panel surfaces.  Ease exposed 
edge of overlap sheet. 
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B. Plastic Laminate 

1. Plastic Laminate for Horizontal Surfaces:  0.050" thick, General Purpose Type 
(high pressure). 

2. Plastic Laminate for External Vertical Surfaces:  0.028" thick, General Purpose 
Type (high pressure). 

3. Plastic Laminate for Postforming:  0.042" thick, Postforming (high pressure). 

4. Plastic Laminate for Cabinet Linings:  0.020" thick, Cabinet Liner (high pressure). 

5. Plastic Laminate for Concealed Panel Backing:  0.020" thick, Backer Type (high 
pressure). 

6. Plastic Laminate Colors and Patterns:  As selected by the Architect, manufactured 
by Nevamar, WilsonArt, Formica, or approved equal. 

2.2 COUNTERTOPS 

A. Grade:  Same as AWI grade required for cabinetwork; plastic laminate finish. 

B. Construction 

1. Provide four (4) inch high back splash and end splash, top mounted square butt 
joint, fully covered with matching plastic laminate, eased edges. 

2. Exposed Counter Edges:  Plastic laminate matching surface, except as otherwise 
indicated.  Ease exposed edges of overlap sheet. 

3. Cut openings for equipment to be installed.  Comply with equipment 
manufacturer's requirements, but provide internal corners of 1/8" minimum radius.  
Smooth saw cut and ease edges. 

4. Seal cut edges of counter at openings for sinks and other "wet" equipment, using 
waterproofing compound recommended by plastic manufacturer and compatible 
with laminating adhesive. 

2.3 CABINET HARDWARE 

A. General:  Provide complete cabinet hardware and accessory material associated with 
cabinetry and millwork and as required for installation and operation of cabinets.  
Hardware design shall be as selected by the Architect. 

B. Hardware Standards:  Comply with ANSI A156.9 "American National Standard for 
Cabinet Hardware."  Quality Level:  Type 2 (Institutional). 

C. Cabinet Door Hardware:  Provide hinges, catches and pulls to properly accommodate 
each door size and style. 

D. Sliding Door Hardware:  Provide sets including pulls, to properly accommodate each 
pair of sliding doors. 
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E. Drawer Hardware:  Provide slides and pulls to properly accommodate each drawer size 
and style.  Equip each drawer with side mounted, full extension, ball bearing, nylon 
roller drawer slides. 

F. Locks:  Provide standard pin-type or disc-type (5 pins or discs) tumbler locks, keyed 
individually except as otherwise indicated. 

G. Shelf Supports:  Where shelving is indicated as "adjustable," provide slotted type 
needed to properly support the shelves with uniform forty (40) lbs. per square foot 
loading. 

H. Exposed Hardware Finish:  Provide exposed hardware with BHMA Code 626 satin 
chrome plate finish (US26D). 

I. Glass Doors and Shelves:  Clear plate or sheet glass; FS DD-G-451, Type I, 1/4" thick; 
which has been seamed at exposed edges, and tempered to 4 x normal flexural strength. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where cabinetry and millwork are to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 FABRICATION 

A. Fabricate all architectural woodwork in strict accordance with the approved Shop 
Drawings and the referenced standards. 

3.3 INSTALLATION 

A. Install cabinetry and millwork in accordance with Section 1700 of AWI standards. 

B. Install the work plumb, level, true and straight, with no distortions.  Shim as required 
using concealed shims.  Install to a tolerance of 1/8" in 8'-0" for plumb and level 
(including countertops), and with 1/16" maximum offset in flush adjoining surfaces, 
1/8" maximum offsets in revealed adjoining surfaces. 

C. Scribe and cut work to fit adjoining work, and refinish cut surfaces or repair damaged 
finish at cuts. 

D. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  
Secure to grounds, stripping and blocking with countersunk, concealed fasteners and 
blind nailing as required for a complete installation. 

E. Casework 

1. Install without distortion so that doors and drawers will fit openings properly and 
be accurately aligned. 
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2. Adjust casework and hardware so that doors and drawers operate smoothly and 
with tolerances as established by standards.  Lubricate operating hardware as 
recommended by manufacturer. 

F. Countertops:  Anchor securely to base units and other support systems. 

3.4 PROTECTION 

A. Cover casework with four (4) mils polyethylene film, for protection against soiling and 
deterioration during remainder of construction period. 

END OF SECTION 
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SECTION 066500 

EXTERIOR PLASTIC FABRICATIONS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 

requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services 

necessary to complete the exterior plastic fabrications as shown on the drawings 

and/or specified herein including, but not limited to the following: 

1. Composite wood deck for balconies. 

2. Countertops at Counter door. 

3. Special shapes, trim and one piece corner boards. 

4. Beaded soffit board. 

5. Decorative urethane trim in custom wave pattern 

6. Composite railing system. 

1.3 RELATED SECTIONS 

A. Carpentry - Section 062000. 

B. Painting - Section 099000. 

1.4 JOB CONDITIONS 

A. Verify dimensions at the project site and adjust final shop drawings and 

fabricated parts to actual field dimensions. 

1.5 SUBMITTALS 

A. Product Data:  Submit product data, manufacturer’s catalogs or cut sheets for 

specified products. 

B. Shop Drawings 

1. Submit shop drawings showing complete information for the fabrication and 

installation of exterior plastic fabrications.  Indicate member dimensions, 
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and cross-section, location, size and type of reinforcement, including special 

reinforcement necessary for handling and erection. 

2. Provide layout, dimensions and identification of each unit corresponding to 

the sequence and procedure of installation.  Indicate location and details of 

anchoring devices that are to be embedded in other construction. 

3. Provide signed and sealed calculations and shop drawing by a Professional 

Engineer licensed in the State of New Jersey demonstrating compliance 

with State Code for railing assembly and attachment of same. 

C. Samples 

1. Submit two sets of samples (approx. 6" x 12") to illustrate quality, color and 

texture of finished surface for initial approval.  Approved samples shall 

become the standard for judging the work. 

2. Submit representative sample of each type, showing thickness, finish texture 

and joint details (attachment and sealing) for final approval.  Minimum 

Size: 6" length x full width of shape. 

PART 2 PRODUCTS 

2.1 SYNTHETIC PVC MATERIALS 

A. Provide cellular PVC trim materials, "AZEK® Trimboards" and “AZEK 

BeadBoard” as manufactured by Vycom Corporation, or approved equal. 

1. Material:  Free foam cellular pvc material with a small-cell microstructure 

and density of 0.55 grams/cm
3
. 

a. Custom wave relief in trim. 

b. One- (1) piece corner boards. 

 

B. Fasteners 

1. Use fasteners designed for wood trim and wood siding (thinner shank, blunt 

point, full round head) with AZEK®. 

2. Use a highly durable fastener such as stainless steel or hot-dipped 

galvanized. 

3. Staples, small brads and wire nails must not be used as fastening members. 

4. The fasteners should be long enough to penetrate the solid wood substrate a 

minimum of 1-1/2". 

5. Standard nail guns work well with AZEK trim products. 
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6. Use 2 fasteners per every framing member for trimboards applications.  

Trimboards 12" or wider, as well as sheets, will require additional fasteners. 

7. Fasteners must be installed no more than 2" from the end of each board. 

8. AZEK should be fastened into a flat, solid substrate. Fastening AZEK into 

hollow or uneven areas must be avoided. 

9. Predrilling is typically not required unless a large fastener is used or product 

is installed in low temperatures. 

10. 3/8" and ½" sheet product is not intended to be ripped into trim pieces.  

These profiles must be glued to a substrate and mechanically fastened. 

C. Adhesives 

1. Glue all AZEK to AZEK joints such as window surrounds, long fascia runs, 

etc. with AZEK Adhesive, a cellular pvc cement, to prevent joint separation. 

2. The glue joint should be secured with a fastener and/or fastened on each 

side of the joint to allow adequate bonding time. 

D. Sealants:  Use urethane, polyurethane or acrylic based sealants without silicone. 

2.2 COUNTERTOPS AT COUNTER DOOR 

A. "Marine," 1-1/2" thick, as manufactured by King Plastic Corporation. 

2.3 DECORATIVE URETHANE MATERIALS 

A. Provide custom designed rigid polyurethane trim in wave pattern as fabricated 

by Fypon Inc., or approved equal, with factory applied protective barrier coat 

primer, resistant to UV degradation; for field applied finish specified under 

Section 099000. 

2.4 RAILING SYSTEM 

A. Contract Documents are based on products by Timbertech Radiance Railing 

System, 42”high in Coastal Whiet Color or approvd equal.  

1. Characteristics: 

a. Abrasion Resistance:  0.01 inch wear per 1000 revolutions, tested to 

ASTM D 2394.  

b. Hardness:  1124 pounds, tested to ASTM D 143.  

c. Self-Ignition Temperature:  743 degrees F, tested to ASTM D 1929.  

d. Flash-Ignition Temperature:  698 degrees F, tested to ASTM D 1929.  

e. Flame Spread Rating:  80, tested to ASTM E 84.  

f. Water Absorption, 24-hour Immersion, tested to ASTM D 1037: 

1). Sanded surface:  4.3 percent.  
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2). Unsanded surface:  1.7 percent.  

g. Thermal Expansion Coefficient, 36-inch Long Samples: 

1). Width:  35.2 x 10
-6

 to 42.7 x 10
-6

. 

2). Length:  16.1 x 10
-6

 to 19.2 x 10
-6

.  

h. Fastener Withdrawal, Tested to ASTM D 1761:  

1). Nail:  163 pounds per inch. 

2). Screw:  558 pounds per inch.  

i. Static coefficient of friction:  

1). Dry:  0.53 to 0.55, tested to ASTM D 2047.  

2). Dry:  0.59 to 0.70, tested to ASTM F 1679.  

3). Wet:  0.70 to 0.75, tested to ASTM F 1679.  

j. Fungus Resistance, White and Brown Rot:  No decay, tested to ASTM 

D 1413.  

k. Termite Resistance:  9.6 rating, tested to AWPA E-1.  

l. Specific Gravity:  0.91 to 0.95, tested to ASTM D 2395.  

m. Compression:  

1). Parallel:  1806 psi ultimate, 550 psi design, tested to ASTM D 

198.  

2). Perpendicular:  1944 psi ultimate, 625 psi design, tested to 

ASTM D 143.  

n. Tensile Strength:  854 psi ultimate, 250 psi design, tested to ASTM D 

198.  

o. Shear Strength:  561 psi ultimate, 200 psi design, tested to ASTM D 

143.  

p. Modulus of Rupture:  1423 psi ultimate, 250 psi design, tested to 

ASTM D 4761.  

q. Modulus of Elasticity:  175,000 psi ultimate, 100,000 psi design, tested 

to ASTM D 4761.  

r. Thermal Conductivity:  1.57 BTU per inch per hour per square foot at 

85 degrees F, tested to ASTM C 177. 

 

2.5 ACCESSORIES 

A. Fasteners:  Stainless steel fasteners as recommended by the manufacturer. 

B. Adhesives:  As recommended by the manufacturer. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where exterior plastic fabrications are to be 

installed and correct any conditions detrimental to the proper and timely 

completion of the work.  Do not proceed with the work until unsatisfactory 

conditions are corrected to permit proper installation of the work. 
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3.2 INSTALLATION 

A. Install exterior plastic fabrications to comply with manufacturer’s written 

instructions. 

B. Install work level, plumb, true and aligned with adjacent materials.  Use 

concealed shims where necessary for alignment. 

C. Scribe and cut exterior plastic fabrications to fit adjoining work.  Refinish and 

seal cuts as recommended by manufacturer. 

3.3 ADJUSTMENT AND CLEANING 

A. Repair and/or remove and replace any damaged or defective work. 

B. Clean exposed surfaces of work soiled during the work of this section. 

C. Clean up all debris resulting from the work of this Section. 

END OF SECTION 
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SECTION 072100 

THERMAL INSULATION 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services 
necessary to complete the thermal insulation as shown on the drawings and/or specified 
herein, including, but not limited to, the following: 

1. Insulation below slab glued and screwed to underside of slab. 

2. Rigid insulation within wall construction. 

3. Blanket insulation. 

4. Attachment devices. 

1.3 RELATED SECTIONS 

A. Masonry - Section 042000. 

B. Roof insulation - Section 075560. 

C. Firestops and smokeseals - Section 078413. 

D. Acoustical insulation - Section 092900. 

1.4 SUBMITTALS 

A. Submit product data for each type of product indicated, including re-cycled content. 

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for insulation products. 

1.5 QUALITY ASSURANCE 

A. Fiberglass insulation shall contain a minimum of 20% (by weight) recycled content, 
calculated by adding the post-consumer recycled content percentage to one-half of the 
post-industrial recycled content percentage. 

B. Mineral wool insulation shall contain a minimum of 75% (by weight) recycled content, 
calculated by adding the post-consumer recycled content percentage to one-half of the 
post-industrial recycled content percentage. 



 
 

Belmar Pavilions 072100-2 Thermal Insulation 
 
 

C. Extruded polystyrene insulation shall contain a minimum of 5% (by weight) recycled 
content, calculated by adding the post-consumer recycled content percentage to one-
half of the post-industrial recycled content percentage. 

D. To the greatest extend possible, the Contractor shall use extruded polystyrene insulation 
products that do not utilize chlorine based gases in the production process. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to the site ready for use in the manufacturer's original and unopened 
containers and packaging, bearing labels as to type and brand.  Delivered materials shall 
be identical to approved samples. 

B. Store materials under cover in a dry and clean location, off the ground.  Remove 
materials which are damaged or otherwise not suitable for installation and replace with 
acceptable materials. 

C. Take every precaution to prevent the insulation from becoming wet, cover with tarps or 
other weather/watertight sheet goods. 

PART 2 PRODUCTS 

2.1 RIGID INSULATION 

A. Provide extruded polystyrene board insulation equal to "Styrofoam" manufactured by 
Dow Chemical Co., or approved equal made by Owens Corning or PACTIV Building 
Products, conforming to ASTM C 578, Type IV, with a maximum flame spread and 
smoke developed indices of 75 and 450 respectively. 

B. Insulation shall have an aged R value of not less than 5/inch. 

2.2 BLANKET INSULATION 

A. Provide flexible glass fiber blankets/batts equal to "Fiberglass Flame Spread 25 
Insulation" as manufactured by Owens Corning or equal made by Manville or 
Certainteed conforming to ASTM C 612, Type 1A or ASTM C 665, Type III, Class A, 
faced on one side with foil reinforced Kraft vapor retarder; maximum flame spread and 
smoke developed indices 25 and 50 respectively. 

B. Insulation shall have an R value of not less than 3.7/inch and shall be 3.5" thick unless 
otherwise noted on the drawings. 

2.3 ACCESSORIES 

A. Adhesive for Bonding Insulation:  The type recommended by the insulation 
manufacturer, and complying with fire-resistance requirements. 

1. For bonding rigid polystyrene insulation to masonry or concrete, provide adhesive 
equal to "Foamgrab PS" made by Dacor Products Co. or equal made by ChemRex 
Inc. or Miracle Adhesives. 
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B. Screws:  Stainless steel type 316, length to penetrate full depth insulation as well as 2” 
into substrate. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where thermal insulation is to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. General 

1. Cooperate in the coordination and scheduling of the work of this section with the 
work of other sections so as not to delay job progress. 

2. Install insulation in as large components as practical and to cover entire areas 
indicated on the drawings, closely butted together at sides and ends, and against 
walls, beams, etc.  Neatly fit and cut insulation around all projections such as 
pipes, conduits, hangers and all other elements encountered in the field, which will 
result in complete coverage of the scheduled areas. 

3. Discard, off the site, insulation which becomes damaged during the course of 
installation, or is no longer in a physical condition to function for use intended, and 
replace with new material. 

4. Clean surfaces on which adhesives are used to secure the insulation in place of dirt, 
grime, grease, oil and other foreign materials, to assure that the surfaces are 
properly prepared to accept the bond of the approved adhesives. 

5. Exercise extreme care to avoid damage and soiling of faces on insulation units 
which will be exposed to view.  Align joints accurately, with adjoining surfaces set 
flush. 

6. Set vapor barrier faced units with vapor barrier to inside of construction, except as 
otherwise shown.  Do not obstruct ventilation spaces.  All joints in vapor barriers 
shall be sealed with 4" wide, foil faced duct tape to prevent vapor and air 
migration. 

7. Tape joints and ruptures in vapor barriers, using tape specified above, and seal 
each continuous area of insulation to surrounding construction so as to ensure 
vapor tight installation of the units. 

8. Where insulation is impaled on stick clips, provide clips not less than 3" from 
corners or edges and not more than 12" o.c. 

9. Comply with manufacturer's instructions for the particular conditions of 
installation in each case.  If printed instructions are not available or do not apply to 
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the project conditions, consult the manufacturer's technical representative for 
specific recommendations before proceeding with the work. 

10. Extend insulation full thickness as shown over entire area to be insulated.  Cut and 
fit tightly around obstructions, and fill voids with insulation.  Remove projections 
which interfere with placement. 

11. Apply a single layer of insulation to the required thickness, unless a double layer is 
required, to make up the total thickness shown. 

12. Furnish mason trades rigid insulation to be installed within masonry cavity. 

3.3 INSTALLATION OF BLANKET OR BATT FIBERGLASS INSULATION 

A. Install blanket fiberglass insulation in largest pieces as practical with edges closely 
butted.  Cut and fit insulation to closely fit intersecting or penetrating surfaces. 

1. Face vapor barrier towards warm side, tape joints with 4" wide vaporproof 
aluminum tape applied over vapor barrier. 

3.4 INSTALLATION OF WALL INSULATION 

A. Install small pads of adhesive spaced approximately 1'-0" o.c. both ways on inside face, 
as recommended by manufacturer.  Fit courses of insulation between wall ties and other 
confining obstructions in cavity, with edges butted tightly both ways.  Press units firmly 
against inside wythe of masonry or other construction. 

3.5 INSTALLATION OF BELOW-SLAB INSULATION 

A. Adhere insulation to underside of deck. 

B. Fasten to deck using stainless steel screws as specified herein, 12” oc..   

3.6 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical 
abuse, and other causes.  Provide temporary coverings or enclosures where insulation 
will be subject to abuse and cannot be concealed and protected by permanent 
construction immediately after installation. 

END OF SECTION 
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SECTION 072700 

VAPOR PERMEABLE AIR BARRIER LIQUID MEMBRANE 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. The Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services 
necessary to complete the vapor permeable air barrier liquid membrane as shown on the 
drawings and/or specified herein, including, but not necessarily limited to, the 
following: 

1. Vapor retarder/air barrier applied over sheathing board and CMU. 

2. Materials and installation to bridge and seal the following air leakage pathways 
and gaps: 

a. Connections of the walls to the roof. 
b. Connections of the walls to the foundations. 
c. Seismic and expansion joints. 
d. Openings and penetrations of window frames, storefront, curtain wall. 
e. Door frames. 
f. Piping, conduit, duct and similar penetrations. 
g. Masonry ties, screws, bolts and similar penetrations. 
h. All other air leakage pathways in the building envelope. 

 
1.3 RELATED SECTIONS 

A. Unit masonry – Section 042000. 

B. Wood frame construction   - Section 061000. 

1.4 SUBMITTALS 

A. Provide evidence to the Architect of licensing and certification under the Air Barrier 
Association of America's (ABAA's) Quality Assurance Program. 

B. Submit shop drawings showing locations and extent of air/vapor barrier and details of 
all typical conditions, intersections with other envelope systems and materials, 
membrane counter-flashings, and details showing how gaps in the construction will be 
bridged, how inside and outside corners are negotiated and how miscellaneous 
penetrations such as conduits, pipes electric boxes and the like are sealed.  

C. Submit manufacturer's product data sheets for each type of membrane, including 
manufacturer's printed instructions for evaluating, preparing, and treating substrate, 
temperature and other limitations of installation conditions, technical data, and tested 
physical and performance properties. 
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D. Submit manufacturer's data showing solids content of fluid applied membranes and 
coverage rates and wet film thickness upon application in order to achieve minimum 
dry film thickness required by this specification. 

E. Submit manufacturer's installation instructions. 

F. Submit certification by air/vapor barrier manufacturer that products supplied comply 
with local regulations controlling use of volatile organic compounds (VOCs). 

G. Submit certification of compatibility by air/vapor barrier manufacturer, listing all 
materials on the project that it connects to or that come in contact with it, including 
sealant as specified in Section 054000 for caulking joints between sheathing panels. 

H. Submit samples, 3 by 4 inch minimum size, of each air/vapor barrier material required 
for Project. 

I. Test results of air permeability testing of primary air barrier material (ASTM E 2178-
01) 

J. Test results of assembly in accordance with ASTM E 2357. 

1.5 PERFORMANCE REQUIREMENTS 

A. Provide air/vapor barrier constructed to perform as a continuous air/vapor barrier, and 
as a liquid water drainage plane flashed to discharge to the exterior any incidental 
condensation or water penetration.  Membrane shall accommodate movements of 
building materials by providing expansion and control joints as required, with accessory 
air seal materials at such locations, changes in substrate and perimeter conditions. 

B. Provide an air barrier assembly that has been tested in accordance with the Air Barrier 
Association of America's (ABAA's) approved testing protocol to provide air leakage 
results not to exceed: 

1. 0.01 cfm/sf @ 1.57 psf 

C. Connections to Adjacent Materials:  Provide connections to adjacent materials at the 
following locations and show same on shop drawings:  

1. Walls, windows, curtain walls, storefronts, louvers or doors.  

2. Different wall assemblies, and fixed openings within those assemblies. 

3. Wall and roof connections.  

4. Floors over unconditioned space.  

5. Walls, floors and roof to utility, pipe and duct penetrations. 

6. All other leakage pathways in the building envelope.  
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. The air barrier contractor shall be, during the bidding period as well as for the 
duration of the installation, officially recognized as a Licensed Contractor by the 
Air Barrier Association of America (ABAA).  The contractor shall carry liability 
insurance and bonding. 

2. Each worker who is installing air barriers must be either a Certified Applicator or 
an installer who is registered with ABAA. 

3. Each Lead Certified Applicator can supervise a maximum of five registered 
installers.  The Certified Applicator shall be thoroughly trained and experienced in 
the installation of air barriers of the types being applied.  Lead Certified 
Applicators shall perform or directly supervise all air/vapor barrier work on the 
project. 

B. Single-Source Responsibility:  Obtain air/vapor barrier materials from a single 
manufacturer regularly engaged in manufacturing the product. 

C. Provide products which comply with all state and local regulations controlling use of 
volatile organic compounds (VOCs). 

D. Field-Constructed Mock-Ups:  Prior to installation of air/vapor barrier, apply air/vapor 
barrier as follows to verify details under shop drawing submittals and to demonstrate 
tie-ins with adjoining construction, and other termination conditions, as well as qualities 
of materials and execution: 

1. Construct typical exterior wall panel, 8 feet long by 8 feet wide (one of CMU and 
one of sheathed areas, incorporating back-up wall, cladding, window and 
doorframe and sill, insulation, flashing, building corner condition, and typical 
penetrations and gaps; illustrating materials interface and seals. 

E. Test mock-up in accordance with ASTM E 783 and ASTM E1105 for air and water 
infiltration. 

F. Manufacturer shall be on-site at least once a week to observe installation and provide 
written report within 3 days. 

G. Manufacturer shall confirm all termination details and compatibility with materials 
being terminated to. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in original packages with seals unbroken, labeled with 
manufacturer's name, product, date of manufacture, and directions for storage. 

B. Store materials in their original undamaged packages in a clean, dry, protected location 
and within temperature range required by air/vapor barrier manufacturer.  Protect stored 
materials from direct sunlight. 

C. Avoid spillage. Immediately notify Owner, Architect if spillage occurs and start clean 
up procedures.  
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D. Clean spills and leave area as it was prior to spill. 

1.8 WARRANTY 

A. System Warranty: Provide the manufacturer’s three (3) year system warranty, including 
the primary air/vapor barrier and installed accessory sealant and membrane materials 
which fail to achieve air tight and watertight seal, exhibit loss of adhesion or cohesion, 
or do not cure.  

PART 2  PRODUCTS 

2.1 MATERIALS 

A. Liquid Membrane:  Henry Air-Bloc 31 Vapour Permeable Liquid Membrane or Tremco 
ExoAir 220R/SP or ProSoCo Spray Wrap Cat 5 or equal by W.R. Grace or approved 
equal.  Trade names used herein are those of the Henry Co. 

B. Transition Membrane:  Blueskin Breather or Prosoco Fast Flash. 

C. Primer for Blueskin SA:  Blueskin Primer. 

D. Air Barrier Sealant:  Bakor Blueskin Sealant. 

E. Thermoplastic Rubber Sealant:  Bakor Pro-Seal Sealant or Prosoco Joint and Seam 
filler. 

F. Substrate Cleaner:  Mineral spirits or Xylol. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where the above grade waterproof membrane is to be 
installed and correct any conditions detrimental to the proper and timely completion of 
the work.  Do not proceed with the work until unsatisfactory conditions have been 
corrected to permit proper installation of the work. 

3.2 SURFACE PREPARATION 

A. All surfaces must be sound, dry, clean and free of oil, grease, dirt, excess mortar or 
other contaminants. 

B. Cracks in masonry and concrete up to 1/4" wide shall be filled with a trowel application 
of Air-Bloc 31 and allowed to cure overnight prior to application of the liquid 
membrane to the surface, or alternatively, the cracks may be sealed with a strip of 
Blueskin membrane applied to the substrate.  Cracks wider than 1/4" should be sealed 
with Blueskin membrane adhered to the substrate lapped a minimum of 3" on both sides 
of the crack. 

C. Surfaces should be tied in with beams, columns, window and door frames, etc. using 
strips of Blueskin Breather lapped a minimum of 3" on both substrates.  Mechanical 
attachment should be made to all window and door frames, or a properly designed 
sealant joint provided. 
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3.3 TRANSITION MEMBRANE 

A. Align and position self-adhering transition membrane, remove protective film and press 
firmly into place.  Ensure minimum 3" overlap at all ends and side laps. 

B. Tie-in to window frames, metal door frames, etc., and at the interface of dissimilar 
materials as indicated on the Drawings. 

C. Promptly roll all laps and membrane with a counter top roller to effect seal. 

D. Ensure all preparatory work is complete prior to applying Air-Bloc 31. 

3.4 THROUGH-WALL FLASHING MEMBRANE 

A. Align and position the leading edge of Blueskin TWF self-adhering through-wall 
flashing membrane with the front horizontal edge of the foundation walls or shelf 
angles, partially remove protective film and roll membrane over surface and up 
vertically. 

B. Press firmly into place. Ensure minimum 50mm overlap at all end and side laps. 

C. Promptly roll all laps and membrane to effect the seal. 

D. Ensure all preparatory work is complete prior to applying Blueskin TWF. 

E. Ensure through-wall flashing membrane extends fully to the exterior face of the exterior 
masonry veneer.  Trim off excess as directed by the consultant. 

F. Apply through-wall flashing membrane along the base of masonry veneer walls, over 
windows, doors and all other wall openings.  Membrane shall form continuous flashing 
and shall extend up a minimum of 4-1/2" up the back-up wall. 

G. When flashing at window openings, wrap the entire window opening with air barrier 
flashing membrane. 

3.5 LIQUID MEMBRANE APPLICATION 

A. Apply Air-Bloc 31 to wall substrates in a continuous coat at manufacturer’s 
recommended rate by spray to provide a minimum wet film thickness of 0.093". 

1. Minimum dry film thickness shall be 0.078". 

B. Overlap liquid membrane on to transition membrane at connections a minimum of 1". 

C. Trowel Air-Bloc 31 around ties and other projections to ensure a complete seal. 

D. Do not leave membrane exposed for any longer than 6 weeks. 

E. Penetrations:  Seal all penetrations with termination mastic liquid membrane, sealant, 
flashing or other procedures in accordance with manufacturer’s instructions. 

3.6 PROTECTING AND CLEANING 

A. Protect air/vapor barrier system from damage during application and remainder of 
construction period, according to manufacturer's written instructions. 
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B. Clean spillage and soiling from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction. 

C. Protect air/vapor barrier from exposure to the elements as required by the manufacturer. 

D. Remove any masking materials after installation.  Clean any stains on materials that 
would be exposed in the completed work using procedures as recommended by 
manufacturer. 

1. Schedule work to ensure that the air and vapor barrier system is covered as soon as 
possible after installation.  Protect air and vapor barrier system from damage 
during subsequent operations.  If the air and vapor barrier system cannot be 
permanently covered within 30 days after installation, apply temporary UV 
protection such as dark plastic sheet or tarpaulins. 

3.7 FIELD TESTING 

A. Contractor shall hire testing laboratory to confirm that the system has been tested and 
passed requirements in accordance ASTM E 783 and ASTM E 1105 for air and water 
infiltration.  Submit test results to Architect. 

END OF SECTION 
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SECTION 073113 

ASPHALT SHINGLES  

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the asphalt shingles as shown on the Drawings and specified herein, 
including, but not limited to, the following: 

1. Fiberglass-asphalt roof shingles. 

2. Underlayments. 

3. Metal flashing. 

4. Ridge vent. 

1.3 RELATED SECTIONS 

A. Carpentry - Section 062000. 

1.4 SUBMITTALS 

A. Product data for each type of product specified, including details of construction 
relative to materials, dimensions of individual components, profiles, textures, and 
colors. 

B. Samples for initial selection purposes in form of manufacturer's sample finishes 
showing full range of colors and profiles available. 

1.5 QUALITY ASSURANCE 

A. Fire Performance Characteristics:  Provide products that are identical to those tested for 
the specified fire performance characteristics by UL or other testing and inspecting 
organizations acceptable to authorities having jurisdiction.  Identify products with 
appropriate markings of applicable testing and inspection organization. 

1. Fire Resistance Ratings:  As indicated by reference to design designations in UL 
"Fire Resistance Directory." 

B. Assembly shall be installed in accordance with ASCE 7  and State of New Jersey 
Building Code standards, whichever is more stringent. 
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1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to the site in manufacturer's unopened bundles or containers with 
labels intact. 

B. Handle and store materials at site to prevent water damage, staining, or other physical 
damage.  Store roll goods on end.  Comply with manufacturer's recommendations for 
job site storage, handling and protection. 

1.7 PROJECT CONDITIONS 

A. Weather Conditions:  Proceed with work only when existing and forecasted weather 
conditions will permit work to be installed in compliance with manufacturer's 
recommendations and when substrate is completely dry. 

1.8 WARRANTY 

A. Special Project Warranty:  Submit a written warranty, executed by manufacturer, 
agreeing to repair or replace asphalt shingles that fail in materials or workmanship 
within the specified warranty period.  Failures include, but are not limited to, 
deformation or deterioration of shingles beyond normal weathering.  This warranty 
shall be in addition to, and not a limitation of, other rights the Owner may have against 
the Contractor under the Contract Documents. 

1. Warranty period shall be 40 years with the first 20 years non-prorated, starting 
after project acceptance by Owner. 

2. Include all elements of roof (i.e. nail base, insulation, etc.) in 30-year warranty. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with requirements, provide products of one of the following 
manufacturers, or approved equal: 

1. GAF ("Timberline Ultra HD"; basis for project design). 

2. Owens Corning Corp. 

3. Certainteed Corp. 

4. Tamko. 

B. Shingles, UL Class "A" Heavy Weight:  Mineral-surfaced, 5" exposure, self sealing 
asphalt fiberglass strip shingles complying with ASTM D 3018, Type 1, ASTM E 108 
and ASTM D 3161, Type 1.  Provide shingles bearing UL Class "A" external fire 
exposure label and UL "Wind Resistant" label. 

C. Hip and Ridge Shingles:  Manufacturer's standard factory precut units to match 
shingles. 

D. Provide selections made by Architect from manufacturer's full range of standard colors, 
textures, and patterns for asphalt shingles of type specified. 
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2.2 ACCESSORIES 

A. Asphalt Plastic Cement:  Non-asbestos fibrated asphalt cement complying with ASTM 
D 4586, designed for trowel application. 

B. Shingling Nails:  Stainless steel, type 316, 10 or 12 gauge, sharp-pointed, conventional 
roofing nails with barbed shanks, minimum 3/8" diameter head, and of sufficient length 
to penetrate 3/4" into solid decking or to penetrate through plywood sheathing.  
Material of nails in contact with flashing shall match materials selected for flashing to 
prevent galvanic action. All fasteners shall be designed for Hurricane Code. 

C. Metal Drip Edge:  Minimum 16 oz. copper sheet, brake-formed to provide 3" roof deck 
flange and 1-1/2" fascia flange with 3/8" drip at lower edge.  Furnish in lengths of 8 or 
10 feet. 

D. Metal Flashing:  As specified in Section 076200. 

E. Open Valley Metal Flashing:  Preformed, inverted “V” profile at center of valley and 
extending at least 9" in each direction from center line of valley.  Flashing shall be 16 
oz. lead coated copper. 

F. Waterproof Underlayment (over entire roof):  Minimum 40 mil thick, self-adhering, 
polymer modified bituminous sheet membrane, complying with ASTM D 1970.  
Provide primer when recommended by underlayment manufacturer.  Provide "Vycor 
Ice and Water Shield" made by W. R. Grace, GAF "StormGuard" or approved equal. 

G. Ridge Vent:  Provide unit fabricated with internal baffles, configured to roof slope, self-
flashed with matching end closures, providing minimum of 12 square inches minimum 
of free air per linear foot; one of the following, or approved equal: 

1. "Vent-A-Ridge," Alcoa Building Products. 

2. "PRV-4," by Ampcor, The Solar Group. 

3. "RidgeMaster Plus," Mid-America Building Products Corp. 

4. "Shingle Vent II," Air Vent, Inc. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where asphalt shingles are to be installed and notify 
the Architect of conditions detrimental to the proper and timely completion of the work.  
Do not proceed with the work until unsatisfactory conditions have been corrected by the 
Contractor in a manner acceptable to the Architect. 

3.2 PREPARATION 

A. Clean substrates of projections and substances detrimental to application.  Cover knot 
holes or other minor voids in substrate with sheet metal flashing secured with non-
corrosive roofing nails. 
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B. Coordinate installation with flashings and other adjoining work to ensure proper 
sequencing.  Do not install roofing materials until all vent stacks and other penetrations 
through roofing have been installed and are securely fastened against movement. 

3.3 INSTALLATION 

A. Comply with manufacturer's installation instructions and recommendations, but not less 
than recommended by "The NRCA Steep Roofing Manual.” 

B. Nail Base Insulation:  Install to comply with manufacturer’s recommendations and to 
attain the specified roofing warranty. 

C. Waterproof Underlayment:  Apply waterproof underlayment over entire roof area.   

D. Metal Open Valleys:  Comply with ARMA, NRCA, and SMACNA recommendations. 

E. Install asphalt shingles beginning at lower end with a starter strip of roll roofing or 
inverted shingles with tabs removed.  Fasten shingles in pattern, with weather exposure, 
and using number of fasteners per shingle as recommended by manufacturer.  Use 
vertical and horizontal chalk lines or premarked underlayment to ensure straight 
coursing. 

1. Cut and fit asphalt shingles at ridges and edges to provide maximum weather 
protection.  Provide same weather exposure at ridges as specified for roof.  Lap 
shingles at ridges to shed water away from direction of prevailing wind.  Fasteners 
at ridges shall be of sufficient length to penetrate sheathing as specified. 

2. Set shingle pattern as recommended by shingle manufacturer for shingle selected. 

F. Flashing:  Install metal flashing in accordance with details and recommendations of the 
"Asphalt Roofing" section of "The NRCA Steep Roofing Manual." 

G. Ridge Vents:  Install ridge vents according to manufacturers instructions. 

3.4 ADJUSTING 

A. Replace any damaged materials installed under this Section with new materials meeting 
specified requirements. 

 
END OF SECTION 
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SECTION 074113 

PREFORMED METAL ROOFING 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment and services 
necessary to complete the metal roofing as shown on the drawings and/or specified 
herein, including but not limited to the following: 

1. Metal roof system. 

2. Closure, flashing, trim, caps, roof edges, gutter, and related sheet metal work. 

3. Supports and accessories. 

1.3 RELATED SECTIONS 

A. Structural steel - Section 051200. 

B. Metal decking - Section 053100. 

C. Carpentry - Section 062000. 

1.4 REFERENCES 

A. ASTM A 463 Steel sheet, zinc-coated (galvanized) by the hot dip process,  
 structural physical quality. 

B. ASTM A 653 Steel sheet, zinc-coated by the hot dip process. 

C. ASTM A 792 Steel sheet, aluminum-zinc alloy coated. 

D. ASTM B 209 Aluminum and aluminum alloy sheet and plate. 

E. ASTM E 1592 Test Method for Structural Performance of Sheet Metal  
Roofing and Siding Systems by Uniform Air Pressure 
Difference. 

F. SMACNA Architectural sheet metal manual. 

G. Manufacturer shall have had at least ten (10) years experience in architectural roofing, 
and the roof systems shall have been in use for at least ten (10) years.  Manufacturer 
shall demonstrate past experience with examples of projects of similar type and 
exposure. 
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H. The installer shall be authorized by the manufacturer, and the actual work shall be 
supervised by personnel trained by the manufacturer in proper application of the 
product.  The installer shall have capability for preparation of shop details and 
fabrication of all flashings not furnished by the panel manufacturer. 

1.5 SUBMITTALS 

A. Shop Drawings:  Shop drawings must be in scale large enough to clearly show all 
details.  Include dimensions of fabricated work, reference dimensions to the structure, 
type, size and spacing of fasteners, material thickness and finishes, plan layout with 
erection sequence and coordination required with other trades.  Shop drawings must be 
reviewed and approved by the Architect prior to commencement of work. 

B. Manufacturer's Data:  Submit for information only, metal manufacturer's specifications, 
installation instructions and general recommendations for roofing applications.  Include 
manufacturer's certification or other data substantiating that the materials comply with 
the requirements and are adequate to support roof loads as required by Code.  Indicate 
by copy of transmittal that the Fabricator/Installer has received copy of manufacturer's 
instructions and recommendations. 

C. Samples:  Submit 12" square samples of each specified metal and gauge to be used on 
roofing.  Samples will be reviewed by Architect for thickness and texture only.  
Compliance with all other requirements is the exclusive responsibility of the Contractor. 

D. Submit certification indicating manufacturer's experience qualifications. 

1.6 PERFORMANCE REQUIREMENTS 

A. Provide manufactured roof panel assemblies complying with performance requirements 
indicated and capable of withstanding structural movement, thermally induced 
movement, and exposure to weather without failure or infiltration of water into the 
building interior. 

B. Air Infiltration:  Provide manufactured roof panel assemblies with permanent resistance 
to air leakage through assembly of not more than 0.09 cfm/sq. ft. of fixed roof area 
when tested according to ASTM E 1680 at a static-air-pressure difference of 4.0 lbf/sq. 
ft. 

C. Water Penetration:  Provide manufactured roof panel assemblies with no water 
penetration as defined in the test method when tested according to ASTM E 1646 at a 
minimum differential pressure of 20 percent of inward acting, wind load design 
pressure of not less than 6.24 lb./sq. ft and not more than 12.0 lb./sq. ft. 

D. Metal roof assembly shall be capable of passing ASTM E 1592 testing without failure 
of any kind when subject to wind uplift pressure as required by Code. 

E. System shall conform to ASCE 7 standard. 

1.7 WARRANTY 

A. Upon completion of this portion of the work, and as a condition of its acceptance, 
deliver to the Architect a written warranty signed by the Roofing Contractor, and 
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endorsed by the roofing materials manufacturer guaranteeing that the installed roofing 
will remain intact and free from leaks for a period of at least twenty-five (25) years. 

B. Paint finish shall have a twenty-five (25) year guarantee against cracking, peeling and 
fade. 

1.8 PRODUCT HANDLING 

A. Protection:  Protection shall be provided during fabrication, shipment, storage and 
erection.  During shipment, finished surfaces shall be protected from abrasion by a 
removable plastic film between areas of contract.  Job site storage shall be in a clean, 
dry area out of direct contact with the ground, under cover or sloped for drainage, 
protected from abuse by traffic and from contamination by corrosive or staining 
materials.  Stored materials and unfinished work shall be secured against wind damage.  
Installed panels shall be protected from abuse by other trades. 

PART 2 PRODUCTS 

2.1 METAL ROOFING 

A. Metal roof shall be standing seam roof system as manufactured by Englert Series 2500, 
or approved equal. 

B. Provide 0.32" thick coil-coated aluminum sheet conforming to ASTM B 209, alloy as 
standard with manufacturer, with temper as required to suit forming operations and 
structural performance required. 

C. Finish shall be a full strength 70% Kynar 500/Hylar 5000 fluorocarbon (polyvinylidene 
fluoride, PVG) baked-on coating, factory applied prior to forming.  The treatment shall 
be a two coat system consisting of a single coat of 0.3 mil primer followed by a finish 
coat of 0.8 mil of 70% Kynar with a total dry film thickness of 1.0 mil + 0.2 mil and 
panel color to be selected from manufacturers standard color chart.  The reverse side of 
the panels shall be treated with a back coat system consisting of a 0.2 mil. primer with a 
0.35 mil topcoat, total dry film thickness 0.5 mil + m 0.1 mil. 

1. Custom color and gloss as selected by the Architect. 

D. Standing seam roof panels shall be factory formed, and panel assembly designed for 
concealed mechanical attachment of panels to roof purlins or deck. 

1. Provide minimum 0.0625 - inch thick, stainless-steel panel clips designed to meet 
negative load requirements. 

2. Mechanically seamed cleats formed from minimum 0.0250 inch thick, stainless 
steel or nylon coated aluminum sheets. 

2.2 MISCELLANEOUS MATERIALS 

A. Provide components required for a complete roof panel assembly including trim, 
copings, fascia, mullions, sills, corner units, ridge closures, clips, seam covers, battens, 
flashings, gutters, sealants, gaskets, fillers, closure strips, and similar items.  Match 
materials and finishes of panels. 
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1. Closure Strips:  Closed-cell, self extinguishing, expanded, cellular, rubber or cross-
linked, polyolefinfoam flexible closure strips.  Cut or premold to match 
configuration of panels.  Provide closure strips where indicated or necessary to 
ensure weathertight construction. 

2. Sealing Tape:  Pressure sensitive, 100 percent solids, polyisobutylene compound 
sealing tape with release paper backing.  Provide permanently elastic, non-sag, 
non-toxic, non-staining tape. 

3. Elastomeric Joint Sealant:  ASTM C 920, of base polymer, type, grade, class, and 
use classifications required to seal joints in panel roofing and remain weathertight.  
Provide sealant recommended by panel manufacturer. 

B. Fasteners shall be self-tapping screws, bolts, nuts, self-locking rivets and bolts,  
end-welded studs, and other suitable fasteners designed to withstand design loads.  Use 
stainless steel fasteners for all exterior applications and galvanized steel fasteners for 
interior applications. 

C. Bituminous coating shall be cold applied asphalt mastic, SSPC - Paint 12, compounded 
for 15 mil dry film thickness per coat.  Provide inert type non corrosive compound free 
of asbestos fibers, sulfur components, and other deleterious impurities. 

2.3 PANEL SUPPORTS AND ANCHORAGE 

A. Miscellaneous Metal Subframing and Furring (as detailed):  ASTM C 645; cold-
formed, metallic-coated steel sheet, ASTM A 653, G90 coating designation or ASTM A 
792, Class AZ50 coating designation unless otherwise indicated.  Provide 
manufacturer's standard sections as required for support and alignment of metal panel 
system on plywood substrate. 

2.4 FABRICATION 

A. Comply with dimensions, profile limitations, gauges and fabrication details shown on 
drawings and specified herein. 

B. Fabricate components of the system in factory, ready for field installation. 

C. Fabricate components and assembly units to comply with performance requirements 
specified. 

D. Apply specified finishes in conformance with manufacturer's standards, and according 
to manufacturer's instructions. 

E. In addition to requirements specified herein or shown on drawings, all surfaces exposed 
to view shall be clean, and free from dirt, stains, grease, scratches, distortions, waves, 
dents, buckles, tool marks, burrs and other defects which mar appearance of finished 
work.  Metal work exposed to view shall be straight and true to line or curve, smooth 
arrises and angles as sharp as practicable, miters formed in true alignment, profiles 
accurately intersecting, and with joints carefully matched to produce continuity of line 
and design.  Exposed fastenings, where permitted, shall be of the same material, color 
and finish as the metal to which applied, unless otherwise indicated, and shall be of the 
smallest practicable size. 
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F. Materials used shall be of such strength, thickness and alloy that they are capable of 
meeting all standards and descriptions specified herein and as detailed on drawings. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where the metal roof systems are to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Comply with manufacturer's instructions for assembly, installation and erection of roof 
systems. 

B. Install roof purlins securely anchoring same to metal deck. 

C. Metal Separation:  Apply a coat of bituminous paint, concealed, on one or both surfaces 
wherever dissimilar metals would otherwise be in contact. 

D. Install rigid insulation between purlins.  Fasten to metal deck using FM approved 
fasteners spaced 2’-0” both direction. 

E. Anchor component parts securely in place, providing for necessary thermal and 
structural movement. 

F. Joint Sealers:  Install gaskets, joint fillers and sealants where required for weatherproof 
performance of system.  Provide type of gaskets and sealants/fillers recommended by 
manufacturer. 

G. Installation of Metal Roof Panels 

1. Conform to standards set forth in the SMACNA architectural sheet metal manuals 
and manufacturer's recommendations. 

2. Install panels so that they are weathertight, without waves, warps, buckles or 
distortions, and allow for expansion and contraction. 

3. Caulk all flashing and panel joints that require caulking to prevent water 
penetration. 

4. Seam panels together with electric powered seaming machine supplied by the 
manufacturer to ensure a weathertight seam. 

5. Remove any strippable film immediately upon installation. 

H. Damaged Material:  Remove and replace panels and component parts of the work 
which have been damaged (including finish) beyond successful repair, as directed by 
the Architect.  Repair minor damage. 
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I. Clean exposed surfaces of metal panels promptly after completion of installation.  
Comply with recommendations of the manufacturer. 

END OF SECTION 
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SECTION 074213 

METAL SIDING 

 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the metal siding as shown on the drawings and/or specified herein, including 
but is not necessarily limited to the following: 

1. Flush metal wall panels with factory applied finish. 

2. Sub-girts, trim, feature strips and accessories required for complete installation. 

3. Sealant in conjunction with metal wall panel work. 

1.3 RELATED SECTIONS 

A. Plywood and wood trusses – Structural. 

1.4 QUALITY ASSURANCE 

A. Qualifications of Installers:  Use only personnel who are thoroughly trained and 
experienced in the skills required and completely familiar with the requirements 
established for this work. 

1.5 PERFORMANCE CRITERIA 

A. Structural Design:  Design calculations, certified by a registered professional engineer, 
licensed in New York, shall be submitted to verify load carrying capability of panel 
system.  Panel system shall be capable of resisting a minimum positive and negative 
wind load per New Jersey or ASCE-7 specifically Hurriance Code,  whichever is more 
stringent, and in the cladding wind loads with a deflection of L/180. 

B. Air Infiltration:  The panel system shall be tested for static air infiltration in accordance 
with ASTM E283.  The maximum allowable leakage shall be .06 CFM/FT2 at a positive 
pressure differential of 1.57 psf. 

C. Water Penetration:  No uncontrolled water shall occur when the panel system is 
subjected to a static water infiltration test per ASTM E331 at a positive pressure 
differential of 6.24 or 20% of the design wind pressure, whichever is greater. 

1.6 SUBMITTALS 

A. Shop Drawings:  Submit shop drawings showing the profiles of preformed metal siding 
units, and the details of forming, jointing (gaskets, if any), internal supports, 
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anchorages, trim, flashing, and accessories.  Show details of weatherproofing at edges, 
terminations, and penetrations of the metal siding work.  Show small scale layout and 
elevations of entire work. 

B. Engineering Data:  Submit engineering and test data and tables showing performance 
characteristics of the panels for loads, deflections and infiltration of air and water 
meeting standards specified herein. 

1.7 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 

1.8 WARRANTY 

A. Exterior panel finish shall be warranted for a period of ten (10) years against failures of 
any kind. 

B. Wall system shall be warranted for a period of five (5) years against failures of any 
kind. 

1.9 COORDINATION 

A. Contractor must carefully coordinate his work with work of other trades that are 
penetrating through, or connecting to the metal siding.  Openings required in siding to 
accommodate penetrations must be neatly and accurately made in the shop prior to job 
site delivery. 

B. Provide concealed reinforcing plates, anchors and supports to receive items mounted on 
siding as required to prevent deflection of siding. 

C. Provide all necessary trim, flashing, sealant as specified herein to insure watertight 
integrity of siding where penetrations occur. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Provide Streamline Metal Panels by LITSCO (Long Island Tinsmith Supply Corp.) or 
approved equal. 

1. Material: Aluminum 

2. Gauge:  0.040”. 

3. Finish:  Kynar 500, color selected by Architect. 

4. Subgirt:  Galvanized steel, size and spacing as required to meet performance 
criteria. 
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5. Fasteners:  Stainless steel 

6. Bottom Closure:  Finish to match metal siding. 

7. Sealant:  Type I Urethane. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where metal wall panels are to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. General:  Comply with panel manufacturer's instructions for assembly, installation and 
erection of metal panels. 

B. Metal Separation:  Apply a coat of bituminous paint, concealed, on one or both surfaces 
wherever dissimilar metals would otherwise be in contact.  Use gasket fasteners where 
needed to eliminate the possibility of corrosive or electrolytic action between metals. 

C. Anchor sub-girts to stud or back-up spacing sub-girts as required to meet deflection 
criteria.  Use stainless steel anchors to fasten sub-girts to back-up. 

D. Erect the corrugated panels as shown on drawings, plumb, level and true to line with 
tolerances not exceeding 1/16" in runs of 20'-0", and within 1/16" of adjoining faces 
and of alignment of matching profiles. 

E. Install manufacturer’s standard exposed fastener to panel and subgirt 12" on center. 

F. Joint Sealers:  Install gaskets, joint fillers and sealants where required for weatherproof 
performance of panel systems.  Provide types of gaskets and sealants/fillers 
recommended by panel manufacturer. 

G. Damaged Material:  Remove and replace panels and component parts of the work 
which have been damaged (including finish) beyond successful repair, as directed by 
the Architect.  Repair minor damage. 

3.3 CLEANING AND PROTECTION 

A. Clean exposed surfaces of preformed metal siding work promptly after completion of 
installation.  Comply with recommendations of both the panel and coating 
manufacturer. 

B. Protection:  The Installer of preformed metal siding shall advise the Contractor in 
writing of protection and surveillance procedures which can be foreseen as needed to 
ensure that the work will be without damage or deterioration at the time of final 
acceptance after completion of other construction work. 

END OF SECTION 
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SECTION 074600 

FIBER CEMENT WALL PANELS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the fiber cement wall panels as shown on the Drawings and/or specified 
herein including, but not limited to, the following: 

1. Fiber cement siding, soffit and trim. 

2. Fiber cement shingles. 

3. Fasteners and accessories. 

4. Edge and reveal trim. 

1.3 RELATED SECTIONS 

A. Plywood sheathing – Section 061000. 

B. Sheet metal flashing – Section 076200. 

C. Joint sealers – Section 079200. 

1.4 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workmen who are thoroughly trained and experienced 
in the necessary crafts and who are completely familiar with the specified requirements 
and the methods needed for proper performance of the work of this Section. 

B. Comply with Code Wind Speed requirements. 

1.5 SUBMITTALS 

A. Submit the following: 

1. Materials list of items proposed to be provided under this Section. 

2. Manufacturer’s specifications and other data needed to prove compliance with the 
specified requirements. 

3. Shop drawings in sufficient detail to show fabrication, installation, anchorage, and 
interface of the work of this Section with the work of adjacent trades. 
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4. Manufacturer’s recommended installation procedures. 

5. Submit three 6" x 6" samples of siding, in each color used, and full size samples of 
fasteners. 

6. Submit 12" long samples of trim; each type. 

1.6 MATERIALS STORAGE 

A. Store materials in an area protected from the weather and other trades in a clean, dry, 
well ventilated area.  As soon as siding has been delivered and stored under cover, 
unwrap to allow for ventilation to prevent excessive water condensation. 

B. All materials shall be delivered and stored in their original packaging, bearing the 
manufacturer’s name, related standards and any other specification or reference 
accepted as standard. 

1.7 ALLOWABLE TOLERANCES 

A. Plumb and level:  (+/- 1/8" over 8 feet). 

1.8 WARRANTY 

A. Provide manufacturer's standard 30-year warranty for cementitious siding panels. 

B. Finish Warranty:  Finish shall be warranted against peeling, cracking or chipping for a 
period of 15 years starting from the date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cementitious Siding Planks:  "Hardiplank Lap Siding" Select Cedarmill panels and 
"Hardishingles," straight edge notched panel, 7" exposure, as manufactured by James 
Hardie; or equivalent of Nichiha Fiber Cement, or approved equal. 

1. Panel Composition:  Portland cement, ground sand, cellulose fiber, select additives 
and water; panels shall contain no asbestos, glass fibers or formaldehyde. 

2. Thickness:  2.3 lbs./sq. ft. 

3. Flexural Strength (ASTM C1185) 

a. Along direction of sheet:  2500 psi. 
b. Across direction of sheet:  1850 psi. 

 
4. Surface Burning Capabilities (ASTM E136) 

a. Flame spread:  0. 
b. Fuel contributed:  0. 
c. Smoke developed:  5. 

 
5. Thermal Resistance:  Approximately R=0.15. 
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6. Panel Finish:  Factory primed using Hardie’s "ColorPlus" system, guaranteed for 
15 years against peeling, cracking, and chipping. 

a. Top Coat Color:  Light Mist. 
 

7. Agency Approvals:  Panels shall be recognized as exterior claddings by the 
following: 

a. National Evaluation Service (NES), Inc., Report No. NER-405 (BOCA, 
ICBO, SBCCI). 

b. U.S. Department of Housing and Urban development Materials release 
1263a. 

c. CCMC Evaluation Report 12678-R. 
 

B. Fiber Cement Soffit:  ASTM C 1186, Type A, Grade II, fiber-cement board, 
noncombustible when tested according to ASTM E 136; with a flame-spread index of 
25 or less when tested according to ASTM E 84.  Nominal thickness shall be 5/16". 

C. Air Infiltration Barrier System:  Henry "Air-Bloc 31" as specified in Section 072700. 

D. Fasteners:  Stainless steel. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where siding is to be installed and notify the Owner’s 
Consultant of Record of conditions detrimental to the proper and timely completion of 
the work.  Do not proceed with the work until unsatisfactory conditions have been 
corrected by the Contractor in a manner acceptable to the Owner’s Consultant of 
Record. 

3.2 PREPARATION OF SUBSTRATE 

A. Clean substrate of any projections and substances detrimental to siding work. 

B. Coordinate installation of siding with flashing and other adjoining work to ensure 
proper sequencing.  Do not install siding until all penetrations have been installed and 
are securely fastened against movement. 

3.3 INSTALLATION 

A. General:  Comply with instructions and recommendations of water resistant barrier and 
siding manufacturer. 

B. Surfaces that are to receive water resistant barrier and siding shall be even, smooth, 
sound, clean, and dry, and free from all defects.  Cutting, fitting, drilling and similar 
operations required to accommodate the work of other trades shall be performed.  
Where sheet metal abuts or merges into adjacent materials, the juncture shall be 
executed in a manner to assure waterproof construction. 

C. Accessories and other items essential to complete the siding installation, though not 
specifically indicated on the drawings or specified herein, shall be provided. 
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D. Install air infiltration barrier in accordance with requirements of Section 072700. 

E. Siding: 

1. Siding must be applied in a watertight manner.  Course lines shall be struck to 
provide quick and accurate alignment. 

2. Install rain screen mat, accessories and trim as recommended by manufacturer.  Do 
not compress rain screen mat when installing panels. 

3. Fasteners must penetrate through rain screen mat and sheathing, into studs; drive 
the fastener until the head nearly touches the surface of the panel. 

a. All plank clapboard siding shall be blind nailed. 
b. All panels shall be face attached with fastener heads visible; finish on flat 

head fastener to match color of panels. 
c. All fasteners shall be evenly spaced and must not exceed values for spacing 

as per manufacturer’s recommendations. 
 

4. Where fiber cement panels, planks and soffits are cut all edges must be sanded, 
cleaned and painted to match per manufacturers requirements. 

END OF SECTION 
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SECTION 075300 

MEMBRANE ROOFING AND ROOF INSULATION 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services 
necessary to complete the membrane roofing, roof insulation and sheet metal work as 
shown on the drawings and/or specified herein, including, but not limited to, the 
following: 

1. Fleece-backed EPDM sheet membrane roofing. 

2. Roof insulation below roof membrane. 

3. Cover Board below roof membrane. 

4. Membrane flashing. 

5. Walkway Protection Pads 

1.3 RELATED SECTIONS 

A. Wood Frame Construction – Section 061000 

B. Sheet metal flashing - Section 076200. 

C. Drains and vents - Division 22. 

1.4 DESCRIPTION OF THE SYSTEM 

A. The membrane roofing system specified herein shall consist of factory fabricated large 
sections of fleece-backed sheet membrane fully adhered over the rigid roof insulation 
and cover board.  Provide flashings at roof penetrations and vertical surfaces. 

1.5 QUALITY ASSURANCES 

A. Qualifications 

1. The membrane roofing system specified herein shall be the product of a 
manufacturer who can furnish supporting evidence of experience in the 
manufacture of the membrane roofing system and of having been regularly 
engaged in this business for not less than five (5) years.  Such experience shall be 
in projects similar to the requirements and scope for this project. 
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2. The details and specifications are based on a particular manufacturer.  It is not the 
intention of this specification to restrict competition.  If a manufacturer other than 
the one specified is selected, it shall be his obligation and responsibility to modify 
and adjust his materials to suit the encountered conditions and to consult and 
coordinate his work with other trade Contractors to assure that the installation will 
be watertight and function for use intended and that the guarantee will be issued to 
the Owner. 

3. Acceptable manufacturers: 

a. Carlisle Syntec Incorporated ("Sure White FleeceBACK 115," basis of 
project design). 

b. Centimarck Corporation. 
c. North American Roofing Systems. 
d. or an equal acceptable to the Architect. 

 
B. Installer:  A firm with not less than 5 years of successful experience in installation of 

roofing systems similar to those required for this project and which is acceptable to or 
licensed by the manufacturer of the primary roofing materials. 

C. UL Listing:  Provide system which has been tested and listed by UL for application 
indicated and which has a "Class A" rating. 

1.6 SUBMITTALS 

A. The samples and certificates listed below are required to be submitted by the 
Contractor to the Architect, for review.  An omission of an item or items does not 
relieve the Contractor from this responsibility and for compliance with the Contract 
Documents, of which this is a part. 

1. Samples 

2. Item No.   Size   Description 

a. S1   6" x 6"   Membrane w/splice 
b. S2   6" x 6"   Rigid insulation 
c. S3   6" x 6"   Flashing materials 

 
3. Notarized Certificates of Compliance 

4. Item No.  Description   Standard 

a. C1  Sheet membrane  As specified 
b. C2  Submit manufacturers published specifications, which  

  completely describe the preparation of surfaces and  
  application of roofing systems. 

c. C3  Submit a letter from membrane manufacturer issuing  
  sample guarantee and approving the applicator, prior to  
  pre-application conference. 

 
B. Submit complete shop drawings showing details, dimensions, fabrication and fastening 

elements for each condition encountered, layout of each sheet noting seam locations, 
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perimeter and penetration flashing, and other details where roofing abuts other 
materials and/or conditions. 

C. Submit copies of pre-roofing conference records. 

D. Submit a letter signed by the manufacturer and Contractor acknowledging that the 
submitted roofing system complies with ASCE-7 for wind speed code requirements 
based on height and geographic location of project. 

1.7 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to the site ready for use in the manufacturer's original and unopened 
containers and packaging, bearing labels as to type and brand.  Delivered materials 
shall match approved samples.  Fire classification labels shall be intact and visible. 

B. Store materials under cover in a dry and clean location, off the ground and remove 
materials which are damaged, torn or otherwise not suitable for installation and replace 
with acceptable materials. 

C. Keep insulation and membrane dry before and during installation.  Remove wet 
materials from project site. 

D. Store roofing materials on platforms or pallets, above ground, on roof level and cover 
with tarpaulins or on other suitable watertight covering.  Store membrane and handle, 
in such a way as to prevent damage to edges or ends. 

1.8 PREROOFING CONFERENCE 

A. Prior to ordering of materials, a preroofing conference will be held to discuss the 
specified roofing system and its proper application.  Conference shall include installer, 
roofing manufacturer, installers of related work, Architect and representatives of 
Owner.  Record discussions and agreements and furnish copy to each participant.  
Provide at least 72 hours advance notice to participants prior to convening conference. 

B. Coordinate application of the roofing system in such a manner that the complete 
installation is weather-tight and in accordance with guarantee requirements. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Work shall not be installed when the roof deck is damp, wet or spotted with frost or if 
the ambient temperature is 35 deg. F. and falling or if there is a forecast for inclement 
weather which will be adverse to the proper installation of the roofing system. 

1.10 WARRANTY 

A. Provide Total Systems Warranty for the roofing work as specified in this section.  
Warranty shall state that installed work shall be free from defects of materials and 
workmanship for twenty (20) years from date of Substantial Completion.  In addition to 
the above, provide a 120 MPH Wind Warranty. 

B. Warranty coverage to be extended to include accidental punctures as well as damaged 
caused by a maximum 2 inch diameter hail in accordance with terms stated in the 
Warranty document. 
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C. Warranty shall be in a form acceptable to the Architect and shall be duly executed by 
officers or principals of the manufacturer. 

D. Contractor shall inform the Architect if conditions exist which will interfere with 
issuance of the specified warranty.  Start of work shall imply that the warranty as 
specified above will be issued. 

E. In addition to manufacturer’s warranty, provide roofing Installer’s warranty effective 
for a period of two (2) years from date of Substantial Completion.  Warranty shall 
cover all materials and labor costs required for replacement of deficient work.  Submit 
form at end of this section. 

PART 2 PRODUCTS 

2.1 ROOF SYSTEM 

A. Acceptable Manufacturer:  Carlisle Syntec Incorporated “FleeceBACK 115”, or 
approved equal. 

B. System  

1. Fleece-backed EPDM membrane as specified below, fully adhered, with 6" pre-
applied seam tape. 

2. Adhesive applied in a 100% spray. 

3. Tapered rigid insulation. 

4. (1) layer of 1 ½ " thick adhered rigid insulation. 

5. (1) layer of 5/8” thick adhered Gypsum-Fiber board  

2.2 MATERIALS 

A. Membrane Sheets:  Provide  FleeceBACK 115 membrane, conforming to the minimum 
physical properties of ASTM D 4637, Type III (fabric-backed membrane).  Membrane 
sheets shall be 10 feet wide x 50 feet long. 

B. Membrane Flashing:  0.060" thick Sure-Seal, uncured EPDM elastoform flashing. 

C. Foam Adhesive:  Sure-Seal FAST 100 Adhesive.  

D. Splicing Cement:  Sure-Seal Splicing Cement. 

E. Splice Tape and Primer: Sure-Seal SecurTAPE and HP-250 Primer. 

F. Internal Seam Sealant:  Sure-Seal In-Seam Sealant.  

G. Lap Sealant:  For sealing the exposed edge of the splices and as otherwise required 
shall be of a consistency recommended by the manufacturer. 

H. Field Fabricated Pipe Seal Assemblies:  Provide assemblies to accommodate vents, 
pipe penetrations and other similar roof penetrations. 
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I. Sealers:  Provide sealers and other similar accessory materials as recommended by the 
manufacturer. 

J. Cant Strips, Tapered Edge Strips, and Flashing Accessories:  Types recommended by 
membrane manufacturer, including adhesive tapes, flashing cements, and sealants. 

K. Roof Insulation:  Minimum 4" thickness throughout roof, but no less than 1 1/2" thick 
flat and tapered (1/4” per foot) isocyanurate board roof insulation conforming to 
ASTM C 1289.  Roof insulation must have an LTTR R-Value of 7.2/inch at 75 deg. F. 
when tested in accordance with ASTM C 1303.  Provide tapered boards at 1/2" per foot 
slope where required to create counter slope crickets to roof drains 

1. Manufacturer of roofing system must approve use of insulation in writing in 
advance. 

L. Walkpads:  Non-skid molded rubber walkpads, 3/8” x 36” x 44”, for roof protection, 
fully adhered to membrane with lap sealant or substrate adhesive.  Install as indicated 
on drawings. 

M. Gypsum-Fiber Board:  Provide 5/8” thick “Securock” as manufactured by USG, 
conforming to ASTM C473 and ASTM E96. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where roofing is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 PREPARATION 

A. General:  EPDM roofing shall be installed over concrete deck at 5
th
 Avenue Pavilion 

and wood deck at 10th Avenue Pavilion.  Surface preparation for this condition shall be 
in accordance with manufacturer’s written recommendations. 

3.3 INSTALLATION 

A. Nailers 

1. Continuous pressure treated (See Section 062000) nailers shall be firmly anchored 
to resist a force of 75 pounds per lineal foot in any direction.  The thickness of the 
nailer shall be such that the top of the nailer is flush with the surface to which the 
membrane is attached at the horizontal plane. 

2. Nailers shall be installed continuous at perimeters and around all roof penetrations 
unless otherwise noted. 

B. Insulation 

1. Clean the deck prior to installation of the insulation.  Fully adhere first layer of 
insulation to deck using Sure-Seal Fast adhesive to meet ASCE 7-02 wind uplift 



Belmar Pavilions 075300-6 Membrane Roofing  
  And Roof Insulation 
 

requirements, including greater requirements for corners and perimeters as 
required.  Subsequent layers shall be installed utilizing Sure-Seal Fast adhesive. 
For tapered insulation, follow pattern of taper to insure correct pitch. 

2. Moderately butt end joints , stagger joints in adjacent boards.  Do not install more 
insulation in any one day than can be covered by the membrane roof sheets. 

3. Neatly cut around all projections encountered and at abutting vertical surfaces.  
Where large gaps occur fill with a urethane foam pack. 

4. Conform to applicable specified FM class wind uplift resistance test. 

C. Gypsum-Fiber Board 

1. Fully adhere Fiber Board to insulation with Sure-Seal Fast adhesive.. 

D. Sheet Membrane Application 

1. Surface to which membrane is adhered must be dry, free of debris, frost and loose 
foreign material. 

2. Position and unroll successive sheets and align to provide the minimum 3" wide 
splice.  

3. Fold adjacent sheets in half lengthwise to expose an approximate 10 foot wide by 
50 foot long (the length of the sheet) substrate area.  

a. Fold selvage sheet edges (along the length of the sheets) under the 
membrane to prevent overspray onto the splice area.  

 
b. Membrane which will have the adjacent sheet spliced over it shall be 

adhered to the substrate first.  In this fashion, selvage edge splice area will 
not be contaminated by setting splice edge into the FAST Adhesive.  

 
4. Spray FAST Adhesive onto the substrate and allow to foam up approximately 

1/8".  

5. Place the membrane into adhesive and roll the membrane with a weighted rubber 
coated roller, approximately 18" wide weighing 40 - 60 pounds, to set the 
membrane into the adhesive.  

6. Fold remaining half of sheet lengthwise to expose additional 10 feet by 50 feet 
substrate area (adjacent to area previously adhered).  

7. Apply FAST Adhesive to the substrate and continue process described above until 
all sheets are fully bonded.  

8. Install mechanical fasteners, flashings and counterflashings, and accessories at 
locations indicated and as recommended by manufacturer. 

E. Splicing 

1. Membrane Splicing with Splice Tape 
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a. Overlap adjacent sheets and mark a line 1/2" out from the top sheet.  
b. Fold the top sheet back and clean the dry splice area (minimum 2-1/2" wide) 

of both membrane sheets with Sure-Seal Primer as required by the 
membrane manufacturer. 

c. Apply SecurTAPE to bottom sheet with the edge of the release film along 
the marked line. Press tape onto the sheet using hand pressure. Overlap tape 
roll ends a minimum of 1". 

d. Remove the release film and press the top sheet onto the tape using hand 
pressure. 

e. Roll the seam toward the splice edge with a 2" wide steel roller. 
f. Install a 6" wide section of Pressure-Sensitive Flashing or Elastoform 

Flashing over all field splice intersections and seal edges of flashing with 
Lap Sealant. 

g. The use of Lap Sealant with tape splices is optional except at tape overlaps 
and cut edges of reinforced membrane where Lap Sealant is required. 

 
F. Membrane Flashing 

1. Perimeter flashing and flashing around vents and other roof penetrations shall be 
preformed using the recommended flashing, compatible with the approved roofing 
system and utilizing the longest pieces practicable. 

2. The splice between the flashing and the main roof sheet should be completed 
before bonding the flashing to the vertical surface.  Seal this splice at least 3" 
beyond the fasteners which attach the membrane to the horizontal nailer. 

3. Bonding adhesive shall be applied to both the flashing and the surface to which it 
is being bonded.  After the adhesive has dried to the point where it does not string 
or stick to a dry finger touch, roll the flashing into the adhesive.  Take care to 
assure that the flashing is not bridging where there is any change of direction of 
the flashing (e.g., where the parapet meets the roof deck). 

4. Nail the flashing at the top every 12" on center maximum under metal 
counterflashing or cap.  Metal counter is specified under Section 076200. 

G. Pipe Flashing 

1. Flashing for pipes, conduits and other similar items which are scheduled to 
penetrate (pass through) the membrane shall be provided with factory 
prefabricated elements when such use is possible.  When prefabricated devices are 
not possible field fabricated seals shall be used. 

2. Bases of the pipe seals shall be spliced to the membrane roofing sheet as specified 
above for sheet laps and the top portion shall be secured to the pipe with a 
stainless steel clamping ring and continuously sealed with sealant in a watertight 
manner. 

3. Field fabricated pipe seals shall be fabricated with base and cap membrane 
flashing which shall be spliced to the membrane and to itself and continuously 
sealed with sealant in a watertight manner. 
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H. Drains:  At drain locations, where the insulation is tapered to form a smooth transition 
from roof surface to membrane, the membrane sheet shall be accurately cut-out so as to 
fit the encountered clamping ring, and shall be secured to the ring with the addition of 
the approved mastic in a secure, neat and watertight manner. 

I. Curbs, Corners 

1. Field fabricated outside corners shall consist of approved membrane flashing 
which shall have not less than 6" horizontal legs which shall be spliced to the roof 
membrane and vertical legs as required which shall be nailed at 12" o.c. 
maximum.  Corners shall be lapped a minimum of 3" and be secured by splicing to 
each flashing section  

2. Field fabricated inside corners shall consist of approved membrane flashing with 
6" horizontal legs which shall be spliced to the roof membrane, with vertical legs 
as required which shall be nailed at 12" o.c. maximum.  Corners shall be lapped a 
minimum 6" and secured by splicing to each flashing section. 

3. Install lap type sealant along all seams to insure a watertight installation. 

J. Daily Seal:  Care should be exercised to ensure that the water does not flow beneath 
any completed sections of roof.  Temporarily seal loose edge of membrane with sealant 
when weather is threatening. 

1. Mix the two components thoroughly according to the instructions on the label. 

2. Apply the sealant at a rate of 100 lineal feet per gallon, (on smooth surface) 12" 
back from edge of sheet onto exposed substrate surface.  If necessary, use a trowel 
to spread material in order to achieve complete seal. 

3. After embedding membrane in sealant, check for continuous contact.  Then weight 
the edge, providing continuous pressure over the length of the cutoff.  The 
recommended weight for the continuous pressure is a 10 foot length of  
2-1/2" tubing filled with dry sand. 

4. When work is resumed, pull sheet free before continuing installation. 

3.4 CLEANING AND PROTECTION 

A. From time to time during the progress of the work and at the completion of the work, 
remove all rubbish, debris, dirt, equipment and unused materials from the site.  Clean 
adjoining surfaces which may have been soiled by roofing work. 

B. Protect installed roofing from damage and abuse by other trades.  Repair damages to 
watertight conditions at no additional cost to the Owner. 

C. Exercise care to protect installed work.  Work which does become damaged in any way 
or is not watertight, shall be repaired and/or replaced as directed to the satisfaction of 
Architect and/or Owner at no additional cost or time. 

 
 
END OF SECTION 
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FORM OF GUARANTEE 
 
 
The undersigned Roofing Contractor hereby agrees for a period of 2 years after the executed date 
hereof, to inspect and make immediate temporary repairs required to stop leaks or correct other 
defects in the roofing and associated work of the project named herein, within 24 hours of notice 
received from the Owner by telephone, telegram or letter; and further agrees to make permanent 
repairs to restore or replace the work to the quality standards originally specified, within reasonable 
time and as   weather conditions permit; and further agrees to make such temporary and permanent 
repairs without reference to or consideration of the cause or nature of the leaks or defect in the roofing 
and associated work. 
   
Repair work required because of failure of materials or workmanship within the guarantee period will 
be completed by the Roofing Contractor without cost to the Owner. Repair work required because of 
acts of God, abuse of the work, alterations, or failure of the supporting structure of substrate (other 
than that resulting from defects in the roofing and associated work)  and all repair work required for 
defects occurring beyond the expiration of the guarantee period, will be paid for by the Owner 
promptly after completion of the required work in each instance.  
   
Repair work completed at the Owner's cost will be paid for by the Owner at prevailing rates, upon 
receipt by Owner of Roofing Contractor's itemized invoice of quantities and unit costs for labor and 
material, including not more than 10% mark-up for office and shop overhead and profit.   
  
The undersigned Roofing Contractor also hereby agrees, for a period of 2 years after the date hereof, 
to make an annual maintenance inspection of the roofing and associated work; and to submit a written 
report of such inspection to the Owner, stating the nature and circumstances (if known) of damage, 
deterioration, unusual wear or weatherizing effects observed, and recommending maintenance work 
required to restore the work and prevent   further deterioration. Inspection shall be made in the Spring 
after the likelihood of freezing weather has passed. The cost of the 2 annual inspections and reports is 
included in the original contract price for the roofing and associated work, and will not be paid for 
separately by the Owner.  
  
Signed by:___________________________________Date:______________ 
 
For:___________________________________as its___________________ 
   (Roofing Contractor) 
 
Signed by:___________________________________Date:______________ 
 
For:___________________________________as its___________________ 
   (Owner)    
 
Approx area of roofing__________________sq. ft.            
 
Project Name_______________________________________________ 
 
Address____________________________________________________  
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SECTION 076200 

SHEET METAL WORK 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the sheet metal work, as indicated on the drawings and/or specified herein, 
including but not limited to, the following: 

1. Stainless steel cap metal flashing. 

2. Field fabricating (including bending, cutting, soldering, etc.), if required, of 
stainless steel flashing. 

3. Stainless steel flashing elsewhere, where metal flashing is indicated on drawings. 

4. Separation of contacting surfaces of dissimilar metals. 

1.3 RELATED SECTIONS 

A. Roofing - Section 073113. 

1.4 SUBMITTALS 

A. Shop Drawings:  Submit, showing all materials, finishes, fastenings, joint details, 
fabrication, construction and relation to adjoining construction. 

B. Samples:  Submit 12" x 12" samples of flashing materials and finishes. 

1.5 WARRANTY 

A. The Contractor shall warrant that all Metal Flashing Work executed under this Section 
will be free from defects in materials and workmanship for a period of ten (10) years 
from date of acceptance of the Project, and he shall remedy any defects in the Metal 
Flashing Work. 

1.6 PRODUCT HANDLING 

A. Protection: Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 
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B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary at no additional cost to the Owner. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Stainless Steel Flashing Materials 

1. Stainless Steel Flashing:  ASTM A167, Type 304, stainless steel, with 2D finish, 
dead soft temper, fully annealed, as manufactured by International Nickel Co., 
Republic Steel Corp., United States Steel, or Washington Steel Corp.  Thickness of 
stainless steel shall be 26 ga. 

2. Accessories and Fastenings:  AISI, Types 302 and 304 stainless steel. 

3. Solder:  Composed of sixty (60) percent block tin and forty (40) percent pig lead, 
except that solder at seams exposed to public view shall be eighty (80) percent tin 
and twenty (20) percent lead. 

4. Flux:  An acid type flux manufactured specifically for soldering stainless steel, as 
approved. 

B. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-
mil dry film thickness per coat.  Provide inert-type non-corrosive compound free of 
asbestos fibers, sulfur components, and other deleterious impurities. 

 PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where sheet metal work is to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 METAL FLASHING INSTALLATION 

A. Reference Standard:  Conform to the requirements of 5th Edition of the Sheet Metal and 
Air Conditioning Contractors Association (SMACNA) Architectural Sheet Metal 
Manual. 

B. General:  Fabricate and install metal flashing work in accordance with details and 
specifications of above Reference Standard, with manufacturer's instructions, and as 
herein specified, to provide a watertight installation.  Apply metal flashing to smooth, 
even, sound, clean, dry surfaces free from defects.  Make provisions to allow for 
expansion and contraction of metal flashing work.  Wherever practicable, shop form all 
metal flashing work and deliver ready for installation.  Form metal flashing work 
accurately to required profiles, with flat surfaces, straight edges and corners, free from 
defects.  Fold exposed metal edges back not less than 1/2" and form drip. 
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C. Nailing:  Confine to sheets twelve (12) inches or less in width.  Confine nailing to one 
edge only, locate nails where concealed.  Use No. 12 x 1" long flat headed, annular 
threaded, Type 302 stainless steel nails for nailing to wood blocking; use one (1) inch 
long masonry nails for nailing to concrete.  Space nails four (4) inches o.c. maximum. 

D. Cleating:  Use cleats where sheets are more than twelve (12) inches in width.  Space 
cleats approximately twelve (12) inches o.c..  Cleats two (2) inches wide by three (3) 
inches long, of the same material and weight as the metal flashing being installed.  
Secure one end of the cleat with two (2) nails and fold edge back over the nail heads.  
Lock other end into seam or into folded edge of metal flashing sheets.  Pre-tin cleats for 
soldered seams. 

E. Joining:  Join metal flashings with one (1) inch locked and soldered seams except at slip 
joints.  Mallet seams flat and solder full length of seam as specified below. 

F. Soldering:  Mechanically clean all metal surfaces to be soldered with steel wool.  Clean 
and pre-tin edges of metal flashing to be soldered before soldering is begun with solder 
on both sides for a width of not less than 1-1/2".  Solder slowly with well heated metal 
surfaces.  Use ample solder.  Show not less than one full inch of evenly flowed solder 
on seam.  Seams shall have a liberal amount of flux brushed in before soldering is 
commenced.  Where soldering paste or killed acid is employed as a flux, soldering shall 
follow immediately after application of the flux.  Upon completion of soldering, clean 
surfaces of all flux. 

G. Slip Joints:  Locate slip joints not more than twenty four (24) feet apart and within 2’ of 
corners and changes in direction.  Form slip joints as three (3) inch wide joints with 
cover piece behind flashing, and fill locked ends neatly with sealant. 

H. Cap Flashing:  Install over base flashings, in eight (8) to ten (10) foot lengths, lapped 
six (6) inches at ends.  Cap flashing shall be increased longitudinally to produce spring 
action to hold bottom edge of cap flashing firmly against base flashing.  Cap flashing 
shall lap base flashing at least four (4) inches, with exposed bottom edge at a forty five 
(45) degree angle downward and folded back on underside at least 1/2" to form drip.  
Make cap flashing continuous at corners and angles. 

I. Miscellaneous Flashing:  Provide all other miscellaneous metal flashing not specifically 
mentioned herein, but indicated on drawings and/or required to provide a watertight 
installation. 

J. Separation of Dissimilar Materials:  Back paint surfaces of metal flashing in contact 
with dissimilar metals or with concrete or masonry with bituminous paint. 

K. Reglets 

1. Provide watertight reglets in masonry and concrete work to receive cap flashing.  
Form reglets of stainless steel using same thickness as stainless steel sheet metal 
specified. 

2. In masonry work use open or closed slot reglets with slat at least one (1) inch deep 
and 3/16" wide.  Provide hook dams or turn-ups for anchoring securely into mortar 
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joints.  Insert cap flashing into slot full depth using button punch or lead wedges to 
lock in place. 

3. In concrete work, use open or closed slot reglets with slot sloped upward at forty 
five (45) degrees, at least one (1) inch deep and 3/16" wide.  For fastening reglets 
to concrete forms use double-head stainless steel nails spaced twelve (12) inches 
apart maximum. 

4. Insert cap flashing full depth into reglet slot, and wedge in place using lead strips 
spaced on twelve (12) inch centers maximum or lead caulking rope.  When lead 
strips are used for continuous caulked reglets, use approved weather-resistant 
fibrous compounds. 

END OF SECTION 
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SECTION 077100 

ROOF SPECIALTIES AND ACCESSORIES 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment and services 
necessary to complete the roof specialties and accessories as shown on the drawings 
and/or specified herein, including but not necessarily limited to the following: 

1. Aluminum copings. 

2. Aluminum gutters, downspouts, scuppers and conductor heads. 

3. Roof hatches. 

1.3 RELATED SECTIONS 

A. Roofing - Section 074113. 

B. Sheet metal flashing - Section 076200. 

1.4 SUBMITTALS 

A. Before any roof specialties and accessories are delivered to the job site, submit shop 
drawings showing profiles and anchoring devices. 

1.5 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 

PART 2 PRODUCTS 

2.1 ALUMINUM GRAVEL STOPS AND COPINGS 

A. Fabricate of .063" thick aluminum alloy 5005-H154, smooth, no pattern. 

B. Provide concealed splice plates 12'-0" o.c. fabricated of .050" thick aluminum to match 
exposed aluminum; finished to match exposed aluminum. 
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C. Provide pre-fabricated mitered and welded corner units. 

D. For copings, provide galvanized steel anchor plates, anchors spaced 6'-0" o.c. and snap-
lock coping design; all anchors concealed. 

E. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  Cleaned with 
inhibited chemicals; Chemical Finish:  Acid-chromate-fluoride-phosphate conversion 
coating; Organic Coating:  As specified below).  Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturer’s written 
instructions. 

1. Fluoropolymer Two-Coat System:  Manufacturer’s standard two-coat,  
thermo-cured system consisting of specially formulated inhibitive primer and 
fluoropolymer color topcoat containing not less than 70 percent polyvinylidene 
fluoride resin by weight; complying with AAMA 2605-02. 

2. Custom color and gloss as selected by the Architect. 

F. Provide units manufactured by Hickman, or equal made by Cheney, Johns Manville or 
approved equal. 

2.2 ROOF HATCH 

A. Provide shop-primed, galvanized steel roof hatch units of sizes shown on drawings, 
with 1" rigid insulation at curbs and door and standard self-lifting mechanism.  Provide 
manufacturer's standard hardware, including hold-open device, hinges, latch and 
operating handles for inside operation.  Construct units for 40 lbs. per sq. ft. live load. 

B. Provide units manufactured by Bilco, Babcock-Davis, Milcor or approved equal. 

2.3 ALUMINUM GUTTERS, DOWNSPOUTS, SCUPPERS AND CONDUCTOR 
HEADS 

A. Provide aluminum gutters and downspouts fabricated of formed aluminum, 0.050" 
thick, alloy 5005-H154, smooth, no pattern. 

B. Gutters shall be manufactured in 10'-0" lengths, tapered and notched to provide a 1" 
telescoping lap joint and manufacturer's standard cover plate.  Gutters shall be pre-
punched at 12" o.c. to provide for thermal movement after installation. 

1. Provide manufacturer's standard support brackets and interior straps for installation 
at 24" o.c.  Brackets shall be of a compatible material to gutter, with matching 
finish and color. 

2. Provide wire ball downspout strainer and flat ends. 

C. Downspout shall be manufactured in 10'-0" lengths, plain round with smooth-curve 
elbows, factory offset on one end to provide for a 3/4" telescope joint. 

1. Elbows for downspouts shall be of welded construction, with matching finish 
applied after welding.  Such finish shall be of quality equal to finish for non-
welded parts.  Grinding and spray painting of parts to match will not be permitted.  
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Elbows shall be provided with a factory offset on its lower end to allow a 3/4" 
telescope joint. 

2. Provide manufacturer's standard wall brackets of compatible material to 
downspout with matching finish and color. 

3. Provide concrete splash blocks where downspouts discharge onto roof surface. 

4. Provide custom bends as indicated on drawings. 

D. Scuppers:  Manufactured scuppers with closure flange trim to exterior, 4" wide wall 
flanges to interior, and base extending 4" beyond cant or tapered strop onto field of 
roof.  Manufacture from 0.0320" thick aluminum. 

E. Conductor Heads:  Manufactured conductor heads with flanged back and stiffened top 
edge and of dimensions and shape indicated complete with outlet tubes, exterior flange 
trim, and built-in overflows. 

F. High-Performance Organic Finish: AA-C12C42R1x (Chemical Finish:  Cleaned with 
inhibited chemicals; Chemical Finish:  Acid-chromate-fluoride-phosphate conversion 
coating; Organic Coating:  As specified below).  Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturer’s written 
instructions. 

1. Fluoropolymer Two-Coat System:  Manufacturer’s standard two-coat, thermocured 
system consisting of specially formulated inhibitive primer and fluoropolymer 
color topcoat containing not less than 70 percent polyvinylidene fluoride resin by 
weight; complying with AAMA 2605-98. 

2. Custom color and gloss as selected by the Architect. 

G. Provide units manufactured by MM Systems, or equal made by Cheney, Hickman or 
approved equal. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where roof specialties and accessories are to be 
installed and correct any conditions detrimental to the proper and timely completion of 
the work.  Do not proceed with the work until unsatisfactory conditions are corrected to 
permit proper installation of the work. 

3.2 INSTALLATION  

A. General:  Comply with manufacturer's instructions and recommendations.  Coordinate 
with installation of roof deck and other substrates to receive accessory units, and with 
roof insulation, roofing and flashing; as required to ensure that each element of the 
work performs properly, and that combined elements are waterproof and weathertight.  
Anchor units securely to supporting structural substrates, adequate to withstand lateral 
and thermal stresses as well as inward and outward loading pressures. 
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B. Isolation:  Where metal surfaces of units are to be installed in contact with  
non-compatible metal or corrosive substrates, including wood, apply bituminous 
coating on concealed metal surfaces, or provide other permanent separation. 

C. Cap Flashing:  Where cap flashing is required as component of accessory, install to 
provide adequate waterproof overlap with roofing or roof flashing (as counter flashing).  
Seal with thick bead of mastic sealant, except where overlap is indicated to be left open 
for ventilation. 

D. Operational Units:  Test operational units with operable components.  Clean and 
lubricate joints and hardware.  Adjust for proper operation. 

E. Gutters 

1. Support Bracket Installation:  Locate low and high points of gutter installation and 
chalk a guide line to allow a maximum 1/4"/40'-0" slope.  Install support brackets 
at 30" on center aligned with the chalk or other type of guide line.  Take care to 
avoid locating bracket directly over downspout outlet locations.  Attach brackets 
with non-corrosive screw anchors. 

2. Gutter Installation:  Install gutter sections into support brackets.  Insert each 
telescoping section into previous section for a distance of 1".  Provide sealants and 
fasteners as recommended by manufacturer.  Attach rear upper portion of gutter 
through pre-punched elongated holes at 12" o.c. 

3. Inside Strap Installation:  Install straps at 30" o.c. alternating with support brackets.  
Strap shall be hooked into leading edge (bead) of gutter and riveted at its rear side.  
In no case shall strap be nailed, screwed, or otherwise fastened which would 
restrain thermal movement of product. 

4. Expansion Joints:  At 40'-0" intervals, or as shown on plans, install manufacturer's 
standard elastomeric expansion joint assembly. 

5. Miter Corners:  Install manufacturer's welded miter units at locations shown on 
plans.  Corners shall have 30" legs, pre-punched, notched, and telescoping to 
match gutter.  All units shall be finished after fabrication; grinding and touch-up 
painting will not be allowed. 

6. End/Caps Terminations:  Install manufacturer's end caps at all end terminations.  
End caps shall be riveted at 2" o.c. and sealed. 

7. Outlets:  Locate all outlet locations and field cut hole in a neat workmanlike 
manner.  Hole shall be located a distance of 1" from backside of gutter.  Insert 
manufacturer's stainless steel outlet, fasten in place with 4 rivets (one being located 
on each flange), and seal. 
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F. Downspouts:  Provide custom bend at vertical as detailed on the drawings. 

1. Install downspouts with brackets 24" o.c.; attach brackets to structure, use non-
corrosive screw anchors. 

2. Join sections with manufacturer’s standard telescoping joints.  Provide fasteners 
designed to hold downspouts securely 1" away from walls, locate fasteners at top 
and bottom and at approximately 60" o.c. in between.  Provide elbows at base of 
downspout to direct water away from building. 

G. Scuppers:  Install scuppers where indicated through parapet.  Continuously support 
scupper, set to correct elevation, and seal flanges to interior wall face, over cants or 
tapered edge strips, and under roofing membrane.  Anchor scupper closure trim flange 
to exterior wall and seal or solder to scupper. 

H. Conductor Heads:  Anchor securely to wall with elevation of conductor head rim 1 inch 
below scupper discharge. 

3.3 CLEANING AND PROTECTION 

A. Clean exposed metal and plastic surfaces in accordance with manufacturer's 
instructions.  Touch up damaged metal coatings. 

B. Clean and polish plastic skylight units, inside and out, not more than 5 days prior to 
date of substantial completion. 

END OF SECTION 
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SECTION 078413 

FIRESTOPS AND SMOKESEALS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the firestops and smokeseals as shown on the drawings and/or specified 
herein, including, but not limited to, the following: 

1. Penetrations through fire-resistance-rated floor and roof construction including 
both empty openings and openings containing cables, pipes, ducts, conduits, and 
other penetrating items. 

2. Penetrations through fire-resistance-rated walls and partitions including both 
empty openings and openings containing cables, pipes, ducts, conduits, and other 
penetrating items. 

3. Penetrations through smoke barriers and construction enclosing compartmentalized 
areas involving both empty openings and openings containing penetrating items. 

4. Sealant joints in fire-resistance-rated construction. 

5. Penetrations at each floor level in shafts and/or stairwells. 

6. Construction joints, including those between top of fire rated walls and underside 
of floors above; and those between exterior curtain walls and the outer perimeter 
edge of floor assemblies. 

1.3 RELATED SECTIONS 

A. Cast-in-place concrete - Section 033000. 

B. Unit masonry - Section 042000. 

C. Joint sealers - Section 079200. 

D. Aluminum assemblies - Section 084412. 

E. Drywall - Section 092900. 

F. Piping penetrations - Division 22. 

G. Duct penetrations – Division 23. 

H. Cable and conduit penetrations - Division 26. 
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1.4 REFERENCES 

A. ASTM E 814 "Standard Method of Fire Tests of Through-Penetration  
 Firestops." 

B. UL 1479, UBC 7-5 (Both are same as A. above). 

C. ASTM E 119 "Standard Method of Fire Tests of Building Construction and  
 Materials." 

D. UL 263, UBC 7-1 (Both are same as C. above). 

E. UL 2079 "Tests For Fire Resistance of Building Joint Systems." 

F. ASTM E 1399 "Test For Dynamic Movement Conditions." 

G. ASTM E 1966 (Same as E. above). 

H. Published Through-Penetration Systems by recognized independent testing agencies. 

1. UL Fire Resistance Directory, Volume II of current year. 

2. Warnock Hersey Certification Listings, current year. 

3. Omega Point Laboratories, current year. 

1.5 SUBMITTALS 

A. Submit manufacturer's product literature for each type of firestop material to be 
installed.  Literature shall indicate product characteristics, typical uses, performance, 
limitation criteria, test data and indication that products comply with specified 
requirements. 

B. Submit shop drawings detailing materials, installation methods, and relationships to 
adjoining construction for each firestop system, and each kind of construction condition 
penetrated and kind of penetrating item.  Include firestop design designation of 
qualified testing and inspection agency evidencing compliance with requirements for 
each condition indicated. 

1. Submit documentation, including illustrations, for proposed UL listed (or equal) 
firestop and smokeseal assembly required for the Project. 

C. Material Safety Data Sheets:  Submit MSDS for each firestop product. 

D. Submit qualifications of firestop installer, including letter from firestop manufacturer of 
products proposed to be installed, wherein manufacturer approves or recognizes as 
trained/ or certifies installer for installation of that manufacturer's products. 

E. Manufacturer's Letters:  For installations or configurations not covered by a UL or 
Warnock Hersey design number, a recommendation shall be obtained from the 
manufacturer, in writing, for the specific application. 
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1.6 QUALITY ASSURANCE 

A. General:  Provide firestopping systems that are produced and installed to resist the 
spread of fire, and the passage of smoke and other gases. 

B. Firestopping materials shall conform to Flame (F) and Temperature (T) ratings as 
required by local building code and as tested by nationally accepted test agencies per 
ASTM E 814 or UL 1479.  The F rating must be a minimum of one (1) hour but not less 
than the fire resistance rating of the assembly being penetrated.  T rating, when required 
by code authority, shall be based on measurement of the temperature rise on the 
penetrating item(s).  The fire test shall be conducted with a minimum positive pressure 
differential of 0.01 inches of water column. 

C. Firestopping products shall be asbestos free and free of any PCBs. 

D. Do not use any product containing solvents or that requires hazardous waste disposal. 

E. Do not use firestop products which after curing, dissolve in water. 

F. Do not use firestop products that contain ceramic fibers. 

G. Firestopping Installer Qualifications:  Firestop application shall be performed by a 
single firestopping contractor who specializes in the installation of firestop systems, 
whose personnel to be utilized have received specific training and certification or 
approval from the proposed respective firestop manufacturer, and firestop installer shall 
have a minimum of three years experience (under present company name) installing 
firestop systems of the type herein specified. 

H. Mock-Up:  Prepare job site mock-ups of each typical Firestop System proposed for use 
in the project.  Approved mock-ups will be left in place as part of the finished project 
and will constitute the quality standard for the remaining work. 

I. For firestopping exposed to view, traffic, moisture, and physical damage, provide 
products that do not deteriorate when exposed to these conditions. 

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide 
moisture-resistant through-penetration firestop systems. 

2. For floor penetrations with annular spaces exceeding 4 inches or more in width and 
exposed to possible loading and traffic, provide firestop systems capable of 
supporting the floor loads involved either by installing floor plates or by other 
means. 

3. For penetrations involving insulated piping, provide through-penetration firestop 
systems not requiring removal of insulation. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in manufacturer's original unopened containers with manufacturer's 
name, product identification, lot numbers, UL or Warnock Hersey labels, and mixing 
and installation instructions, as applicable. 

B. Store materials in the original, unopened containers or packages, and under conditions 
recommended by manufacturer. 
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C. All firestop materials shall be installed prior to expiration of shelf life. 

1.8 PROJECT CONDITIONS 

A. Verify existing conditions and substrates before starting work 

B. Do not use materials that contain solvents, show sign of damage or are beyond their 
shelf life. 

C. During installation, provide masking and drop cloths as needed to prevent firestopping 
products from contaminating any adjacent surfaces. 

D. Conform to ventilation requirements if required by manufacturer's installation 
instructions or Material Safety Data Sheet. 

E. Weather Conditions:  Do not proceed with installation of firestop products when 
temperatures are in excess or below the manufacturer's recommendations. 

F. Schedule installation of firestop products after completion of penetrating item 
installation but prior to covering or concealing of openings. 

G. Coordinate this work as required with work of other trades. 

1.9 SEQUENCING AND SCHEDULING 

A. Pre-Installation Conference:  Convene a pre-installation conference to establish 
procedures to maintain optimum working conditions and to coordinate this work with 
related and adjacent work. 

B. Sequence:  Perform work of this and other sections in proper sequence to prevent 
damage to the firestop systems and to ensure that their installation will occur prior to 
enclosing or concealing work. 

C. Install all firestop systems after voids and joints are prepared sufficiently to accept the 
applicable firestop system. 

D. Do not cover firestop systems until they have been properly inspected and accepted by 
the authority having jurisdiction. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Subject to compliance with requirements, provide products of one of the following 
manufacturers: 

1. Tremco 

2. Bio-Fireshield 

3. 3M 

4. Specified Technologies Inc. 
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5. U.S. Gypsum Co. 

6. Nelson 

7. Hilti, Inc. 

8. Grace Flame Safe 

2.2 FIRESTOPPING, GENERAL 

A. Compatibility:  Provide firestopping composed of components that are compatible with 
each other, the substrates forming openings, and the items, if any, penetrating the 
firestopping under conditions of service and application, as demonstrated by 
firestopping manufacturer based on testing and field experience. 

B. Accessories:  Provide components for each firestopping system that are needed to 
install fill materials.  Use only components specified by the firestopping manufacturer 
and approved by the qualified testing and inspecting agency for the designated fire-
resistance-rated systems.  Accessories include but are not limited to the following 
items: 

1. Permanent forming/damming/backing materials including the following: 

a. Semirefractory fiber (mineral wool) insulation. 
b. Sealants used in combination with other forming/damming materials to 

prevent leakage of fill materials in liquid state. 
c. Fire-rated form board. 
d. Joint fillers for joint sealants. 

 
2. Temporary forming materials. 

3. Substrate primers. 

4. Collars. 

5. Steel sleeves. 

C. Applications:  Provide firestopping systems composed of materials specified in this 
Section that comply with system performance and other requirements. 

D. Smokeseals at top of partitions shall be flexible to allow for partition deflection. 

2.3 FILL MATERIALS FOR THROUGH-PENETRATION FIRESTOP SYSTEMS 

A. Endothermic, Latex Compound Sealant:  Single-component, endothermic, latex 
formulation. 

B. Intumescent, Latex Sealant:  Single-component, Intumescent, latex formulation. 

C. Intumescent Putty:  Non-hardening, dielectric, water-resistant putty containing no 
solvents, inorganic fibers, or silicone compounds. 

D. Intumescent Wrap Strips:  Single-component, elastomeric sheet with aluminum or 
polyethelene foil on one side. 
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E. Job-Mixed Vinyl Compound:  Prepackaged vinyl-based powder product for mixing 
with water at Project site to produce a paintable compound, passing ASTM E 136, with 
flame-spread and smoke-developed ratings of zero per ASTM E 84. 

F. Mortar:  Prepackaged dry mix composed of a blend of inorganic binders, fillers, and 
lightweight aggregate formulated for mixing with water at Project site to form a non-
shrinking, homogeneous mortar. 

G. Pillows/Bags:  Re-usable, heat-expanding pillows/bags composed of glass-fiber cloth 
cases filled with a combination of mineral-fiber, water-insoluble expansion agents and 
fire-retardant additives. 

H. Silicone Foam:  Two-component, silicone-based liquid elastomer that, when mixed, 
expands and cures in place to produce a flexible, non-shrinking foam. 

I. Silicone Sealant:  Moisture-curing, single-component, silicone-based, neutral-curing 
elastomeric sealant of grade indicated below: 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces and non-sag formulation for openings in vertical and other 
surfaces requiring a non-slumping/gunnable sealant, unless firestop system limits 
use to non-sag grade for both opening conditions. 

2.4 FIRE-RESISTIVE ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealant Standard:  Provide manufacturer's standard chemically curing, 
elastomeric sealant of base polymer indicated that complies with ASTM C 920 
requirements, including those referenced for Type, Grade, Class, and Uses, and 
requirements specified in this Section applicable to fire-resistive joint sealants. 

1. Sealant Colors:  Color of exposed joint sealants as selected by the Architect. 

B. Single-Component, Neutral-Curing Silicone Sealant:  Type S; Grade NS; Class 25; 
exposure-related Use NT, and joint-substrate-related Uses M, G, A, and (as applicable 
to joint substrates indicated) O. 

1. Additional Movement Capability:  Provide sealant with the capability to withstand 
33 percent movement in both extension and compression for a total of 66 percent 
movement. 

C. Multi-Component, Non-Sag, Urethane Sealant:  Type M; Grade NS; Class 25; 
exposure-related Use NT, and joint-substrate-related Uses M, A, and (as applicable to 
joint substrates indicated) O. 

1. Additional Movement Capability:  Provide sealant with the capability to withstand 
40 percent movement in extension and 25 percent in compression for a total of 65 
percent movement in joint width existing at time of installation, when tested for 
adhesion and cohesion under maximum cyclic movement per ASTM C 719, and 
remain in compliance with other requirements of ASTM C 920 for uses indicated. 

D. Single-Component, Non-Sag, Urethane Sealant:  Type S; Grade NS; Class 25; and Uses 
NT, M, A, and (as applicable to joint substrates indicated) O. 
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2.5 MINERAL FIBER/CERAMIC WOOL NON-COMBUSTIBLE INSULATION (FIRE 
SAFING) 

A. Provide min. 4 pcf Thermafiber as manufactured by Thermafiber Co., min. 4 pcf FBX 
Safing Insulation as manufactured by Fibrex, or approved equal to suit conditions and 
to comply with fire resistance and firestop manufacturer's requirements. 

B. Material shall be classified non-combustible per ASTM E 119. 

2.6 MIXING 

A. For those products requiring mixing prior to application, comply with firestopping 
manufacturer's directions for accurate proportioning of materials, water (if required), 
type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, 
and other procedures needed to produce firestopping products of uniform quality with 
optimum performance characteristics for application indicated. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions with Installer present, for compliance with 
requirements for opening configuration, penetrating items, substrates, and other 
conditions affecting performance of firestopping.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings and joints immediately prior to installing 
firestopping to comply with recommendations of firestopping manufacturer and the 
following requirements: 

1. Remove all foreign materials from surfaces of opening and joint substrates and 
from penetrating items that could interfere with adhesion of firestopping. 

2. Clean opening and joint substrates and penetrating items to produce clean, sound 
surfaces capable of developing optimum bond with firestopping.  Remove loose 
particles remaining from cleaning operation. 

3. Remove laitance and form release agents from concrete. 

B. Priming:  Prime substrates where recommended by firestopping manufacturer using that 
manufacturer's recommended products and methods.  Confine primers to areas of bond; 
do not allow spillage and migration onto exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent firestopping from contacting adjoining 
surfaces that will remain exposed upon completion of work and that would otherwise be 
permanently stained or damaged by such contact or by cleaning methods used to 
remove smears from firestopping materials.  Remove tape as soon as it is possible to do 
so without disturbing seal of firestopping with substrates. 
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3.3 CONDITIONS REQUIRING FIRESTOPPING 

A. Building Exterior Perimeters 

1. Where exterior facing construction is continuous past a structural floor, and a 
space (i.e. construction joint) would otherwise remain open between the inner face 
of the wall construction and the outer perimeter edge of the structural floor, 
provide firestopping to equal the fire resistance of the floor assembly. 

a. If mineral wool is part of firestop system, the mineral wool must be 
completely covered by appropriate thickness of UL or Warnock Hersey listed 
firestop sealant or spray. 

b. Refer to Article 3.6 herein for description of fire safing insulation. 
 

2. Firestopping shall be provided whether or not there are any clips, angles, plates, or 
other members bridging or interconnecting the facing and floor systems, and 
whether or not such items are continuous. 

3. Where an exterior wall passes a perimeter structural member, such as a girder, 
beam, or spandrel, and the finish on the interior wall face does not continue up to 
close with the underside of the structural floor above, thus interrupting the fire-
resistive integrity of the wall system, and a space would otherwise remain open 
between the interior face of the wall and the structural member, provide 
firestopping to continuously fill such open space. 

B. Interior Walls and Partitions 

1. Construction joints between top of fire rated walls and underside of floors above, 
shall be firestopped. 

2. Firestop system installed shall have been tested by either UL or Omega Point, 
including exposure to hose stream test and including for use with steel fluted deck 
floor assemblies. 

3. Firestop system used shall allow for deflection of floor above. 

C. Penetrations 

1. Penetrations include conduit, cable, wire, pipe, duct, or other elements which pass 
through one or both outer surfaces of a fire rated floor, wall, or partition. 

2. Except for floors on grade, where a penetration occurs through a structural floor or 
roof and a space would otherwise remain open between the surfaces of the 
penetration and the edge of the adjoining structural floor or roof, provide 
firestopping to fill such spaces in accordance with ASTM E 814. 

3. These requirements for penetrations shall apply whether or not sleeves have been 
provided, and whether or not penetrations are to be equipped with escutcheons or 
other trim.  If penetrations are sleeved, firestop annular space, if any, between 
sleeve and wall of opening. 

D. Provide firestopping to fill miscellaneous voids and openings in fire rated construction 
in a manner essentially the same as specified herein before. 
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3.4 INSTALLING THROUGH PENETRATION FIRESTOPS 

A. General:  Comply with the through penetrations firestop manufacturer's installation 
instructions and drawings pertaining to products and applications indicated. 

B. Install forming/damming materials and other accessories of types required to support 
fill materials during their application and in the position needed to produce the cross 
sectional shapes and depths required to achieve fire ratings of designated through-
penetration firestop systems.  After installing fill materials, remove combustible 
forming materials and other accessories not indicated as permanent components of 
firestop systems. 

C. Install fill materials for through penetration firestop systems by proven techniques to 
produce the following results: 

1. Completely fill voids and cavities formed by openings, forming materials, 
accessories, and penetrating items. 

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 

3. For fill materials that will remain exposed after completing work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.5 INSTALLING FIRE RESISTIVE JOINT SEALANTS 

A. General:  Comply with ASTM C 1193, and with the sealant manufacturer's installation 
instructions and drawings pertaining to products and applications indicated. 

B. Install joint fillers to provide support of sealants during application and at position 
required to produce the cross sectional shapes and depths of installed sealants relative to 
joint widths that allow optimum sealant movement capability and develop fire 
resistance rating required. 

C. Install sealants by proven techniques that result in sealants directly contacting and fully 
wetting joint substrates, completely filling recesses provided for each joint 
configuration, and providing uniform, cross sectional shapes and depths relative to joint 
width that optimum sealant movement capability.  Install sealants at the same time joint 
fillers are installed. 

D. Tool no sag sealants immediately after sealant application and prior to the time skinning 
or curing begins.  Form smooth, uniform beads of configuration indicated or required to 
produce fire resistance rating, as well as to eliminate air pockets, and to ensure contact 
and adhesion of sealants with sides of joint.  Remove excess sealant from surfaces 
adjacent to joint.  Do not use tooling agents that discolor sealants or adjacent surfaces or 
are not approved by sealant manufacturer. 

3.6 INSTALLING FIRESAFING INSULATION 

A. Install fire safing insulation utilizing welded or screw applied galvanized steel impaling 
pins and retaining clips; space clips or pins 24" o.c. maximum. 

B. Completely fill voids in areas where safing insulation is required.  At spandrel 
conditions/floor edges, depth of insulation top to bottom shall be at least four (4) inches. 
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C. Cover top of all safing insulation with firestop sealant or spray. 

3.7 FIELD QUALITY CONTROL 

A. Inspecting agency employed and paid by the Owner will examine completed 
firestopping to determine, in general, if it is being installed in compliance with 
requirements. 

B. Inspecting agency will report observations promptly and in writing to Contractor, 
Owner and Architect. 

C. Do not proceed to enclose firestopping with other construction until reports of 
examinations are issued. 

D. Where deficiencies are found, Contractor must repair or replace firestopping so that it 
complies with requirements. 

3.8 CLEANING 

A. Clean off excess fill materials and sealants adjacent to openings and joints as work 
progresses by methods and with cleaning materials approved by manufacturers of 
firestopping products and of products in which opening and joints occur. 

B. Protect firestopping during and after curing period from contact with contaminating 
substances or from damage resulting from construction operations or other causes so 
that they are without deterioration or damage at time of Substantial Completion.  If, 
despite such protection, damage or deterioration occurs, cut out and remove damaged or 
deteriorated firestopping immediately and install new materials to product firestopping 
complying with specified requirements. 

END OF SECTION 



 
 

Belmar Pavilions 079200-1 Joint Sealers 
 
 

SECTION 079200 

JOINT SEALERS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment and services 
necessary to complete the joint sealers work as shown on the drawings and/or specified 
herein, including but not necessarily limited to the following: 

1. Flashing reglets and retainers. 

2. Coping joints. 

3. Exterior wall joints not specified to be sealed in other Sections of work. 

4. Interior wall joints not specified to be sealed in other Sections of work, including 
caulking to fill between architectural woodwork and any wall, floor and/or ceiling 
imperfections. 

5. Control and expansion joints in walls. 

6. Joints at wall penetrations. 

7. Joints between items of equipment and other construction. 

8. All other joints required to be sealed to provide a positive barrier against 
penetration of air and moisture. 

1.3 RELATED SECTIONS 

A. Roofing - Division 7. 

B. Firestop sealants – Section 078413. 

C. Sealant at metal to metal components of curtain wall - Section 084412. 

D. Glazing sealants - Section 088000. 

E. Sealant within drywall construction - Section 092900. 

F. Sealant at tile work - Section 093000. 
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1.4 QUALITY ASSURANCE 

A. Qualification of Installers:  Use only personnel who are thoroughly familiar, skilled and 
specially trained in the techniques of sealant work, and who are completely familiar 
with the published recommendations of the sealant manufacturer. 

B. Pre-Construction Field Adhesion Testing:  Before installing elastomeric sealants, field 
test their adhesion to project joint substrates according to the method in ASTM C 794 
and C 1521 that is appropriate for the types of Project joints. 

C. Perform testing per ASTM C 1248 on interior and exterior sealants to determine if 
sealants or primers will stain adjacent surfaces.  No sealant work shall start until results 
of these tests have been submitted to the Architect and he has given his written approval 
to proceed with the work. 

1.5 SUBMITTALS 

A. Shop Drawings:  Submit shop drawings showing all joint conditions, indicating relation 
of adjacent materials, all sealant materials (sealant, bond breakers, backing, primers, 
etc.), and method of installation. 

1. Submit joint sizing calculations certifying that movement capability of sealant is 
not being exceeded. 

B. Samples:  Submit the following: 

1. Color samples of sealants, submit physical samples (not color chart). 

2. Sealant bond breaker and joint backing. 

C. Product Data:  Submit manufacturer's technical information and installation instructions 
for: 

1. Sealant materials, indicating that material meets standards specified herein. 

2. Backing rods. 

D. Submit manufacturer's certification as required by Article 1.6 herein. 

E. Submit results of testing required in Article 1.4 herein. 

1.6 MANUFACTURER'S RESPONSIBILITY AND CERTIFICATION 

A. Contractor shall require sealant manufacturer to review the Project joint conditions and 
details for this Section of the work.  Contractor shall submit to the Architect written 
certification from the sealant manufacturer that joints are of the proper size and design, 
that the materials supplied are compatible with adjacent materials and backing, that the 
materials will properly perform to provide permanent watertight, airtight or vaportight 
seals (as applicable), and that materials supplied meet specified performance 
requirements. 
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1.7 ENVIRONMENTAL CONDITIONS 

A. Temperature:  Install all work of this Section when air temperature is above forty (40) 
degrees F. and below eighty (80) degrees F., unless manufacturer submits written 
instructions permitting sealant use outside of this temperature range. 

B. Moisture:  Do not apply work of this Section on surfaces which are wet, damp, or have 
frost. 

1.8 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section, before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 

C. Storage 

1. Store sealant materials and equipment under conditions recommended by their 
manufacturer. 

2. Do not use materials stored for a period of time exceeding the maximum 
recommended shelf life of the material. 

3. Material shall be stored in unopened containers with manufacturers’ name, batch 
number and date when shelf life expires. 

1.9 GUARANTEE 

A. Provide a written, notarized guarantee from the manufacturer stating that the applied 
sealants shall show no material failure for a period of ten (10) years. 

B. Contractor to provide a written, notarized, guarantee stating that the applied sealants 
shall show no failure due to improper installation for a period of five (5) years. 

C. Guarantee shall be in a form acceptable to the Owner and executed by an authorized 
individual. 

D. Include in guarantee provision, agreement to repair and/or replace, at Contractor's 
expense, sealant defects which develop during guarantee period, because of faulty labor 
and/or materials. 

PART 2 PRODUCTS 

2.1 SEALANT MATERIALS 

A. Exterior Wall Sealant:  Provide one (1) part non-sag sealant equal to No. 790 or 795 
made by Dow Corning,  "Silpruf SCS 2000" or "LM SCS 2700" made by G.E. or 
"Spectrem 1" or "Spectrem 3" made by Tremco or "Sonolastic 150" by Sonneborn 
conforming to the minimum standards of ASTM C 920, Type S, Grade NS, Class 50. 
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B. Interior Sealant:  Provide a one (1) part acrylic based sealant conforming to ASTM C 
834, equal to "AC-20+ Silicone" made by Pecora or equal made by Tremco. 

C. Colors:  Colors selected from manufacturer's standard selection. 

2.2 MISCELLANEOUS MATERIALS 

A. Back-Up Materials:  Provide back-up materials and preformed joint fillers,  
non-staining, non-absorbent, compatible with sealant and primer, and of a resilient 
nature, equal to "HBR" made by Nomaco Inc. or approved equal, twenty-five (25) 
percent wider than joint width.  Materials impregnated with oil, bitumen or similar 
materials shall not be used.  Provide back-up materials only as recommended by sealant 
manufacturer in writing. 

B. Provide bond breakers, where required, of polyethylene tape as recommended by 
manufacturer of sealant. 

C. Provide primers recommended by the sealant manufacturer for each material to receive 
sealant.  Note that each exterior joint must be primed prior to sealing. 

D. Provide solvent, cleaning agents and other accessory materials as recommended by the 
sealant manufacturer. 

E. Materials shall be delivered to the job in sealed containers with manufacturer's original 
labels attached.  Materials shall be used per manufacturer's printed instructions. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where joint sealers are to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with instructions and recommendations of the 
manufacturer and in accordance with ASTM C 1193 for use of joint sealants as 
applicable to materials, applications and conditions required by this Project where more 
stringent installation requirements are specified herein, such requirements shall apply. 

B. Sample Section of Sealant 

1. During sealant installation work in exterior wall, the manufacturer of sealant shall 
send his representative to the site, under whose supervision a section of the wall 
(used as "control section") shall be completed for purposes of determining 
performance characteristics of sealant in joints.  Architect shall be informed of 
time and place of such installation of control section. 
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2. Control section shall be installed according to specification given herein and shall 
not be considered as acceptable until written acceptance is provided by the 
Architect. 

3. Accepted control section shall be standard to which all other sealant work must 
conform. 

C. Supervision:  The Contractor shall submit to the Architect written certification from the 
sealant manufacturer that the applicators have been instructed in the proper application 
of their materials.  The Contractor shall use only skilled and experienced workmen for 
installation of sealant. 

D. Apply sealant under pressure with a hand or power actuated gun or other appropriate 
means.  Gun shall have nozzle of proper size and provide sufficient pressure to 
completely fill joints as detailed.  Neatly point or tool joint to provide the contour as 
indicated on the drawings. 

E. Preparation and Application 

1. Thoroughly clean all joints, removing all foreign matter such as dust, oil, grease, 
water, surface dirt and frost.  Sealant must be applied to the base surface.  
Previously applied film must be entirely removed. 

2. Stone, masonry and concrete surfaces to receive sealant shall be cleaned where 
necessary by grinding, water blast cleaning, mechanical abrading, or combination 
of these methods as required to provide a clean, sound base surface for sealant 
adhesion. 

a. Do not use any acid or other material which might stain surfaces. 
b. Remove laitance by grinding or mechanical abrading. 
c. Remove loose particles present or resulting from grinding, abrading, or blast 

cleaning by blowing out joints with compressed air, oil and water free, or 
vacuuming joints prior to application of primer or sealant. 

 
3. Clean non-porous surfaces such as metal and glass chemically.  Remove protective 

coatings on metallic surfaces by solvent that leaves no residue and is compatible 
with sealant.  Use solvent and wipe dry with clean, dry lint free paper towels.  Do 
not allow solvent to air dry without wiping.  Clean joint areas protected with 
masking tape or strippable films as above after removal of tape film. 

4. Do not seal joints until they are in compliance with drawings, or meet with the 
control section standard. 

5. Joint Size and Sealant Size:  Joints to receive sealant shall be at least 1/4" wide.  In 
joint 1/4" to 3/8" wide, sealant shall be 1/4" deep.  In joints wider than 3/8" and up 
to 1" wide, sealant depth shall be one half the joint width.  For joints wider than 1", 
sealant depth shall be as recommended by the sealant manufacturer.  Depth of joint 
is defined as distance from outside face of joint to closest point of the filler. 

6. Primer:  Thoroughly clean joints and apply primer to all surfaces that will receive 
sealant.  Apply primer on clean, dry surfaces, and prior to installation of joint 
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backing.  Completely wet both inner faces of the joint with primer.  Mask adjacent 
surfaces of joint with non-staining masking tape prior to priming.  Apply primer 
with clean brush and only when temperature is above 45 deg. F. 

7. Joint Backing:  In joints where depth of joint exceeds required depth of sealant, 
install joint backing (after primer is dry) in joints to provide backing and proper 
joint shape for sealant.  Proper shape for sealant is a very slight "hourglass" shape, 
with back and front face having slight concave curvature.  Use special blunt T-
shaped tool or roller to install joint backing to the proper and uniform depth 
required for the sealant.  Joint backing shall be installed with approximately 
twenty-five (25) percent compressions.  Do not stretch, twist, braid, puncture, or 
tear joint backing.  Butt joint backing at intersections. 

8. Bond Breaker:  Install bond breaker smoothly over joint backing so that sealant 
adheres only to the sides of the joint and not backing. 

9. Sealant Application:  Apply sealant in accordance with the manufacturer's 
application manual and manufacturer's instructions, using hand guns or pressure 
equipment, on clean, dry, properly prepared substrates, completely filling joints to 
eliminate air pockets and voids.  Mask adjacent surfaces of joint with  
non-staining masking tape.  Force sealant into joint in front of the tip of the 
"caulking gun" (not pulled after it) and force sealant against sides to make uniform 
contact with sides of joint and to prevent entrapped air or pulling of sealant off of 
sides.  Fill sealant space solid with sealant. 

10. Tooling:  Tool exposed joints to form smooth and uniform beds, with slightly 
concave surface conforming to joint configuration per Figure 4A in ASTM C 
1193.  Finished joints shall be straight, uniform, smooth and neatly finished.  
Remove masking tape immediately after tooling of sealant and before sealant face 
starts to "skin" over.  Neatly remove any excess sealant from adjacent surfaces of 
joint, leaving the work in a neat, clean condition. 

11. Replace sealant which is damaged during construction process. 

END OF SECTION 
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SECTION 081113 

STEEL DOORS AND FRAMES 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the steel doors and frames work as shown on the drawings and/or specified 
herein, including, but not limited to, the following: 

1. Hollow metal doors and frames for fire rated and unrated door openings. 

2. Preparation of metal doors and frames to receive finish hardware, including 
reinforcements, drilling and tapping necessary. 

3. Furnishing anchors for building into masonry and drywall. 

4. Factory prime painting of work of this Section. 

1.3 RELATED SECTIONS 

A. Unit Masonry - Section 042000. 

B. Installation of doors and frames - Section 062000. 

C. Wood Doors - Section 081416. 

D. Finish hardware - Section 087100. 

E. Gypsum drywall – Section 092900. 

F. Painting - Section 099000. 

1.4  SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, core descriptions, 
label compliance, compliance with standards referenced herein, sound and  
fire-resistance ratings, and finishes for each type of door and frame specified. 

B. Shop Drawings:  Show fabrication and installation of doors and frames.  Include details 
of each frame type, elevations of door design types, conditions at openings, details of 
construction, reinforcement for surface applied hardware, dimensions of profiles and 
hardware preparation, location and installation requirements of door and frame 



 
 

Belmar Pavilions 081113-2 Steel Doors and Frames 
 
 

hardware and reinforcements, and details of joints and connections.  Show anchorage 
and accessories. 

C. Door Schedule:  Submit schedule of doors and frames using same reference numbers 
for details and openings as those on Drawings. 

1. Coordinate glazing frames and stops with glass and glazing requirements. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing custom steel doors 
and frames similar to those indicated for this Project and with a record of successful in-
service performance, as well as sufficient production capacity to produce required units. 

B. Testing Agency Qualifications:  An independent agency qualified according to ASTM 
E 329 for testing indicated, as documented according to ASTM E 548. 

C. Source Limitations:  Obtain custom steel doors and frames through one source from a 
single manufacturer. 

D. Fire-Rated Door and Frame Assemblies:  Assemblies complying with NFPA 80 that are 
listed and labeled by a testing and inspecting agency acceptable to authorities having 
jurisdiction, for fire-protection ratings indicated. 

1. Test Pressure:  Test according to NFPA 252 or UL 10C.  After 5 minutes into the 
test, the neutral pressure level in furnace shall be established at 40" or less above 
the sill. 

2. Oversize Fire-Rated Door Assemblies:  For units exceeding sizes of tested 
assemblies, provide certification by a testing agency acceptable to authorities 
having jurisdiction that doors comply with standard construction requirements for 
tested and labeled fire-protection-rated door assemblies except for size. 

3. Temperature-Rise Rating:  At exit enclosures, provide doors that have a 
temperature-rise rating as required by prevailing Building Code in 30 minutes of 
fire exposure. 

E. Fire-Rated, Borrowed-Light Frame Assemblies:  Assemblies complying with NFPA 80 
that are listed and labeled, by a testing and inspecting agency acceptable to authorities 
having jurisdiction, for fire-protection ratings indicated, based on testing according to 
NFPA 257 or UL 9.  Label each individual glazed lite. 

F. Smoke-Control Door Assemblies:  Comply with NFPA 105 or UL 1784. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver doors and frames palleted, wrapped, or crated to provide protection during 
transit and Project site storage.  Do not use nonvented plastic. 

B. Inspect doors and frames, on delivery, for damage.  Minor damage may be repaired 
provided refinished items match new work and are approved by Architect; otherwise, 
remove and replace damaged items as directed. 
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C. Store doors and frames under cover at building site.  Conform to the requirements of 
ANSI A 250-11-2001 for site storage unless more stringent requirements are noted 
herein.  Place units on minimum 4-inch high wood blocking.  Avoid using nonvented 
plastic or canvas shelters that could create a humidity chamber.  If wrappers on doors 
become wet, remove cartons immediately.  Provide minimum 1/4-inch spaces between 
stacked doors to permit air circulation. 

PART 2 PRODUCTS 

2.1 FABRICATION - GENERAL 

A. Fabricate hollow metal units to be rigid, neat in appearance and free from defects, warp 
or buckle.  Accurately form metal to required sizes and profiles.  Weld exposed joints 
continuously, grind, dress, and make smooth, flush and invisible.  Metallic filler to 
conceal manufacturing defects is not acceptable. 

B. Unless otherwise indicated, provide countersunk flat Phillips or Jackson heads for 
exposed screws and bolts. 

C. Prepare hollow metal units to receive finish hardware, including cutouts, reinforcing, 
drilling and tapping in accordance with Finish Hardware Schedule and templates 
provided by hardware suppliers.  Comply with applicable requirements of ANSI A115 
"Specifications for Door and Frame Preparation for Hardware." 

D. Locate finish hardware as shown on final shop drawings in accordance with locations 
noted herein. 

2.2 MANUFACTURERS 

A. Provide products manufactured by Steelcraft, Curries, Ceco Door Products, or approved 
equal meeting these specifications. 

2.3 FRAMES 

A. Materials 

1. Frames shall be made of commercial grade cold-rolled steel conforming to ASTM 
A 1008/A, Type B not less than 14 ga., and shall have a hot dipped galvannealed 
coating conforming to ASTM A 924 and A 653 with A-60 coating.  The zinc-alloy 
coating shall be a dull matte surface treated for paint adhesion. 

B. Design and Construction 

1. All frames shall be welded units with integral trim, of the sizes and shapes shown 
on approved shop drawings.  Knocked down frames are not permitted. 

2. All finished work shall be strong and rigid, neat in appearance, square, true and 
free of defects, warp or buckle.  Molded members shall be clean cut, straight and 
of uniform profile throughout their lengths. 
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3. Jamb depths, trim, profile and backbends shall be as shown on drawings. 

a. Frames at drywall partitions shall be formed with double return backbends to 
prevent cutting into drywall surface. 

 
4. Welded frames shall have corners mitered and reinforced and faces of welded 

frames shall be continuously back welded full depth and width of frame 
conforming to NAAMM Standard HMMA-820; face joints shall be hairline.   

5. Minimum depth of stops shall be 5/8". Frames for multiple or special openings 
shall have mullion and/or rail members which are closed tubular shapes having no 
visible seams or joints.  All joints between faces of abutting members shall be 
securely welded and finished smooth. 

a. Mullions shall have 16 ga. internal steel stiffeners welded not less than 4” 
o.c. 

 
6.  Hardware Reinforcements 

a. Frames shall be mortised, reinforced, drilled and tapped at the factory for 
fully-templated mortised hardware only, in accordance with approved 
hardware schedule and templates provided by the hardware supplier.  Where 
surface-mounted hardware is to be applied, frames shall have reinforcing 
plates. 

 
b. Minimum thickness of hardware reinforcing plates shall be as follows: 

1). Hinge and pivot reinforcements - seven (7) ga., 1-1/4" x 10" 
minimum size. 

2). Strike reinforcements - twelve (12) gauge 
3). Flush bolt reinforcements - twelve (12) gauge 
4). Closer reinforcements - twelve (12) gauge 
5). Reinforcements for surface mounted hardware - twelve (12) gauge. 

 
7. Floor Anchors 

a. Provide adjustable floor anchors, providing not less than two (2) inch height 
adjustment. 

b. Minimum thickness of floor anchors shall be fourteen (14) gauge. 
 

8. Jamb Anchors 

a. Frames for installation in masonry walls shall be provided with adjustable 
jamb anchors of the wire type.  Anchors shall be not less than 0.156" 
diameter steel wire.  The number of anchors provided on each jamb shall be 
as follows: 
1). Frames up to 7'-6" height - three (3) anchors. 
2). Frames 7'-6" to 8'-0" height - four (4) anchors. 
3). Frames over 8'-0" height - one (1) anchor for each 2'-0" or fraction 

thereof in height. 
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b. Frames for installation in stud partitions shall be provided with steel anchors 
of suitable design, not less than eighteen (18) gauge thickness, securely 
welded inside each jamb as follows: 
1). Frames up to 7'-6" height - four (4) anchors. 
2). Frames 7'-6" to 8'-0" height - five (5) anchors. 
3). Frames over 8'-0" height - five (5) anchors plus one additional for 

each 2'-0" or fraction thereof over 8'-0". 
c. Frames to be anchored to previously placed concrete or masonry shall be 

provided with minimum 3/8" concealed bolts set into expansion shields or 
inserts at six (6) inches from top and bottom and twenty-four (24) inches o.c.  
Reinforce frames at anchor locations with sixteen (16) gauge sheet steel 
stiffeners welded to frame at each anchor. 

 
9. Anchors in frames and in masonry walls shall be hot dip galvanized per ASTM A 

153. 

10. Frames for installation in masonry wall openings more than 4'-0" in width shall 
have an angle or channel stiffener factory welded into the head.  Such stiffeners 
shall be not less than twelve (12) gauge steel and not longer than the opening 
width, and shall not be used as lintels or load bearing members. 

11. Dust cover boxes (or mortar guards) of not thinner than twenty-six (26) gauge steel 
shall be provided at all hardware mortises on frames to be set in masonry or plaster 
partitions. 

12. Ceiling Struts:  Minimum 3/8" thick x 2" wide steel. 

13. All frames shall be provided with a steel spreader temporarily attached to the feet 
of both jambs to serve as a brace during shipping and handling. 

14. Except on weatherstripped frames, drill stops to receive three (3) silencers on 
strike jambs of single door frames and two (2) silencers on heads of double-door 
frames. 

C. Finish:  After fabrication, all tool marks and surface imperfections shall be removed, 
and exposed faces of all welded joints shall be dressed smooth.  Frames shall then be 
chemically treated to insure maximum paint adhesion and shall be coated on all 
surfaces with one coat of rust-inhibitive baked-on alkyd primer standard with the 
manufacturer which is fully cured before shipment to a dry film thickness of 2.0 mils. 

1. Frames set in masonry walls shall be grouted in as described in Section  
042000 – Unit Masonry.  These frames shall have surfaces in contact with grout 
shop coated with epoxy coating equal to Series 27 FC Typoxy made by Tnemec or 
approved equal spray applied at 4 to 6 mils, passing NFPA 101, Class A for smoke 
and flame spread, tested per ASTM E 84. 

2.4 HOLLOW METAL DOORS 

A. Materials:  Doors shall be made of commercial quality, level, cold rolled steel 
conforming to ASTM A 1008/A, Commercial Steel, Type B and free of scale, pitting or 
other surface defects.  Face sheets shall be not less than sixteen (16) gauge and shall 
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have a hot dipped galvannealed coating conforming to ASTM A 924 and A 653, A-60 
coating.  The zinc alloy coating shall be a dull matte surface treated for paint adhesion. 

B. Design and Construction 

1. All doors shall be of the types and sizes shown on the approved shop drawings, 
and shall be fully welded seamless construction with no visible seams or joints on 
their faces or vertical edges.  Minimum door thickness shall be 1-3/4". 

2. All doors shall be strong, rigid and neat in appearance, free from warpage or 
buckles.  Corner bends shall be true and straight and of minimum radius for the 
gauge of metal used. 

3. Face sheets shall be stiffened by continuous vertical formed steel sections spanning 
the full thickness of the interior space between door faces.  These stiffeners shall 
be not less than twenty two (22) gauge spaced not more than six (6) inches apart 
and securely attached to face sheets by spot welds not more than five (5) inches 
o.c.  Spaces between stiffeners shall be sound deadened and thermal insulated the 
full height of the door with an inorganic non-combustible batt type material. 

4. Door faces shall be joined at their vertical edges by a continuous weld extending 
the full height of the door.  All such welds shall be ground, filled and dressed 
smooth to make them invisible and provide a smooth flush surface. 

5. Top and bottom edges of all doors shall be closed with a continuous recessed steel 
channel not less than fourteen (14) gauge, extending the full width of the door and 
spot welded to both faces.   

6. Edge profiles shall be provided on both vertical edges of doors as follows: 

a. Single-acting swing doors - beveled 1/8" in two (2) inches. 
b. Double acting swing doors - rounded on 2-1/8" radius. 
c. No square edge doors permitted. 

 
7. Hardware Reinforcements 

a. Doors shall be mortised, reinforced, drilled and tapped at the factory for fully 
templated hardware only in accord with the approved hardware schedule and 
templates provided by the hardware supplier.  Where surface-mounted 
hardware (or hardware, the interrelation of which is to be adjusted upon 
installation - such as top and bottom pivots, floor closers, etc.) is to be 
applied, doors shall have reinforcing plates. 

b. Minimum gauges for hardware reinforcing plates shall be as follows: 
1). Hinge and pivot reinforcement - seven (7) gauge. 
2). Reinforcement for lock face, flush bolts, concealed holders, 

concealed or surface mounted closers - twelve (12) gauge. 
3). Reinforcements for all other surface mounted hardware - sixteen (16) 

gauge. 
 

C. Finish:  After fabrication, all tool marks and surface imperfections shall be dressed, 
filled and sanded as required to make all faces and vertical edges smooth, level and free 
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of all irregularities.  Doors shall then be chemically treated to insure maximum paint 
adhesion and shall be coated, on all exposed surfaces, with manufacturer's standard 
rust-inhibitive alkyd primer as specified for frames which shall be fully cured before 
shipment. 

D. Flatness:  Doors shall maintain a flatness tolerance of 1/16" maximum, in any direction, 
including in a diagonal direction. 

2.5 LABELED DOORS AND FRAMES 

A. Labeled doors and frames shall be provided for those openings requiring fire protection 
ratings as scheduled on drawings.  Such doors and frames shall be labeled by 
Underwriters' Laboratories or other nationally recognized agency having a factory 
inspection service. 

B. If any door or frame specified by the Architect to be fire-rated cannot qualify for 
appropriate labeling because of its design, size, hardware or any other reason, the 
Architect shall be so advised before fabricating work on that item is started. 

2.6 HARDWARE LOCATIONS 

A. The location of hardware on doors and frames shall be as noted in “Recommended 
Locations for Architectural Hardware for Standard Steel Doors and Frames” of the 
Door Hardware Institute unless otherwise required by prevailing Handicap Codes. 

2.7 CLEARANCES 

A. Fabricate doors and frames to meet edge clearances as follows: 

1. Jambs and Head:  1/8" plus or minus 1/16". 

2. Meeting Edges, Pairs of Doors:  1/8" Plus or minus 1/16". 

3. Bottom:  3/4", if no threshold. 

4. Bottom:  3/8", at threshold. 

B. Fire rated doors shall have clearances as required by NFPA 80. 

2.8  MANUFACTURING TOLERANCES 

A. Manufacturing tolerance shall be maintained within the limits given in HMMA 841 of 
ANSI/NAAMM, current edition. 

2.9 PREPARATION FOR FINISH HARDWARE 

A. Prepare door and frames to receive hardware: 

1. Hardware supplier shall furnish hollow metal manufacturer approved hardware 
schedule, hardware templates, and samples of physical hardware where necessary 
to insure correct fitting and installation. 

2. Preparation includes sinkages and cut-outs for mortise and concealed hardware. 
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B. Provide reinforcements for both concealed and surface applied hardware: 

1. Drill and tap mortise reinforcements at factory, using templates. 

2. Install reinforcements with concealed connections designed to develop full 
strength of reinforcements. 

2.10 REJECTION 

A. Hollow metal frames or doors which are defective, have hardware cutouts of improper 
size or location, or which prevent proper installation of doors, hardware or work of 
other trades, shall be removed and replaced with new at no cost. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where steel doors and frames are to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Refer to Section 062000 for installation procedures for all work of this Section. 

END OF SECTION 
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SECTION 081416 

WOOD DOORS 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the wood doors as shown on the drawings and/or specified herein, including 
but not limited to, the following: 

1. Solid core flush wood doors. 

2. Fire rated flush wood doors. 

1.3 RELATED SECTIONS 

A. Installation of wood doors - Section 062000. 

B. Hollow metal frames - Section 081113. 

C. Finish hardware - Section 087100. 

D. Glass and glazing – Section 088000. 

1.4 SUBMITTALS 

A. Product Data:  Submit door manufacturer’s product data, specifications and installation 
instructions for each type of wood door. 

1. Include details of core and edge construction and trim for openings. 

2. Include factory finish specifications. 

3. Include certifications to show compliance with specifications. 

4. Include certification to show compliance with AWI and WDMA requirements 
specified herein. 

B. Shop Drawings:  Submit shop drawings indicating location and size of each door, 
elevation of each kind of door, details of construction, location and extent of hardware 
blocking, fire ratings, requirements for finishing and other pertinent data. 

1. Include requirements for veneer matching. 
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C. Submit the following 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 
inches for each material and finish.  For each wood species and transparent finish, 
provide set of three samples showing typical range of color and grain to be 
expected in the finished work. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain flush wood doors through one source from a single 
manufacturer. 

B. Quality Standard:  Comply with AWI's "Architectural Woodwork Quality Standards 
Illustrated"; latest edition "Premium" grade and WDMA “Extra Heavy Duty” 
Performance Level. 

1. Only manufacturers that are certified and listed by AWI to be QCP qualified are 
acceptable for this project. 

2. Provide letter of licensing for Project indicating that doors comply with 
requirements of grade specified. 

C. Fire Rated Wood Doors:  Doors complying with Category A, Positive Pressure or 
Neutral Pressure testing standards per UBC 7-2-1997 and UL 10-C (UBC 7-2-1994 and 
UL 10B) that are listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for fire ratings indicated on Door Schedule, based on 
testing according to NFPA 252. 

1. Conform to prevailing Code requirements to determine which pressure standard 
(Positive or Neutral) is required. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written 
instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on top and bottom rail with opening number used on Shop Drawings. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install doors until building is enclosed, 
wet work is complete, and HVAC system is operating and will maintain temperature 
and relative humidity at occupancy levels during the remainder of the construction 
period. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form, signed by manufacturer, Installer, and 
Contractor, in which manufacturer agrees to repair or replace doors that are defective in 
materials or workmanship, have warped (bow, cup, or twist) in excess of permitted 
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standard noted in Article 2.5 herein, or show telegraphing of core construction in face 
veneers. 

1. Warranty shall also include installation and finishing that may be required due to 
repair or replacement of defective doors. 

2. Warranty shall be in effect during the following period of time from date of 
Substantial Completion: 

a. Solid Core Flush Wood Doors:  Life of installation. 

PART 2  PRODUCTS 

2.1 SOLID CORE FLUSH WOOD DOORS 

A. Provide AWI PC-5 Premium Grade hot pressed 5-ply solid core particleboard doors, 1-
3/4" thick, conforming to standards specified herein.  Subject to meeting standards 
specified herein, the following manufacturers are acceptable: Marshfield Door Systems, 
Inc., Algoma Hardwoods Inc., or Eggers Hardwood Products Corp. 

1. Core shall consist of a formed flat panel consisting of wood particles bonded 
together with synthetic resins or other added binder, with an average density of 30 
to 32 lbs. per cubic foot.  The material shall meet or exceed the requirements of 
ANSI A208.1, Grade 1-LD-2 covering mat formed particleboard with face screw 
holding of 124 lbs., modulus of rupture of minimum 700 psi and modulus of 
elasticity of not less than 148,000 psi. 

2. Core shall be capable of satisfying this WDMA TM-7 cycle slam test for 1 million 
slams for surface mounted hardware.  Where the manufacturer's core does not meet 
this criteria, stiles and rails must measure a minimum of 5-1/2" and must be 
fabricated of hardwood. 

a. Surface mounted hardware must be installed with minimum 1-1/4" screw 
penetrations using threaded to the head screws; coordinate with Section 
087100. 

 
B. Cross Bands:  Shall be 1/16" thick hardwood extending full width of door and laid with 

grain at right angles to face veneers.  Cross bands and faces shall be laminated to the 
core with Type I MF or PVA glue. 

C. Stiles, Rails:  Stile and rail shall be a minimum of 1-3/8" solid hardwood or structural 
composite lumber (after trimming) laminated to the core.  Stiles and rails must be 
securely glued to the core with no voids allowed.  Stiles and rails must be capable of 
screw holding of 550 lbs. per WDMA TM-10. 

D. Vertical door edge must be capable of screw holding of 550 lbs. per WDMA TM-10; 
horizontal door edge must be capable of screw holding of 400 lbs. per WDMA TM-10. 

E. Doors with transparent finish to have center balanced, slip matched, quarter sliced, 
Select White Oak veneer.  Veneer to conform to AWI, "AA" grade veneer with 3" wide 
leaf.  Minimum veneer thickness shall be not less than 1/50" after sanding. 
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1. Veneers shall be continuous or end matched at transoms. 

F. Doors shall have hinge loading capacity of 500 lbs. per WDMA TM-8. 

G. Where glass lites are noted, factory cut openings.  Trim openings with solid hardwood 
moldings of same type of wood as face veneer.  Lite openings in 20 minute rated doors 
shall have manufacturer's 20 minute approved hardwood system. 

H. Doors to be field painted shall have MDO or hardboard face. 

2.2 FIRE RATED WOOD DOORS ("B" LABEL) 

A. Provide mineral core 1-3/4” thick solid core wood doors conforming to standards 
specified herein, manufactured by one of the manufacturers noted above.  Stile 
construction on both stiles shall conform to the following: 

1. Stile edge screw withdrawals when tested in accordance with ASTM D 1037-78 
shall exceed 650 lbs.  This applies to both stiles. 

2. Stile edge split resistance when tested in accordance with ASTM D 143-52 (78) 
Modified must exceed 950 lbs.  This applies to both stiles. 

B. Door to have face finish as specified above in Article 2.1. 

1. Where the core is free of urea formaldehyde, provide a layer of veneer over the 
substrate prior to application of finish veneer to prevent telegraphing of patterns 
from the adhesive. 

C. Blocking:  For surface mounted hardware only, provide composite blocking designed to 
maintain fire resistance of door but with improved screw-holding capability of same 
thickness as core and with minimum dimensions as follows: 

1. 5-inch top rail blocking. 

2. 5-inch bottom rail blocking. 

3. 1 – 5" x 18" lock block at cylinder or mortise locksets. 

4. 2 – 5" x 18" lock blocks at exit devices. 

D. Pairs:  Provide fire-rated pairs with fire-retardant stiles that are labeled and listed for 
kinds of applications indicated without formed-steel edges and astragals. 

2.3 SHOP FINISH 

A. Stained Transparent Finish:  Finish in the shop with clear satin catalyzed polyurethane 
with stain finish selected by Architect conforming to AWI System “Catalyzed 
Polyurethane Transparent”. 

2.4 FABRICATION 

A. Prefit and premachine wood doors at the factory. 
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B. Comply with the tolerance requirements specified herein.  Machine doors for hardware 
requiring cutting of doors.  Comply with final hardware scheduled and door frame shop 
drawings, and with hardware templates and other essential information required to 
ensure proper fit of doors and hardware. 

C. Take accurate field measurements of hardware mortises in metal frames to verify 
dimensions and alignment before proceeding with machining in the factory. 

D. Doors shall be factory sized to door opening so that trimming and fitting are not 
required in the field. 

E. Factory fit doors to suit frame-opening sizes indicated, with the following uniform 
clearances unless otherwise indicated. 

1. Three degree bevel or bevel to suit frame sizes indicated, with 3/16" prefit in 
width, +0/-1/32" tolerances.  Prefit top of door 1/8" + 1/16"/-0" and undercut as 
required by floor condition.  Undercut shall not exceed 1/8" from bottom of door to 
top of finished floor; where threshold occurs undercut shall not exceed 1/8" from 
bottom of door to top of threshold. 

2. Comply with requirements in NFPA 80 for fire-rated doors. 

F. Factory machine doors for hardware that is not surface applied.  Locate hardware to 
comply with DHI-WDHS-3 unless otherwise noted.  Comply with final hardware 
schedules, door frame Shop Drawings, DHI A115-W series standards, and hardware 
templates. 

1. Coordinate measurements of hardware mortises in metal frames to verify 
dimensions and alignment before factory machining. 

2. Provide concealed intumescent seals at fire-rated pairs of doors meeting the 
requirements of U.L. 10 C. 

G. Openings:  Cut and trim openings through doors to comply with applicable 
requirements of referenced standards for kinds of doors required. 

2.5 SOURCE QUALITY CONTROL 

A. Once installed, maximum allowable warp, bow, cut or twist in doors shall be 1/16" as 
measured by the 1/16 inch feeler gauge and a straight-edge extending from corner to 
corner of the door face at stiles, top and bottom rails and along both diagonals. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Refer to Section 062000 for installation of wood doors. 

END OF SECTION 
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SECTION 082100 

FRP DOORS  

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the fiberglass reinforced door shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Fiberglass reinforced polyester (FRP) doors. 

1.3 RELATED SECTIONS 

A. Steel doors and frames – Section 081113. 

B. Finish hardware - Section 087100. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide door assemblies that have been designed and fabricated to comply 
with specified performance requirements, as demonstrated by testing manufacturer's 
corresponding standard systems. 

B. Air Infiltration:  For a single door 3’-0” x 7’-0”, test specimen shall be tested in 
accordance with ASTM E 283 at pressure differential of 6.24 psf.  Door shall not 
exceed 0.90 cfm per linear foot of perimeter crack. 

C. Water Resistance:  For a single door 3’-0” x 7’-0”, test specimen shall be tested in 
accordance with ASTM E 331 at pressure differential of 7.50 psf.  Door shall not have 
water leakage. 

D. Hurricane Test Standards, Single Door with Single-Point Latching: 

1. Uniform Static Load, ASTM E 330:  Plus or minus 75 pounds per square foot. 

2. Forced Entry Test, 300 Pound Load Applied, SFBC 3603.2 (b)(5):  Passed. 

3. Cyclic Load Test, SFBC PA 203: Plus or minus 53 pounds per square foot. 

4. Large Missile Impact Test, SFBC PA 201:  Passed. 

E. Swinging Door Cycle Test, Doors and Frames, ANSI A250.4:  Minimum of 12,000,000 
cycles. 

F. Swinging Security Door Assembly, Doors and Frames, ASTM F 476:  Grade 40. 
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G. Salt Spray, Exterior Doors and Frames, ASTM B 117:  Minimum of 500 hours. 

H. Sound Transmission, Exterior Doors, STC, ASTM E 90:  Minimum of 25. 

I. Thermal Transmission, Exterior Doors, U-Value, AAMA 1503.1:  Maximum of 0.09 
BTU/hr x sf x degrees F. 

J. Surface Burning Characteristics, FRP Doors and Panels, ASTM E 84: 

1. Flame Spread:  Maximum of 200, Class C. 

2. Smoke Developed:  Maximum of 450, Class C. 

K. Surface Burning Characteristics, Class A Option On Interior Faces of FRP Exterior 
Panels and Both Faces of FRP Interior Panels, ASTM E 84: 

1. Flame Spread:  Maximum of 25. 

2. Smoke Developed:  Maximum of 450. 

L. Impact Strength, FRP Doors and Panels, Nominal Value, ASTM D 256:  15.0 foot-
pounds per inch of notch. 

M. Tensile Strength, FRP Doors and Panels, Nominal Value, ASTM D 638:  14,000 psi. 

N. Flexural Strength, FRP Doors and Panels, Nominal Value, ASTM D 790:  21,000 psi. 

O. Water Absorption, FRP Doors and Panels, Nominal Value, ASTM D 570:  0.20 percent 
after 24 hours. 

P. Indentation Hardness, FRP Doors and Panels, Nominal Value, ASTM D 2583:  55. 

Q. Abrasion Resistance, Face Sheet, Taber Abrasion Test, 25 Cycles at 1,000 Gram 
Weight with CS-17 Wheel:  Maximum of 0.029 average weight loss percentage. 

R. Stain Resistance, ASTM D 1308:  Face sheet unaffected after exposure to red cabbage, 
tea, and tomato acid.  Stain removed easily with mild abrasive or FRP cleaner when 
exposed to Sharpie ink pen and white spray paint. 

S. Chemical Resistance:  ASTM D 543.  Excellent rating. 

1. Acetic acid, 5 percent solution. 

2. Chlorine bleach, 10 percent solution. 

3. Sodium hypochlorite, 4 to 6 percent solution. 

4. Citric acid, 10 percent solution. 

5. Sodium carbonate, 20 percent solution. 

6. Turpentine. 

T. Compressive Strength, Foam Core, Nominal Value, ASTM D 1621:  84.2 psi. 

U. Compressive Modulus, Foam Core, Nominal Value, ASTM D 1621:  448 psi. 
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V. Tensile Adhesion, Foam Core, Nominal Value, ASTM D 1623: 48 psi. 

W. Thermal and Humid Aging, Nominal Value @ 158°F and 100% Humidity for 14 Days, 
ASTM D 2126:  -4.89 Volume Change. 

1.5 SUBMITTALS 

A. Product Data:  Submit door manufacturer’s product data, specifications and installation 
instructions for each type of door. 

B. Shop Drawings: 

1. Plans:  Indicate location of each door and frame opening assembly in project. 

2. Elevations:  Dimensioned elevation of each type door opening assembly in project; 
indicate sizes and locations of door hardware, and lites and louvers, if specified. 

3. Details:  Installation details of each type installation condition in project; indicate 
installation details of glazing, if specified. 

4. Schedule:  Indicate each door opening assembly in project; cross reference to 
plans, elevations and details. 

C. Selection Samples:  Manufacturer’s standard color chips. 

D. Verification Samples:  Two (2) samples to verify color match. 

E. Manufacturer’s Instructions:  Printed installation instructions for door opening 
assemblies. 

F. Warranty Documents:  Manufacturer’s standard warranty documents, executed by 
manufacturer’s representative, countersigned by Contractor. 

1.6 WARRANTY 

A. Manufacturer’s Warranty:  Manufacturer’s ten (10) year warranty against failure due to 
corrosion from specified environment. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Packing, Shipping, Handling and Unloading:  Package door opening assemblies in 
manufacturer’s standard containers. 

B. Store door assemblies in manufacturer’s standard containers, on end, to prevent damage 
to face corners and edges. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Products and Manufacturers:  SL-17 Flush Doors with Spec Lite 3 FPR face 
sheets manufactured by Special-Lite, Inc., or approved equal. 
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2.2 MATERIALS 

A. Fiberglass Mat:  Abuse-resistant, 0.120-inch thickness, finish color throughout.  Color 
as selected by Architect. 

B. Aluminum Members 

1. Extrusions:  ASTM B 221. 

2. Sheet and Plate:  ASTM B 209. 

3. Alloy and Temper:  As required by manufacturer for strength, corrosion resistance, 
application of required finish, and control of color. 

4. Anodized Finish:  Class I finish, 0.7 mils thick.  Color as selected by Architect. 

C. Anchors:  Manufacturer’s standard stainless steel expansion anchors for existing 
openings, and stainless steel masonry tee anchors for new construction. 

D. Fasteners:  Stainless steel. 

2.3 MANUFACTURED UNITS 

A. Non-Rated Fiberglass Reinforced Polyester (FRP) Doors: 

1. Thickness:  1-3/4. 

2. Thermal Insulating Value:  “R” factor 11. 

3. Construction: 

a. Core:  Poured-in-place polyurethane foam, min. 5 lb./cf density. 
b. Stiles and Rails:  Aluminum Alloy 6063-T5, minimum of 2-5/16-inch depth. 
c. Corners:  Mitered. 
d. Provide joinery of 3/8-inch diameter full-width tie rods through extruded 

splines top and bottom as standard tubular shaped stiles and rails reinforced 
to accept hardware as specified. 

e. Securing Internal Door Extrusions:  3/16-inch angle blocks and locking hex 
nuts for joinery. Welds, glue, or other methods are not acceptable. 

f. Furnish extruded stiles and rails with integral reglets to accept face sheets.  
Lock face sheets into place to permit flush appearance. 

g. Rail caps or other face sheet capture methods are not acceptable. 
h. Extrude top and bottom rail legs for interlocking continuous weather bar. 
i. Meeting Stiles:  Pile brush weatherseals.  Extrude meeting stile to include 

integral pocket to accept pile brush weatherseals. 
j. Bottom of Door:  Install bottom weather bar with nylon brush 

weatherstripping into extruded interlocking edge of bottom rail. 
 

4. Sizes:  Indicated on drawings. 

5. Finish:  Smooth gloss surface, minimum value 88 in accordance with ASTM D 
523. 
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2.4 FABRICATION 

A. Fiberglass Reinforced Polyester (FRP) Doors: 

1. Fabricate to size and profiles of doors and frames indicated on Drawings. 

2. Welding of doors and frames is not acceptable. 

3. Maintain continuity of line and accurate relation of panels and angles.  Secure 
attachments and support at mechanical joints with hairline fit at contacting 
members. 

2.5 DOOR FRAMING SYSTEMS 

A. Framing:  Hollow metal as specified in Section 081113, or aluminum, as indicated. 

2.6 VISION LITES 

A. Factory Glazing:  1/4-inch glass. 

B. Lites in Exterior Doors:  Allow for thermal expansion. 

C. Rectangular Lites: 

1. Size:  As indicated on the Drawings 

2. Factory glazed with screw-applied aluminum stops anodized to match perimeter 
door rails. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Openings are correctly prepared to receive doors. 

2. Openings are correct size and depth in accordance with shop drawings. 

B. Installer’s Examination: 

1. Have installer examine conditions under which construction activities of this 
section are to be performed and submit written report if conditions are 
unacceptable. 

2. Transmit two copies of installer’s report to Architect within 24 hours of receipt. 

3. Beginning construction activities of this section before unacceptable conditions 
have been corrected is prohibited. 

4. Beginning construction activities of this section indicated installer’s acceptance of 
conditions. 

C. Verify that glazing has been factory installed. 
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3.2 INSTALLATION 

A. Install door opening assemblies in accordance with shop drawings, SDI 100, and 
manufacturer’s printed installation instructions, using installation methods and 
materials specified in installation instructions. 

B. Installation of door hardware is specified in Section 08700. 

C. Install door hardware in accordance with manufacturer’s printed instructions, using 
through bolts to secure surface applied hardware. 

D. Site Tolerances:  Maintain plumb and level tolerances specified in manufacturer’s 
printed installation instructions. 

3.3 ADJUSTING 

A. Adjust doors in accordance with door manufacturer’s maintenance instructions to swing 
open and shut without binding, and to remain in place at any angle without being 
moved by gravitational influence. 

B. Adjust door hardware to operate correctly in accordance with hardware manufacturer’s 
maintenance instructions. 

3.4 CLEANING 

A. Clean surfaces of door opening assemblies and sight exposed door hardware in 
accordance with manufacturer’s maintenance instructions. 

3.5 PROTECTION OF INSTALLED PRODUCTS 

A. Protect door opening assemblies and door hardware from damage by subsequent 
construction activities until final inspection. 

END OF SECTION 
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SECTION 083113 

ACCESS DOORS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the access doors as indicated on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Frameless recessed panel access doors at drywall ceilings and walls. 

2. Framed flush panel access doors at masonry and tile walls. 

3. Provide access doors and frames for access from occupied spaces to the following, 
where indicated or required, and as directed by the trades of Divisions 23 and 26. 

a. All shutoff or balancing valves. 
b. Fire dampers, as required. 
c. Points of duct access. 
d. Pull boxes. 
e. Controls of mechanical and electrical items. 
f. Masonry shafts for pipes and conduits, as required. 
g. Pipe spaces, if required. 
h. Inlets of fans. 
i. Fusible link and splitter damper at filter bank. 
j. Automatic damper and motor. 
k. Equipment not otherwise accessible. 

 
1.3 RELATED SECTIONS 

A. Masonry - Section 042000. 

B. Drywall - Section 092900. 

C. Ceramic tile - Section 093100. 

D. Valves and connections - Division 23. 

1.4 QUALITY ASSURANCE 

A. For actual installation of the work of this Section, use only personnel who are 
thoroughly familiar with the manufacturer's recommended methods of installation and 
who are completely trained in the skills required. 
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B. Fire-Resistance Ratings:  Wherever a fire-resistance classification is shown, or for 
construction where access doors are installed, provide required access door assembly 
with panel door, frame, hinge and latch from manufacturers listed in Underwriters' 
Laboratories, Inc. "Classified Building Materials Index" for the rating shown. 

1. Provide UL label on each access panel. 

2. Provide flush, key operated cylinder lock. 

C. Size Variations:  Obtain Architect's acceptance of manufacturer's standard size units 
which may vary slightly from sizes shown or scheduled. 

1.5 SUBMITTALS 

A. Before any materials of this Section are delivered to the job site, submit complete 
manufacturer's literature to the Architect.  Submit plans and schedules showing size and 
location of each and every access door for Architect's acceptance prior to installation. 

1.6 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 

PART 2 PRODUCTS 

2.1 MATERIALS AND FABRICATION 

A. Provide access door assembly manufactured by Milcor Inc, or equal made by Nystrom 
Inc., Karp Associates, Inc. or approved equal.  Assembly shall be an integral unit 
complete with all parts and ready for installation. 

B. Fabricate units of continuous welded steel construction.  Grind welds smooth and flush 
with adjacent surfaces.  Provide attachment devices and fasteners of the type required to 
secure access panels to the types of supports shown. 

C. Frames for Masonry and Tile Wall Only (Flush Panel Units) 

1. Fabricate frame from sixteen (16) gauge steel.  Provide frame with exposed flange 
not less than one (1) inch wide around perimeter of frame for the following 
construction: 

a. Exposed masonry. 
b. Tile finish. 

 
2. For installation in masonry construction, provide frames with adjustable metal 

masonry anchors. 
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D. Frameless Units for Drywall Surfaces (Recessed Panel Units):  Provide access doors 
without exposed frames for drywall adhered to recessed panel. 

E. Panels:  Fabricate from fourteen (14) gauge steel, with concealed spring hinges set to 
open to 175 degrees.  Provide removable pin type hinges of the quantity required to 
support the access panel sizes used in the work.  Finish with manufacturer's factory 
applied baked enamel prime coat applied over phosphate protective coating on steel. 

F. Locking Devices 

1. For non-rated access doors, provide flush, screwdriver operated cam locks of 
number required to hold door in flush, smooth plane when closed. 

2. For fire rated doors, provide locks as described in paragraph 1.04, B. herein. 

G. Inserts and Anchorage:  Furnish inserts and anchoring devices which must be built into 
masonry for the installation of access panels.  Provide setting drawings, templates, 
instructions, and directions for installation of anchorage devices.  Coordinate delivery 
with other work to avoid delay. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where access doors are to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2  COORDINATION 

A. Coordinate all work with the mechanical trades to insure proper locations and in a 
timely manner to permit orderly progress of the total work. 

B. Set frames accurately in position and securely attach to supports with face panels plumb 
or level in relation to adjacent finish surfaces. 

C. Adjust hardware and panels after installation for proper operation. 

D. Remove and replace panels or frames which are warped, bowed, or otherwise damaged. 

END OF SECTION 
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SECTION 083213 

SLIDING ALUMINUM-FRAMED WALL SYSTEM 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SUMMARY 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the sliding aluminum-framed wall system as indicated on the drawings and/or 
specified herein. 

1.3 RELATED SECTIONS  

A. Carpentry - Section 062000. 

1.4 REFERENCES 

A. Metro-Dade County, FL Building Code Compliance Office Protocol: 

1. TAS 201, Impact Test Procedures. 

2. TAS 202, Criteria for Testing Impact and Non Impact Resistant Building Envelope 
Components Using Uniform Static Air Pressure. 

3. TAS 203, Criteria for Testing Products Subject to Cyclic Wind Pressure Loading. 

1.5 SUBMITTALS 

A. Product Data:  Submit manufacturer's printed product and test data, specifications, 
standard details, installation instructions, use limitations and recommendations for each 
material used.  Provide certification that materials and systems comply with specified 
requirements. 

B. Shop Drawings:  Provide large scale shop drawings for fabrication, installation and 
erection of all parts of work.  Provide plans, elevations, and details of anchorages, 
connections and accessory items.  Provide installation templates for work installed by 
others.  Show interfaces and relationships to work of other trades. 

1. Proposal drawings and basic test data.  Proposal drawings must include typical 
head, jamb, and sill conditions. 

2. Sample warranty. 

3. List of similar buildings completed and experience. 
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4. List of references. 

5. Statement of compliance with Contract Documents.  The bidder should provide 
information pertaining to proposed alternates or deviations to the documents. 

6. Physical samples. 

C. Field Measurements:  Take necessary field measurements before preparation of shop 
drawings and fabrication.  Do not delay progress of job.  If field measurements are not 
possible prior to fabrication, allow for field cutting and fitting. 

D. Initial Selection Samples:  Submit samples showing complete range of colors, textures, 
and finishes available for each material used. 

E. Verification Samples:  Submit representative samples of each material that is to be 
exposed in completed work.  Show full color ranges and finish variations expected.  
Provide samples having minimum size of 144 sq. in. 

1.6 QUALITY ASSURANCE 

A. Source:  For each material type required for work of this Section, provide primary 
materials which are products of one manufacturer.  Provide secondary or accessory 
materials which are acceptable to manufacturers of primary materials. 

B. Installer:  A firm with a minimum of three years' experience in type of work required by 
this Section and which is acceptable to manufacturers of primary materials. 

C. Design Criteria:  Drawings indicate sizes, member spacing, profiles, and dimensional 
requirements of work of this Section.  Minor deviations will be accepted in order to 
utilize manufacturer's standard products when, in the Architect's sole judgment, such 
deviations do not materially detract from the design concept or intended performances. 

D. Performance Requirements 

1. Performance Criteria:  The SL73 Inswing system is approved with Dade County 
NOA No. 11.1024.04 (formerly 10.0322.18) with an expiration date of 8/11/15 and 
the SL73 Outswing system is approved with Dade County NOA No. 11.1024.05 
(formerly 10.0322.19) with an expiration date of 8/11/15.  It is in accordance with 
Miami Dade County Test Protocols TAS 201 (large and small missile impact), 
TAS 202 (structural pressure, air infiltration, water infiltration, and forced entry), 
and TAS 203 (cyclic pressure). 

2. Air Infiltration:  Provide system with maximum air leakage of 0.30 cfm/sq ft when 
tested according to ASTM E 283 at a static air pressure difference of 1.6 psf 
(75 Pa). 

3. Water Penetration under Static Pressure:  Provide system with a saddle sill that 
does not evidence water penetration when tested according to ASTM E 331 and 
ASTM E 547 at a static air pressure difference of 0 psf (0 Pa). 
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4. Structural Test Performance:  Provide system that when tested according to ASTM 
E 330 at 150% of positive and negative design pressures with panel sizes of 3'-1" 
wide and 9'-5" high achieved a DP rating of +/- 45 psf (+/- 2,160 Pa). 

5. Forced Entry Resistance:  Provide system that when tested according to ASTM F 
842 Grade 40, there was no entry. 

6. Operation/ Cycling Performance of Incorporated Swing Panel:  Provide system 
that when tested according to AAMA 920, there was no failure after 500,000 
cycles (requirement for AW Performance Class). 

7. Large Missile Impact and Cyclic Pressure:  Provide system with panel size 3'-0" 
wide and 8'-0" high that, when tested according to ASTM E 1886 and ASTM E 
1996, meets performance requirements with missile impacts corresponding to 
Missile Level D and Wind Zone 4 for + 90 psf / -110 psf DP for an inswing unit 
with a raised sill and +/- 90 psf DP for an outswing unit with a raised sill and 
inswing/outswing units with saddle sills. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials and products in unopened, factory labeled packages.  Store and handle 
in strict compliance with manufacturer's instructions and recommendations.  Store 
under cover and protect from weather damage. 

B. Sequence deliveries to avoid delays, but minimize on-site storage. 

C. Provide protective covering on all surfaces. 

1.8 GUARANTEE 

A. General Warranty:  The special warranty specified in this Article shall not deprive the 
Owner of other rights the Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made 
by the Contractor under requirements of the Contract Documents. 

B. Special Warranty:  Submit a written warranty executed by the manufacturer and 
Contractor agreeing to repair or replace components of a window and doors and all 
other accessories specified within this Section that fail in materials or workmanship 
within the specified warranty period.  Failures include, but are not limited to, the 
following: 

1. Structural failures including, but not limited to, excessive deflection. 

2. Noise or vibration caused by thermal movements. 

3. Failure of system to meet performance requirements. 

4. Deterioration of metals, metal finishes, and other materials beyond normal 
weathering. 

5. Failure of operating components to function normally. 

6. Water leakage. 
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7. Glazing breakage. 

8. Chalking and fading of aluminum finishes. 

9. Glass failure. 

10. Condensation or air infiltration exceeding specs. 

11. Thermal stresses. 

C. The work included in this Section shall be fully guaranteed for performance, materials 
and workmanship and installation labor for a period of no less than five (5) years from 
the date of Substantial Completion unless otherwise noted herein. 

D. Provide a ten year warranty on aluminum, glass and paint color. 

E. Glass manufacturer shall issue a single source warranty for the entire insulated unit. 

F. Sealant Warranty:  Provide 20 year VIP material and labor warranty on all sealant 
work.  Include cost to obtain all required manufacturer field tests. 

G. Warrant glass against defective materials, delamination, seal failure, and defects in 
manufacture for a period of ten (10) years.  In addition, warrant glass against breakage 
of any kind, including material and labor for a period of five (5) years. 

H. Warrant finishes for a period of ten (10) years against color fade, pitting, chipping, film 
integrity. 

1.9 ATTIC STOCK 

A. Five full sets of hardware. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS/PRODUCTS 

A. Provide "SL73" sliding aluminum-framed wall system as manufactured by NanaWall 
Systems Inc., or approved equal. 

2.2 MATERIALS AND ACCESSORIES 

A. Aluminum Members:  Provide 6063-T5 alloy and temper as recommended by 
manufacturer for strength, corrosion resistance, and application of required finish.  
Comply with ASTM B 221 for extrusions, and ASTM B 209 for sheet/plate.  Provide 
0.078" thick extrusions for door stiles and storefront framing.  Provide 0.050" thick 
aluminum for glazing moldings. 

1. Structural aluminum shapes shall conform to ASTM B 308. 

B. Fasteners:  Provide non-magnetic stainless steel fasteners, warranted by manufacturer to 
be non-corrosive and compatible with aluminum components.  
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C. Concealed Flashing:  Dead-soft stainless steel, 26 gauge minimum, or extruded 
aluminum 0.062" minimum, of an alloy and type selected by manufacturer for 
compatibility with other components. 

D. Brackets and Reinforcements:  Non-magnetic stainless steel or hot-dip galvanized steel 
complying with ASTM A 386. 

E. Thermal Break:  3/4" polyamide plastic reinforced with glass fibers. 

F. Concrete/Masonry Inserts:  Cast-iron, malleable iron, or hot-dip galvanized steel 
complying with ASTM A 386. 

G. Bituminous Coatings:  Cold-applied asphalt mastic compounded for 30-mil thickness 
per coat. 

H. Missile-Impact-Resistant Laminated Glass:  Provide 1-1/8” IGU Viracon 
"StormGuard," hurricane-resistant laminated glass, consisting of two panes of heat-
strengthened glass of equal thickness, laminated together with a polyvinyl butyl 
interlayer, conforming to ASTM C 1172 and as follows: 

1. Interlayer Color:  Clear. 

2. Interlayer Material (for interior and exterior lites):  Provide Viracon "Saflex HP," 
0.100" thick polyvinyl butyral interlayer. 

3. Exterior Lite:  Laminated Low E Coated Glass as manufactured by Viracon or 
approved equal. 

4. Interior Lite:  Laminated glass as manufactured by Viracon or approved equal. 

2.3 HARDWARE 

A. Locking Hardware and Handles:  

1. Main Entry Panel:  On the main entry panel for models with a swing panel, 
provide manufacturer's standard lever handles on the inside and outside and a 
Schlage compatible lock set with a lockable latch and multi-point locking with a 
dead bolt and rods at the top and bottom.  Rods to be concealed and not edge 
mounted.  After turn of key or thumbturn, depression of handles withdraws latch.  
Lifting of handles engages rods and turn of key or thumb turn engages deadbolt 
and operates lock.  If there are inactive swing panels, provide matching dummy 
lever handles on both sides and concealed flush bolts that operates the rods at the 
top and the bottom. 

a. Provide stainless steel lever handles with brushed satin finish. 
 

2. On all other secondary panels, provide manufacturer’s standard flat handles [OR 
removable custodial handles] and concealed two point locking hardware operated 
by 180 degree turn of handle.  Face applied flush bolt locking will not be allowed.  

a. Flat Handle Finish:  Stainless steel with brushed satin finish. 
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3. For any incorporated swing panel in a sliding L frame panel, provide stainless steel 
pull handle to convert swing panel to sliding L frame panel and vice versa. 

4. Provide handle height centered at 41-3/8" from bottom of panel. 

5. Aluminum locking rods with fiber glass reinforced polyamide end caps at top and 
bottom.  Rods to have a stroke of 15/16" (24 mm). 

B. Sliding and Swinging Hardware:  Provide manufacturer’s standard hardware. 

1. For each sliding panel, provide 2 two wheeled, toughened Polyamide covered 
stainless steel uni-directional sliding door carriers.  Maximum carrying capacity of 
two carriers on a panel to be 330 lbs. 

2. Provide on all four corners of sliding panels, sliding L frame panels and swing 
panels, thermally broken, die cast zinc multi-functional corner fittings with carrier 
connectors, male and female locking receptacles, hinges and hinge pins as 
required.  Finish: Powder coated, closest match to finish of frame and panels.  

3. Adjustment:  Provide system capable of specified amount of adjustments without 
removing panels from tracks. 

C. Other Components: 

1. Threshold:  Provide clear anodized standard flush sill  

2. Weather Stripping:  Provide manufacturer's standard double layer APTK at both 
the inner and outer edge of door panels or on frame for vertical sealing between 
panels and between panels and frame.  Provide brush seals with flexible plastic 
web for all horizontal sealing. 

3. Provide machine screws for connecting frame components. 

2.4 FINISH 

A. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with 
inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion 
coating; Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturer’s written 
instructions. 

1. Fluoropolymer Two-Coat System:  Manufacturer’s standard two-coat, thermocured 
system consisting of specially formulated inhibitive primer and fluoropolymer 
color topcoat containing not less than 70 percent polyvinylidene fluoride resin by 
weight; complying with AAMA 2605-98. 

2. Color:  As selected by the Architect, same inside and out. 
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PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where sliding aluminum-framed wall system is to be 
installed and correct any conditions detrimental to the proper and timely completion of 
the work.  Do not proceed with the work until unsatisfactory conditions are corrected to 
permit proper installation of the work. 

3.2 INSTALLATION 

A. Install sliding aluminum-framed wall system in openings prepared under other Sections 
plumb, square, level, in exact alignment with surrounding work, with proper clearances, 
and securely and positively anchored to building structure, to meet performance 
requirements specified herein, in accordance with manufacturer's published instructions 
and approved submittals. 

B. Use only skilled mechanics for erection, under supervision of manufacturer's 
representative. 

C. Provide protection against galvanic action.  Isolate dissimilar materials with bituminous 
coating or non-absorptive dielectric tape. 

D. Install sliding aluminum-framed wall system, and finish hardware.  Carefully fit and 
adjust doors and hardware to frames and weather stripping.  After erection check and 
adjust operating hardware for smooth and proper operation. 

E. Set continuous sill members and flashing in a full sealant bed to provide weathertight 
construction, unless otherwise indicated.  Comply with requirements of Section 079200. 

F. Erection Tolerances:  Install system to comply with the following maximum tolerances. 

1. Variation from Plane:  Limit variation from plane or location shown to 1/8" in  
12'-0"; 1/4" over total length. 

2. Alignment:  Where surfaces abut in line, limit offset from true alignment to 1/16".  
Where surfaces meet at corners, limit offset from true alignment to 1/32". 

3. Diagonal Measurements:  Limit difference between diagonal measurements to 
1/8". 

3.3 PROTECTION AND CLEANING OF ALUMINUM 

A. Protect finished metal surfaces from damage during fabrication, shipping, storage, and 
erection, and from then until acceptance by Director. 

B. Clean metal surfaces promptly after installation, exercising care to avoid damage.  
Remove excess sealant, dirt, and other substances.  Lubricate hardware and other 
moving parts. 
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3.4 PROTECTION AND CLEANING OF GLASS 

A. Replace glass that is broken, cracked or chipped prior to time of final acceptance of 
Project by Director. 

B. Clean glass surfaces promptly after installation, exercising care to avoid damage to 
same. 

END OF SECTION 
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SECTION 083313 

COILING COUNTER DOORS 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the coiling counter door work as shown on the drawings and/or specified 
herein, including, but not limited to, the following: 

1. Stainless steel roll up shutters, not fire-rated. 

2. Manual operation. 

3. Hardware and accessories. 

1.3 RELATED SECTIONS 

A. Roll up doors - Section 083323. 

B. Finish hardware - Section 087100. 

C. Painting - Section 099000. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer’s product data, roughing-in diagrams, and 
installation instructions for each type and size of overhead coiling shutter.  Include 
operating instructions and maintenance information. 

B. Shop Drawings:  Submit shop drawings for special components and installations which 
are not fully dimensioned or detailed on manufacturer’s data sheets. 

1.5 QUALITY ASSURANCE 

A. Furnish each roll up shutter as a complete unit produced by one manufacturer, including 
hardware, accessories, mounting and installation components. 

B. Provide each type of roll up shutter by one manufacturer for entire project. 

C. Comply with State Code. 
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1.6 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during, and after installation, and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements. 

PART 2 PRODUCTS 

2.1 MANUFACTURER 

A. Coiling Counter Doors:  Provide pre-assembled roll up counter shutter unit "650 Series" 
manufactured by Overhead Door Company or equal made by Atlas, Cornell Iron Works 
Inc., or approved equal. 

2.2 MATERIAL DESCRIPTION 

A. Fabricate roll up counter curtain of interlocking flat slats fabricated from 22 ga. Type 
316L, stainless steel.  Each slat to be fitted with endlocks to hold curtain in alignment.  
Bottom of curtain to be finished with stainless steel angle and lift handle and a 
continuous neoprene bumper to prevent counter abrasion. 

B. Furnish inserts and anchoring devices which must be secured to concrete or built into 
masonry or drywall assemblies for the installation of the units.  Provide setting 
drawings, templates, instructions and directions for installation of anchorage devices.  
Coordinate delivery with other work to avoid delay. 

2.3 CURTAIN ACCESSORIES 

A. Locking Device:  Curtain shall be locked at each end of bottom bar by a slide bolt, with 
padlock keeper, which shall engage a locking wedge in each guide. 

B. Barrel and Counterbalance:  Curtain to be coiled around a steel pipe fitted with involute 
shaped rings for ease of operation.  Rings to be faced with suitable material to prevent 
curtain abrasion.  Barrel to be of sufficient thickness and diameter to prevent deflection 
exceeding 0.03" per ft.  Barrel to be supported by plate brackets.  Helical, oil-tempered 
springs shall be installed inside the steel pipe, which shall rotate on self-lubricating 
bearings.  Spring tension shall be adjusted in the field by means of an adjusting wheel. 

C. 18 ga. stainless steel hood shall be provided to enclose mechanism and end brackets.  
Barrel shall be mounted as part of the complete assembly within the hood.  At fire rated 
units, furnish automatic drop baffle to guard against passage of smoke or flame. 

D. Provide stainless steel frame consisting of 16 ga. jambs and 14 ga. sill.  Form grooves 
into sides of frames for retaining curtain. 

E. Shutters shall be manually operated by push-up using lift handles. 
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PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where coiling counter doors are to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Install roll up shutter and operating equipment complete with necessary hardware, jamb 
and head mold strips, anchors, inserts, hangers, and equipment supports in accordance 
with final shop drawings, manufacturer’s instructions, and as specified herein. 

B. Upon completion of installation, including work by other trades, lubricate, test and 
adjust roll up shutters to operate easily, free from warp, twist or distortion and fitting 
weather-tight for entire perimeter. 

END OF SECTION 
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SECTION 084412 

ALUMINUM ASSEMBLIES 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the aluminum assemblies as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Fixed frame aluminum assemblies. 

2. Aluminum and glass entry doors and frames. 

3. Anchors, hardware and accessories, including trim pieces as shown on drawings. 

1.3 RELATED SECTIONS 

A. Door hardware - Section 087100. 

1.4 QUALITY ASSURANCE 

A. Reference Standards 

1. Aluminum Association (AA). 

2. National Association of Architectural Metal Manufacturers (NAAMM). 

3. Architectural Aluminum Manufacturers Assoc. (AAMA). 

4. American Welding Society (AWS). 

5. American National Standards Institute (ANSI). 

B. Contractors' Qualifications 

1. Aluminum assemblies and all necessary and required component parts specified 
herein shall be the product of a manufacturer who can furnish supporting evidence 
of manufacturing experience in design, fabrication, erection of aluminum 
assemblies, and of having been regularly engaged in such design, fabrication and 
erection for a period of not less than ten (10) years.  Such experience shall have 
been in connection with custom fabrication similar to requirements of this project.  
Qualifications of manufacturer shall be subject to the review and acceptance of the 
Architect. 
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C. Performance Requirements 

1. Except when applicable codes make other provisions, or as otherwise noted herein, 
the loads shall act in combinations that provide the most unfavorable conditions.  
The performance requirements shall include, but not necessarily be limited to, the 
following items: 

a. Provision for Thermal Movement:  The work shall be designed to provide for 
such expansion and contraction of component materials, as will be caused by 
a surface temperature ranging from -20 deg. F. to 180 deg. F., without 
causing buckling, stresses on glass, failure of joint seals, undue stress on 
structural elements, damaging loads on fasteners, reduction of performance 
or other detrimental effects.  The amount of such movement that is 
accommodated in the Contractor's design shall be identified on Contractor's 
submittal drawings and shall be accompanied by thermal calculations 
substantiating that adequate accommodation has been provided. 

b. Fixed frame aluminum assemblies with "thermal break" design shall meet the 
following criteria when tested in accordance with AAMA 1503.1 and ASTM 
C 236: 
1). CRF (frame only) not less than 70. 
2). U value not more than 0.65. 

c. For fixed frames, when tested in accordance with ASTM E 283, air 
infiltration shall not exceed 0.06 CFM per sq. ft. of fixed area at 6.24 psf 
pressure differential. 

d. For fixed frames, when tested in accordance with ASTM E 331, there shall 
be no water penetration at a test pressure of 15.0 psf pressure differential 
with a water rate of 5 gallons/hr. sq. ft. 

e. Structural Performance for Fixed Frames:  Design, engineer, fabricate and 
install the glazed aluminum curtain wall system to withstand the effects of a 
State of New Jersey wind load psf acting inward and outward, normal to the 
plane of the wall, when tested in accordance with ASTM E 330, with no 
material failures or permanent deformation of structural members. 
1). Structural test pressure shall be equal to 150 percent of the inward 

and outward acting design wind pressures. 
2). Deflections:  The fixed frame shall be capable of withstanding 

building movements including wind loading and of performing 
within the following limitations: 

(a). Deflection of framing members perpendicular to the plane of 
the wall shall not exceed L/240 of its clear span. 

(b). Deflection of members parallel to the plane of the wall, when 
carrying its full dead load, shall not exceed an amount that 
will reduce glass bite by less than 75 percent of the design 
dimension and shall not reduce edge clearance between itself 
and the panel, glass, or other fixed member immediately 
below to less than an inch. 

f. Doors shall conform to HGD-HC40. 
 

2. Structural Design Loads:  The allowable stresses for aluminum assembly elements 
shall conform to the minimum standards published in the Aluminum Association's 
"Aluminum Structures", latest edition, and other applicable codes or regulations.  
The minimum design loads herein specified shall comply with the following 
requirements, including, but not necessarily limited to, those as established by the 
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American National Standards Institute (ANSI) A58.1 and applicable Building 
Code, and other applicable building codes and regulations. 

3. Anchorage and Structural Support Framing 

a. The anchor assemblies and components, and support framing, including 
related connections and/or fasteners, for and related to the aluminum 
assemblies shall be designed, furnished and/or installed as required for full 
compliance with the specified performance criteria.  The items indicated 
and/or noted on the drawings are schematic and do not necessarily indicate 
the exact and/or required scope, type, shape or profile.  Additional anchorage 
and structural support framing shall be added or complemented as required. 

b. Anchorage and support framing shall be designed to accommodate thermal 
and building movements without any harmful effect on the assemblies 
including glass and glazing and sealant applications.  Anchorage (bracing, 
inserts, clips, bolts, etc.) to be designed for 1.5 x wind load requirements. 

c. It shall be this Contractor's responsibility to design, select and, when 
reviewed, furnish all devices for the support of the framing systems and their 
components, which will be required to be embedded into or attached to the 
masonry, concrete or metal work and to provide this information to the 
appropriate trades. 

 
1.5 SUBMITTALS 

A. The samples and certificates listed below are required to be submitted by the Contractor 
to the Architect for review.  An omission of an item or items does not relieve the 
Contractor from this responsibility, and for compliance with the contract documents, of 
which this is a part. 

SAMPLES 

Item No.  Size  Description     

1. S1  12" long Extruded member with each color. 

2. S2  Actual  Fasteners each type and kind 

3. S3  6" x 6"  Separators 

4. S4      ---  Sealant color charts 

5. S5      ---  Actual anchors of each type and kind as  
requested by the Architect. 
 

B. Submit certification indicating that assemblies meet Performance Requirements 
specified herein. 

C. Shop Drawings 

1. Submit shop drawings to Architect for Architect's review in accordance with 
requirements of the Contract Documents. 
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2. No work shall be fabricated until the shop drawings and other related submittals, 
documentation, certifications and shapes have been reviewed by the Architect. 

3. Shop drawings shall incorporate plans, elevations, sections and full size details for 
the work covered by this Section.  The full size details shall show and note metal 
and glass thicknesses, types and finishes; areas to be sealed and sealant materials; 
gaskets; direction and magnitude of thermal expansion; direction and magnitude of 
applicable building movement; type of construction, including joinery, fasteners 
and welds; anchorage assemblies and components; the fabrication and erection 
tolerances for the work in this Section and the adjoining work even though not 
included in the work of this Section, to insure coordination of this work and the 
work of other trade contractors. 

4. Interior and exterior sealants shall be designated and identified as to type, color, 
back-up and primers. 

5. Anchorage assemblies and their related components shall be thoroughly scheduled 
and described on the shop drawings so that an installation can be evaluated to 
insure responsibility for furnishing and installing materials according to the shop 
drawings. 

D. Submit Engineering Drawings showing fabrication and installation of aluminum 
assemblies including plans, elevations, sections, details of components, and attachments 
to other units of Work. 

1. For products indicated to comply with certain design loadings, include structural 
analysis data signed and sealed by a professional engineer licensed in _______ 
responsible for their preparation. 

E. Product Data 

1. Submit copies of each of the following to the Architect for review.  Product data 
shall consist of printed literature, data and catalog sheets and cuts and, where 
applicable, test reports. 

2. Information submitted shall include manufacturers' recommendations and 
limitations on installation preparation, storage and handling procedures. 

a. Sealants:  Each type and kind plus color charts. 
b. Neoprene components and silicone components:  Each type and kind. 

 
1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver aluminum assemblies and all necessary and required components to the job site 
in as large pre-assembled sections as practical, and transport handle and store in such a 
manner as to preclude damage of any nature. 

B. Deliver other materials to the site, ready for use, in the manufacturer's original and 
unopened containers and packaging, bearing labels as to type of material, brand name 
and manufacturer's name.  Remove delivered materials which are disfigured, cracked, 
chipped, or scratched, or otherwise not suitable for installation from the job site and 
replace with new materials.  Delivered materials shall be identical to approved samples 
in every respect with regard to color, finish and approved shop drawings. 
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C. Store materials under cover in a dry and clean location, off the ground. 

D. Special care shall be exercised when handling, shipping and erecting factory-finished 
aluminum to avoid abrasion or other damage to the finished surfaces.  Stacking and 
storing of the members - in the shop, in transit, and at the job site - shall be done using 
softeners and timbers to keep individual members free from contact with the ground, 
and with each other; and shall be protected from soiling by adjacent fabrication or 
construction operations. 

1.7 JOB CONDITIONS 

A. Environmental Requirements 

1. Install materials specified herein within the temperature and humidity criteria 
recommended by the manufacturer of each material. 

2. Under no circumstances shall materials be installed on surfaces which contain 
frost, condensation, dirt, grime or other foreign materials encountered which will 
hinder or create a set of circumstances which will prevent the material(s) from 
properly being installed, and once installed from functioning for use intended. 

1.8 GUARANTEES AND WARRANTIES 

A. General 

1. The work included in this Section shall be fully guaranteed for performance, 
materials and workmanship for a period of no less than ten (10) years from the date 
of Substantial Completion unless otherwise noted herein. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Provide products manufactured by Kawneer, Wausau or Vistawall.  The following 
names and model numbers are those of Kawneer; other manufacturers noted herein are 
acceptable subject to meeting drawing details and performance criteria specified herein: 

1. Field Frame Assemblies:  1600 Wall System. 

2. Entrance and Vestibule Doors:  Medium Stile 350. 

2.2 METALS 

A. Aluminum 

1. Aluminum assemblies and all necessary and required components shall be 
manufactured of extruded aluminum shapes conforming to profiles, sizes and 
arrangements noted on the drawings.  Metals shall be free from defects which will 
impair their strength, durability, performance or appearance. 

2. Minimum wall thicknesses for extrusions shall be as required to conform to the 
performance requirements established herein but not less than 0.125" for main 
framing and 0.050" for snap-on stops. 
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3. The alloys and tempers for aluminum elements which are to receive baked-on 
finishes shall be as recommended by the aluminum manufacturer. 

a. Alloy 6063-T5 (ASTM B 221) as a minimum. 
 

4. Aluminum not exposed to view, and where approved, may be mill finish 3003 
except when it may be in contact with sealant.  

5. Aluminum assemblies shall incorporate an integral flexible thermal break material 
held in place without clips or mechanical fasteners. 

B. Steel 

1. Steel members for plates, angles, tees and other rolled or built up shapes for 
anchoring to adjacent construction shall conform to ASTM A 36.  Hot dip 
galvanizing shall conform to ASTM A 123, A 153 and A 384. 

2. Steel members used for internal supports shall conform to ASTM A 36 and shall 
be shop primed with zinc chromate primer. 

C. Fasteners 

1. Type, size, alloy, quantity and spacing of the fasteners and anchorage devices will 
be as required for performance. 

2. Unless otherwise noted on the drawings, bolts and other fastening devices, 
including their accessory items (washers, nuts, etc.), shall incorporate  
self-locking devices and torque tightening, as required, to achieve the maximum 
torque tension relationship in the fasteners. 

3. Fasteners Where Exposed:  Aluminum or 304 (19-8) stainless steel finished to 
match exposed aluminum, and where not exposed may be cadmium plated or zinc-
plated steel in accordance with ASTM A 165 and A 164.  Anchors shall be 
aluminum or steel, providing the steel is properly insulated from the aluminum. 

D. Shims, Blocking and Spacers 

1. Metals used for shims, blocking and spacers shall be stainless steel incorporating 
separators for dissimilar materials, and at dynamic connections as and where 
required. 

2. Do not use aluminum or plastic shims at structural connections or horseshoe (U) 
shaped shims at dynamic or other connections where they could work free. 

E. Metal Protective Materials 

1. Bituminous coating shall be a cold applied asphalt mastic conforming to SSPC 
Paint 12, compounded for 30 mils thickness per coat. 

2. Aluminum metal-and-concrete paint shall be a standard product specifically 
recommended by the manufacturer to protect aluminum against alkaline, corrosive 
and galvanic action. 

3. Cadmium Plating:  ASTM A 165, Type NS. 
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4. Paint for Carbon Steel Used for Internal Supports 

a. One shop coat of zinc chromate primer conforming to Fed. Spec.  
TT-P-645. 

 
5. Galvanizing of Carbon Steel for Anchorage 

a. Steel Sheets:  ASTM A 653/A. 
b. Hot-dip for Shapes, Plates, Bars and Strip:  ASTM A 123. 
c. Electro-galvanizing:  ASTM A 164. 

 
6. Preformed Mastic Tape:  NAAMM Specifications for Non-Shrinking,  

Non-Resilient Preformed Sealing Compound. 

F. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  Cleaned with 
inhibited chemicals; Chemical Finish:  Acid-chromate-fluoride-phosphate conversion 
coating; Organic Coating:  As specified below).  Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturer’s written 
instructions. 

1. Fluoropolymer Two-Coat System:  Manufacturer’s standard two-coat,  
thermo-cured system consisting of specially formulated inhibitive primer and 
fluoropolymer color topcoat containing not less than 70 percent polyvinylidene 
fluoride resin by weight; complying with AAMA 2605-98. 

2. Custom color and gloss as selected by the Architect. 

2.3 SEALANTS 

A. The compatibility and sequence of installation for sealants shall be carefully considered 
in design proposals to insure the required cure and optimum performance.  Sealants 
shall not degrade and/or fail under design conditions including, but not limited to, 
thermal movement, ultra-violet exposure and/or other adverse environmental 
conditions. 

B. Butter all exposed and concealed metal-to-metal, including tight or butt type  
metal-to-metal assembly joints with a full bed of sealant prior to assembly.  High 
modulus and low modulus silicones can be used according to wall requirements. 

C. Concealed metal-to-metal and metal-to-concrete or other substrate material joints, or 
sleeved conditions where elements are to be installed or embedded in a full bed of 
sealant:  A non-drying, non-skinning type of synthetic butyl rubber sealant may be 
considered where recommended for the specific application.  Use only in areas 
acceptable to the Architect and do not use at exposed areas. 

D. Select joint fillers, primers and back-up materials per the written recommendations 
from the sealant manufacturer for each specific application.  Shape, size, hardness, 
compatibility and bond breaking requirements are factors to be considered. 

E. Sealants shall be compatible with adjoining or adjacent sealants, back-up materials, 
substrate materials and their respective finishes. 
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F. Sealants:  One part, silicone conforming to ASTM C 920, Type M, Grade NS, Class 25 
having a performance range of –40 deg. F. up to 200 deg. F. and a dynamic movement 
capability of plus or minus 25%.  Hardness (Shore A) –22. 

G. Color of sealants for internal use, not exposed to view, shall be at the option of this 
trade Contractor.  Color of sealant exposed to view will be selected by the Architect for 
all joints required for this installation. 

H. Acceptable sealant manufacturers are as follows: 

1. General Electric 

2. Dow Corning 

3. Or an equal acceptable to the Architect. 

2.4 ALUMINUM DOORS 

A. Aluminum doors shall be medium stile meeting the following resistance to corner 
racking when tested by the Dual Moment Load Test: 

1. Test section shall consist of a standard top door corner assembly.  Side rail section 
shall be 24" long and top rail section shall be 12" long. 

2. Anchor "top rail" positively to test bench so that corner protrudes 3" beyond bench 
edge. 

3. Anchor a lever arm positively to "side rail" at a point 19" from inside edge of "top 
rail".  Attach weight support pad at a point 19" from inner edge of "side rail". 

4. Test section shall withstand a load of 235 lbs. on the lever arm before reaching the 
point of failure, which shall be considered a rotation of the lever arm in excess of 
45 deg. 

5. Air Infiltration:  (Applies only to single acting offset pivot or butt hung entrances) 

a. Air infiltration shall be tested in accordance with ASTM E 283, at a pressure 
differential of 1.567 psf.  A single 3'-0" x 7'-0" entrance door and frame shall 
not exceed 0.50 cfm per lin. ft. of perimeter crack.  A pair of 7'-0" x 7'-0" 
entrance doors and frame shall not exceed 1.0 cfm per lin. ft. of perimeter 
crack. 

 
B. Door hardware is specified in Section 087100. 

C. Corner construction shall consist of mechanical clip fastening, SIGMA deep penetration 
and fillet welds.  Glazing stops shall be snap-in type with EPDM glazing gaskets. 

D. Door bottom rail of exterior doors shall have an EPDM blade gasket sweep strip applied 
with concealed fasteners. 

E. The door weatherstripping on a single acting offset pivot or butt hung exterior door and 
frame (single or pairs) shall be thermoplastic elastomer weatherstripping on a tubular 
shape with a semi-rigid polymeric backing. 
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F. The door weatherstripping on a double acting, center pivoted door and frame (single or 
pairs) shall be pile cloth.  The door bottom rail shall be weatherstripped with an EPDM 
blade gasket sweep strip applied with concealed fasteners. 

G. The meeting stiles on pairs of doors shall be equipped with an adjustable astragal. 

2.5 FABRICATION AND MANUFACTURE 

A. Workmanship 

1. Execute work using skilled workman, especially trained and experienced in the 
applicable trades employed and in full conformity with applicable provisions of the 
listed References and Standards and as otherwise noted on the drawings or as 
specified herein. 

2. Carefully fabricate and assemble work with proper and approved provision for 
noiseless thermal expansion and contraction, fabrication and erection tolerances, 
adjoining building component tolerances and dynamic movements. 

3. Execute forming and welding operations prior to finishing operations. 

4. Work:  True to detail with sharp, clean profiles, straight and free from defects, 
dents, marks, indentations, waves or flaws of any nature impairing strength or 
appearance; fitted with proper joints and intersections and with specified finishes. 

5. Removable members such as glass stops, fillers, or closures shall be extruded and 
securely engaged into adjacent components.  Extrusions to be tightly toleranced to 
eliminate edge projection or misalignment at joints. 

6. Install sleeves, lugs and related items in a full bed of sealant and seal perimeter 
when component is in final installed position.  Clean excess sealant from exposed 
surfaces. 

7. Labels and Trademarks:  Labels and trademarks, including applied labels, shall not 
be visible on the finished work. 

8. Aluminum work shall be of extrusions, sheets, plates, or other forms or 
combinations thereof, as best suited for the production of the work and as per the 
shop drawings. 

B. Connecting and Fastening Devices 

1. Fastenings:  Of a strength sufficient to support both horizontal wind load and 
vertical dead load, with safety allowance specified herein and spacing and of such 
sizes as will develop the maximum strength of the members they secure or support, 
in terms of adequate unit stresses, in accordance with submitted shop drawings. 

2. Seal and tool fasteners penetrating watertight or airtight assemblies. 

3. Furnish to other trades proper anchoring inserts and other supporting devices 
which will be required to set into the concrete, attached to structural steel or 
otherwise attached to masonry or metal.  Furnish location drawings along with the 
devices to be embedded well in advance of this work to assure job progress.  
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Supporting devices shall be steel; aluminum devices will not be permitted for 
structural connections. 

C. Protection of Metals 

1. Provide protection against galvanic action wherever dissimilar metals are in 
contact. 

2. Aluminum which is to be in contact with cured concrete or masonry mortar shall 
have its contact surfaces protected wherever the contact surfaces may entrap 
moisture and corrosive elements.  Metals which are to be in contact with concrete 
or masonry mortar shall have their contact surfaces protected with an acceptable 
coating or separator. 

D. Welding 

1. Preform welding of aluminum work by the inert gas shielded arc or fluxless 
resistant techniques, in accord with recommendations of the American Welding 
Society and use electrodes or methods recommended by the suppliers of the metals 
being welded. 

2. Welds behind finished aluminum surfaces shall be done in an approved manner to 
eliminate distortion and discoloration on the finished side.  Remove weld spatter 
and welding oxides on finished surfaces by descaling and grinding.  Provide low 
heat fillet welds using chill bar on finished side to eliminate dimpling, distorting 
and discoloration on the finished or exposed surface.  Plug, puddle or spot welding 
will not be permitted. 

E. Shop Painting of Carbon Steel:  Items of carbon steel, unless galvanized, shall be 
thoroughly cleaned of loose scale, fillings, dirt and other foreign matter, and painted 
with zinc chromate primer. 

F. Reinforcing 

1. Provide internal steel reinforcing components as required to conform to 
performance criteria and as necessary and required to accommodate adjacent work 
relying on this work for support and hardware cuts in jambs as required.  Internal 
reinforcing shall also be provided as required to receive decorative glass system 
supports installed on the interior by others.  Paint internal steel as specified in 
paragraph E above. 

2.6 GLASS 

A. Glass shall be of the types and minimum thickness, as shown on the drawings and 
specified herein, and shall, in addition, meet the requirements of the following 
paragraphs. 

B. All glass shall be the manufactured product of one (1) company.  All fabricated glass 
products shall be the fabricated and coated products of one (1) company.  All glass shall 
be delivered to the site bearing the manufacturer's label, complete with glazing 
instructions where applicable. 

C. Insulating glass units shall be 1" thick (minimum), consisting of two lites of 1/4" 
(minimum) glass separated by a desiccant filled metal spacer with welded, fused, 



 
 

Belmar Pavilions 084412-11 Aluminum Assemblies 
    
 

soldered or bent corners and welded, fused or soldered splices or joints to provide a 1/2" 
hermetically sealed and dehydrated space.  Insulating glass shall be dual seal and 
certified for compliance with seal classification "CBA" by the Insulating Glass 
Certification Council (IGC) and tested in accordance with the following ASTM Test 
methods.  Secondary seal on structural silicone glazed units shall be a special silicone 
edge seal certified for use in structural silicone glazing applications over the 
temperature range and structural loading as called for under the performance criteria 
section of this Specification. 

1. E 2190 Standard Specification for Insulating Glass Unit Performance and 
Evaluation. 

2. E 546-88 Standard Test Method for Frost Point of Sealed Insulating Glass Units. 

3. E 576-88 Standard Test Method for Dew/Frost Point of Sealed Insulating Glass 
Units in Vertical Position. 

D. The lites comprising insulating glass units shall be annealed, heat strengthened, (or fully 
tempered where required to meet wind load or safety glazing requirements), as shown, 
specified, required, or recommended by the specified glass fabricator to insure against 
heat breakage and to assure adequate glass performance at the specified design 
pressures specified under the performance criteria herein. 

E. Glass shall conform to the requirements of ASTM C 1036.  Heat strengthened and 
tempered glass shall conform to the requirements of ASTM C 1048.  Tempered glass 
shall also conform to ANSI Z97.1-1975.  All heat strengthening and tempering shall be 
by the horizontal process, and processed in such a manner as to have all roller distortion 
in a horizontal direction as installed on the building. 

F. All fully tempered glass shall be heat soaked (checked) at glass surface temperatures of 
not less than 400 deg. F. for 4 hours, if this procedure is available from the glass 
manufacturer.  Glass manufacturer shall submit for approval their proposal for meeting 
this requirement. 

G. Where glass manufacturer cannot assure adequate structural performance of insulating 
glass units, based upon combination of inner/outer lite, assume outer lite alone must 
satisfy structural requirements.  Method of installation must be in accordance with the 
manufacturer's published literature, as well as the latest standards of the FGMA and 
SIGMA.  Method of installation shall make provision to weep all sill glazing rabbets. 

H. Contractor shall provide certification from glass producer/fabricator that glass 
producer/fabricator has reviewed all glazing details and thicknesses and finds same 
suitable for the purpose intended in accordance with these specifications.  This shall 
include a written wind load and thermal stress analysis showing a probability of failure 
of no greater than 8 lites per thousand for conventional glazing and 4 lites per thousand 
for structural silicone glazing at the design loads and local climatic thermal conditions. 

I. Glass producer/fabricator shall make regular inspections (maximum interval semi-
monthly) of glazing work in progress at the point of glazing for both  
mock-up and job production units to verify that glazing is proceeding in accordance 
with his recommendations.  Glass producer/fabricator shall attend the mock-up test at 
no additional cost to the Owner. 



 
 

Belmar Pavilions 084412-12 Aluminum Assemblies 
    
 

J. Insulating glass units shall be installed in such manner as to adequately drain the 
glazing rabbet in a manner, as approved in writing, by the insulating unit glass 
manufacturer. 

K. Contractor shall include in his design provision for reglazing vision lites with access 
from the interior except for structurally glazed lites which shall be reglazed from the 
exterior and spandrel lites with access from the exterior only.  Mock-up shall include 
lites shop glazed in the initial installation as well as field glazed in the replacement 
mode. 

L. Glass deflection at full design load shall be limited to the lesser of L/100 or 3/4".  In 
event specified glass cannot meet these requirements, Contractor shall submit 
calculations establishing anticipated deflections and reduction in glass bite as a 
consequence of deflections, along with his drawings.  Submittal shall include a 
statement from glass manufacturer/fabricator that  reduction in glass bite will not result 
in a reduction in load resistance capacity, an increase in breakage probability and that 
all specified warranties shall remain in effect. 

M. Glass Types:  (Subject to meeting all criteria herein above.) 

1. Vision Glass 

a. Outside Lite:  1/4" thick clear Viracon VE 1-2M, Heat Strengthened (HS). 
b. Air Space:  1/2". 
c. Inner Lite:  1/4" thick clear, heat strengthened (HS). 

 

PART 3  EXECUTION 

3.1 INSPECTION 

A. Study the Contract Drawings and specifications with regard to the work as shown and 
required under this Section so as to insure its completeness. 

B. Examine surfaces and conditions to which this work is to be attached or applied, and 
correct any conditions or surfaces exist which are detrimental to the proper and 
expeditious installation of the work.  Starting on the work shall imply acceptance of the 
surfaces and conditions to perform the work as specified. 

C. Verify dimensions taken at the job site affecting the work.   

D. Cooperate in the coordination and scheduling of the work of this Section with the work 
of other Sections so as not to delay job progress. 

E. Supporting elements shall be examined and spot checked to assure that tolerances 
specified herein have been adhered to.  Check existing and new concrete surfaces and 
examine that they are within the construction tolerances and conditions to install the 
work of this Section. 

F. Items which are furnished for incorporation into the work by other trades shall be 
examined, to assure that they are properly located to accept all other related work. 
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3.2 INSTALLATION 

A. Perform work using skilled workmen, especially trained and experienced in the 
applicable trades employed and in full conformity with the reviewed shop drawings, 
samples and other submitted data. 

B. Carefully and accurately assemble with proper provision for contraction and expansion 
and install plumb and level at the required lines and elevations, within normal 
construction tolerances and finish straight, smooth and even, free from defects, and to 
profiles and sections shown on the drawings.  Assemble work so that the joints are 
watertight, neat and finished smooth. 

C. Erection Tolerances:  Components shall be erected plumb and true in proper alignment 
and relation to established lines and grades, as shown on reviewed shop drawings.  The 
installed components shall conform to the following erection tolerances: 

1. Amount or total deviation or misalignment in any direction for vertical members; 
1/8" max. in 24'-0" or a maximum of 1/4" in a 48'-0" run. 

2. Amount of total deviation or misalignment in any direction for vertical members; 
1/8" max. in a 25 ft. run. 

3. Maximum offset from true alignment between 2 abutting members will be 1/32".  
No edge projection will be permitted. 

4. Maximum joint gap or opening between removable glazing stop, filler or closure 
and its adjacent member will be 1/32" or a maximum 1/32" cumulative opening at 
both ends of removable members (1/64" each end). 

D. Wherever aluminum comes in contact with the steel surfaces, the contact surfaces shall 
be provided with approved type separators and other devices which shall prevent 
galvanic action from taking place. 

E. Anchorage of the work to the structure shall be by proper methods and in strict accord 
with the reviewed shop drawings.  After the components are properly positioned rigidly 
fix the connections by welding or other positive means. 

F. Welding 

1. Perform welding using skilled mechanics qualified or licensed in accord with local 
building regulations, and conform to the recommended practices of the American 
Welding Society.  Clean welds and adjoining burned areas in prime coated 
surfaces thoroughly and repaint with one coat of primer and coat welds in 
galvanized steel with one coat of zinc-rich paint.  Take special care to protect glass 
and other finished surfaces from damage and to prevent fires.  Preheat structural 
steel building components as required for the full penetration and distribution of 
structural welds. 

G. Sealant Application 

1. Thoroughly clean the sealant joint substrate surfaces, per the sealant 
manufacturer's written recommendations, prior to the application of the sealant 
materials.  Tape and tool exposed sealant applications as required for a clean, neat 
and watertight joint.  Tool concealed sealant applications. 
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2. Metal-to-metal joints between aluminum elements shall be thoroughly cleaned and 
sealed by buttering joints with sealant immediately prior to the final assembly of 
abutting sections.  Clean excess sealant from exposed surfaces. 

3. Install sealant materials in strict accord with the manufacturer's instructions and 
apply using mechanics trained and experienced in their use.  Before applying 
sealant, remove dirt, dust, moisture and other foreign matter completely from the 
substrate surfaces as required to maintain a clean and neat appearance.  Tool 
sealant compounds to fill the joint and provide a smooth finished surface. 

4. Install primers and proper diameter backer rods for exterior sealant work in 
accordance with the recommendations of the sealant manufacturer for encountered 
conditions. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor shall engage a qualified independent testing agency to 
perform testing indicated for entrance assemblies and other fixed frame assemblies. 

B. Test for water infiltration per AAMA 501.2; latest edition.  Test within the first 10% of 
work complete, area to be a minimum of 100 SF of wall and including a perimeter 
where work adjoins adjacent construction.  Interior finishes must not interfere with 
observation of test area or be removed from test area.  Not appropriate for operable 
windows and doors. 

1. This test (AAMA 501.2) shall be performed infield on new construction. 

C. Repair or remove Work that does not meet requirements or that is damaged by testing; 
replace to conform to specified requirements. 

3.4 ADJUSTMENTS, CLEANING AND PROTECTION 

A. Damage to Factory-Applied Finish 

1. Should the factory-applied coatings become scratched, abraded, or damaged during 
transport, delivery, storage or erection, it shall be this trade Contractor's 
responsibility to remove and/or repair those defective areas or components, as 
directed by the Architect and to the satisfaction of the Architect. 

2. It is the essence of this repair work that it shall be identical to the  
factory-applied finish with regards to texture gloss finish, appearance and 
performance. 

B. Protection and Cleaning 

1. Upon completion of work, remove protective coverings from exposed surfaces, 
and clean surfaces of soil and discoloration.  Cleaning shall be in accordance with 
the provisions of the requirements of the applicable manufacturers of the 
aluminum, glass, gasket and aluminum finishing. 

2. Weep holes and drainage channels shall be unobstructed and free of dirt, rubbish 
and sealants. 
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3. Clean all exposed work erected by this Section, including interior and exterior 
surfaces of exterior glass.  Remove all glazing compound and other foreign matter 
and thoroughly clean metal using cleaning preparations which will in no way harm 
aluminum or glass surfaces.  During this cleaning, repair damaged surfaces, 
scratches, marks, etc., found to the satisfaction of the Architect and Owner. 

4. Exercise care when cleaning the exterior portions of the building to protect other 
work and sealant to metal joint work. 

C. The finished installation of the work shall be free of defects.  Before final completion 
and acceptance of the building, this Contractor shall repair and/or replace at his own 
expense defective work, to the satisfaction of the Owner and the Architect. 

END OF SECTION 
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SECTION 085500 

ALUMINUM CLAD WOOD WINDOWS  

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the aluminum clad wood windows, as shown on the drawings and/or specified 
herein, including but not limited to, the following: 

1. Aluminum clad wood casement windows. 

2. Glass and glazing for windows specified herein. 

1.3 RELATED SECTIONS 

A. Submittals - Section 013000. 

B. Wood blocking - Section 062000. 

C. Sealant work - Section 079200. 

D. Painting - Section 099000.  

1.4 QUALITY ASSURANCE 

A. Qualifications 

1. Fabricator:  Single fabricator regularly engaged for at least ten (10) years 
fabricating products of the kind and quality required for the Project. 

2. Installer:  Experienced carpenter contractor who has completed comparable work. 

B. Design Criteria 

1. Wall Openings:  Accommodate allowable building wall construction tolerances 
and moisture caused brick masonry swelling without stressing or deforming 
window units or over stressing anchorage. 

2. Moisture Changes:  Accommodate wood shrinking and swelling caused by 
ambient condition at the Project without stressing window units, over-stressing 
anchorage, causing sash to bind, or exceeding air/water entry limits. 
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1.5 DEFINITIONS 

A. Performance grade number, included as part of the AAMA/NWWDA product 
designation code, is actual design pressure in pounds force per square foot used to 
determine structural test pressure and water test pressure. 

B. Structural test pressure, for uniform load structural test, is equivalent to 150 percent of 
design pressure. 

1.6 PERFORMANCE REQUIREMENTS 

A. General:  Provide wood windows capable of complying with performance requirements 
indicated, based on testing manufacturer’s windows that are representative of those 
specified and that are of test size indicated below: 

1. Minimum size required by AAMA/NWWDA 101/I.S.2. 

B. AAMA/NWWDA Performance Requirements:  Provide wood windows of the 
performance class and grade indicated that comply with AAMA/NWWDA 101/I.S.2. 

1. Performance Class:  C. 

2. Performance Grade:  R-50. 

3. Exception to AAMA/NWWDA 101/I.S.2:  In addition to requirements for 
performance class and performance grade, design fixed glass framing system to 
limit lateral deflections of glass edges to less than 1/175 of glass-edge length or 3/4 
inch, whichever is less, at design pressure based on the following: 

a. Testing performed according to AAMA/NWWDA 101/I.S.2, Uniform Load 
Deflection Test. 

 
C. Thermal Performance:  U Factor of 0.34 or lower certification. 

1. Solar heat gain coefficient shall be 0.36 or less. 

D. Windows shall be “Energy Star” labeled. 

E. Windows shall comply with Hurricane Code. 

1.7 SUBMITTALS 

A. Wood Samples:  Duplicate pairs of samples for each species of unfinished and 
transparent finished wood proposed for production work. 

1. Samples shall be large enough to accurately show typical appearance 
characteristics. 

2. Each pair of samples shall show extremes of appearance characteristic of range 
proposed for the work.  Wood used for production shall be within this range. 

B. Mock-Ups:  Window assemblies for typical wall openings shall be provided, complete 
and ready to install. 
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C. Mock Up Testing:   

1. Air Infiltration:  After mock up is installed, test window performance requirements 
according to ASTM E 783. 

2. Water Spray Test:  After completing the mock up installation, test window for 
water penetration according to AAMA 501.2. 

D. Shop Drawings 

1. Window types, sizes, locations, and quantities, keyed to scale elevations.  Identify 
materials, finish and species of woods, glazing types, hardware and anchoring 
provisions. 

2. Details:  Full or large scale, keyed to scale elevations.  Show frame and sash 
construction, glazing, weep/vent provisions, hardware, weatherstripping and 
anchorage. 

3. Installation:  Clearly show relation to adjoining construction.  Give blocking 
requirements, clearances, and instructions necessary for proper installation. 

E. Certifications 

1. Fabricator Qualifications:  Not less than ten (10) years prior successful production 
of units similar to those required.  List projects having windows of the kind 
required for the project.  Installations shall have been done to meet job conditions 
and performance requirements of the kind shown and specified for this Project.  
Give installation dates, locations, contact names, addresses, and phone numbers for 
each project. 

2. Test Report:  Certified independent testing agency reports to show compliance 
with specified window performance requirements.  Tests shall have been made 
within five (5) years of submission.  They shall include test descriptions and 
results, and complete enough product descriptions to show that tested products are 
representative of those proposed for the project. 

a. Independent testing laboratory shall meet criteria of ASTM E 548. 
 

F. Maintenance Instructions:  Two copies of manufacturer's Technical Manual with 
recommendations for routine Owner maintenance of window units, hardware and wood 
finishes, and instructions for removing and replacing sash and glass. 

1.8 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver factory assembled windows in enclosed vans.  Bundle and label loose materials 
as necessary to prevent loss and damage. 

B. Store products in a clean, protected, dry, well-ventilated building, on platforms or 
blocking at least 4" above floor.  Stack products so they do not warp, bend or twist.  
Store windows upright, not flat or leaning, with at least 1/4" air space between units. 

C. Handle windows with clean hands or canvas gloves. 
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1.9 JOB CONDITIONS 

A. Connecting Work:  Constructed or specified tolerances.  Field dimensions agreed upon, 
prior to fabrication. 

B. Reference Points:  Bench marks and other required reference points shall be 
established. 

C. Environmental Conditions:  Air temperature during installation shall be at least 40 deg. 
F. and rising, and the wind light or still.  Work areas and materials shall be dry and free 
of ice and snow. 

D. Field Measurements:  Verify wood window openings by field measurements before 
fabrication and indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish opening dimensions and proceed with fabricating 
wood windows without field measurements.  Coordinate wall construction to 
ensure that actual opening dimensions correspond to established dimensions. 

1.10 WARRANTY 

A. Warrant windows for a period of five (5) years against damage or defects of any kind, 
including defective materials and installation. 

1. Insulating glass shall be warranted for a period of ten (10) years. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Provide “Architect Series” aluminum clad wood windows as manufactured by Pella or 
approved equal made by Marvin Windows, Pozzi, Bonneville, Lincoln Windows, Kolbe 
& Kolbe or Sierra Pacific. 

2.2 WINDOWS 

A. Frame 

1. Select softwood, water repellent, preservative treated in accordance with WDMA 
I.S.4. 

2. Interior Exposed Surfaces:  Clear pine with no visible fastener holes; shop primed. 

3. Exterior Surfaces:  Clad with aluminum. 

4. Overall Frame Depth:  5”. 



Belmar Pavilions 085500-5 Aluminum Clad Wood Windows 
    
 

B. Sash 

1. Select softwood, water repellent, preservative treated in accordance with WDMA 
I.S.4. 

2. Interior Exposed Surfaces:  Clear pine with no visible fastener holes; shop primed. 

3. Exterior Surfaces:  Clad with aluminum, lap jointed at corners. 

4. Corners:  Mortised and tenoned, glued and secured with metal fasteners. 

5. Sash Thickness:  1-3/4”. 

C. Weatherstripping 

1. Dual weatherstripping. 

2. Continuous, flexible, polyvinyl chloride (PVC) material in dual durometer design. 

3. Units shall have welded corners, compressed between frame and sash for positive 
seal on all 4 sides. 

4. Secondary PVC leaf type weatherstrip between sash and frame for positive seals 
on all 4 sides. 

D. Glazing 

1. 1” Laminated IGU “Hurricane Shield” with low E coating. 

E. Insect Screens 

1. Compliance:  ASTM D 3656 and SMA 1201. 

2. Screen Cloth:  Vinyl coated fiberglass, 18/16 mesh. 

3. Set in aluminum frame fitted to inside of window. 

4. Complete with necessary hardware. 

5. Screen Frame Finish:  baked enamel; color to match aluminum cladding of wood 
windows. 

F. Window Hardware 

1. Operator 

a. Steel worm gar operator with folding crank handle and with hardened gears, 
finish as selected by the Architect. 

b. Operator Base:  Zinc die cast with painted finish. 
c. Operator Linkage, Hinge Slide, and Hinge Arms:  300 series stainless steel. 
d. Exposed Fasteners:  Stainless steel. 
e. Hardware Salt Spray Exposure, ASTM B 117:  Exceed 1,000 hours. 
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2. Locking System:  SureLock System 

a. Single handle locking system. 
b. Operate positive acting arms that reach out and pull sash into locked position. 
c. One installed on sash 29” and smaller in frame height, 2 unison operating 

locks installed on sash over 29” in frame height. 
d. Lock Handle Finish:  As selected by the Architect. 

 
2.3 ACCESSORIES 

A. Flashing/Sealant Tape:  Pella SmartFlash. 

1. Aluminum foil backed butyl window flashing tape. 

2. Maximum Total Thickness:  0.013” 

B. Interior applications of field-applied adhesives, sealants, paints and coatings relating to 
work of this Section shall meet the requirements of Section 01505: VOC Limits for 
Adhesives, Sealants and Paints 

2.4 FINISH 

A. Interior wood surfaces shall be shop primed with wood alkyd primer/sealer made by 
Benjamin Moore or approved equal, applied 2 mils d.f.t. 

B. Exterior aluminum surfaces shall be given two (2) coats 70% fluorocarbon based 
(Kynar 500) finish meeting AAMA 2605; custom color selected by Architect. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions to which this work is to be attached or applied, and 
correct any conditions which are detrimental to the proper and expeditious installation 
of the work.  Starting of the work shall imply acceptance of the surfaces and conditions 
to perform the work as specified. 

B. Verify dimensions taken at the job site affecting the work.  Bring field dimensions 
which are at variance to the attention of the Architect.  Obtain decision regarding 
corrective measures before the start of installation. 

3.2 INSTALLATION 

A. General:  Install windows per approved shop drawings, in proper relation to adjoining 
construction.  Do not twist frames or force fit them into poorly prepared openings.  
Anchor windows as required to satisfy design requirements.  See manufacturer’s 
installation instructions and approved shop drawings. 

B. Center window units in wall openings, leaving a uniform interface caulking recess on 
all four sides. 
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C. Install windows level, plumb, square, true to line, without distortion or impeding 
thermal movement, anchored securely in place to structural support, and in proper 
relation to wall flashing and other adjacent construction. 

D. Set sill members in bed of sealant or with gaskets, as required, for weathertight 
construction.   

E. Anchorage:  Install anchors through frame centerline beside shims.  Anchor units to 
wood blocking with wood screws and to metal framing with toggle bolts; countersink 
anchor heads.  All anchors shall be concealed by closed sash, or in the case of fixed 
units, with plugs. 

F. Installation to conform to window manufacturer's requirements as indicated in the 
manufacturer's Technical Manual. 

G. Metal Protection:  Separate aluminum and other corrodible surfaces from sources of 
corrosion or electrolytic action at points of contact with other materials by complying 
with requirements specified in “Dissimilar Materials” Paragraph in Appendix B in 
AAMA/NWWDA 101/I.S.2. 

3.3 ADJUSTING 

A. Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight 
fit at contact points and weather stripping for smooth operation and weathertight 
closure. Lubricate hardware and moving parts. 

3.4 PROTECTION AND CLEANING 

A. Protect window surfaces from contact with contaminating substances resulting from 
construction operations.  In addition, monitor window surfaces adjacent to and below 
exterior concrete and masonry surfaces during construction for presence of dirt, scum, 
alkaline deposits, stains, or other contaminants.  If contaminating substances do contact 
window surfaces, remove contaminants immediately according to manufacturer’s 
written recommendations. 

B. Clean exposed surfaces immediately after installing windows.  Avoid damaging 
protective coatings and finishes.  Remove excess sealants, glazing materials, dirt, and 
other substances. 

C. Clean factory-glazed glass immediately after installing windows.  Comply with 
manufacturer’s written recommendations for final cleaning and maintenance.  Remove 
nonpermanent labels and clean surfaces. 

D. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period. 

END OF SECTION 



SECTION 087100 
 

FINISH HARDWARE 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of 
the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this section, as shown or specified, includes all labor, materials, equipment and 
services necessary to complete the Finish Hardware work as shown on the drawings and 
specified herein, including but not limited to, the following: 

1. Mechanical door hardware for swinging doors. 

1.3 Related Sections: 

 A. Wood frame construction – Section 06100 

 B. Steel doors and frames – Section 081113 

 C. Wood doors – Section 081416 

 D. FRP Doors – Section 082100 

 E. Aluminum Assemblies – Section 084412  

1.4 REFERENCES 

A. Fire/Life Safety 

1. NFPA - National Fire Protection Association 

a. NFPA 70 – National Electric Code 
b. NFPA 80 - Standard for Fire Doors and Fire Windows 
c. NFPA 101 - Life Safety Code 
d. NFPA 105 - Smoke and Draft Control Door Assemblies 

2. State Fire Safety Code. 

B. UL - Underwriters Laboratories 

1. UL 10B - Fire Test of Door Assemblies 
2. UL 10C - Positive Pressure Test of Fire Door Assemblies 
3. UL 305 - Panic Hardware 
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C. Accessibility 

1. ADA - Americans with Disabilities Act. 
2. ANSI A117.1 - Accessible and Usable Buildings and Facilities.  

D. DHI - Door and Hardware Institute  

1. Sequence and Format for the Hardware Schedule 
2. Recommended Locations for Builders Hardware 
3. Key Systems and Nomenclature 

E. ANSI - American National Standards Institute 

1. ANSI/BHMA A156.1 - A156.29, and ANSI A156.31 - Standards for Hardware and 
Specialties 

1.5 SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 requirements. 
2. Highlight, encircle, or otherwise specifically identify on submittals deviations from 

Contract Documents, issues of incompatibility or other issues which may detrimentally 
affect the Work. 

3. Prior to forwarding submittal, comply with procedures for verifying existing door and 
frame compatibility for new hardware, as specified in PART 3, “EXAMINATION” 
article, herein. 

B. Action Submittals: 

1. Product Data:  Product data including manufacturers’ technical product data for each item 
of door hardware, installation instructions, maintenance of operating parts and finish, and 
other information necessary to show compliance with requirements. 

2. Samples for Verification:  If requested by Architect, submit production sample or sample 
installations of each type of exposed hardware unit in finish indicated, and tagged with 
full description for coordination with schedule. 

a. Samples will be returned to supplier in like-new condition.  Units that are acc
to Architect may, after final check of operations, be incorporated into Work, within 
limitations of key coordination requirements. 

eptable 

3. Door Hardware Schedule:  Submit schedule with hardware sets in vertical format as 
illustrated by Sequence of Format for the Hardware Schedule as published by the Door 
and Hardware Institute.  Indicate complete designations of each item required for each 
door or opening, include: 

a. Door Index; include door number, heading number, and Architects hardware set 
number. 

b. Opening Lock Function Spreadsheet: List locking device and function for each 
opening. 

c. Type, style, function, size, and finish of each hardware item. 
d. Name and manufacturer of each item. 
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e. Fastenings and other pertinent information. 
f. Location of each hardware set cross-referenced to indications on Drawings. 
g. Explanation of all abbreviations, symbols, and codes contained in schedule. 
h. Mounting locations for hardware. 
i. Door and frame sizes and materials. 
j. Name and phone number for local manufacturer's representative for each product. 

4. Key Schedule:  

a. After Keying Conference, provide keying schedule listing levels of keying as well as 
explanation of key system's function, key symbols used and door numbers con

b. Use ANSI A
trolled. 

156.28 “Recommended Practices for Keying Systems” as guideline for 

e 
dex each 

t, hardware heading number, cross 

stem schematic 

 system schematic directly to Owner, by 

f. Prepare key schedule by or under supervision of supplier, detailing Owner’s final 

5. Templates: After final approval of hardware schedule, provide templates for doors, 
. 

F. Informational Submittals: 

1. Qualification Data:  For Supplier, Installer and Architectural Hardware Consultant. 

ted 

3. Certificates of Compliance: 

a. Certificates of compliance for fire-rated hardware and installation instructions if 

ance, signed by Contractor, 

cation:  Letter of compliance, 
ination 

 
ualified 

nomenclature, definitions, and approach for selecting optimal keying system. 
c. Provide 3 copies of keying schedule for review prepared and detailed in accordanc

with referenced DHI publication.  Include schematic keying diagram and in
key to unique door designations. 

d. Index keying schedule by door number, keyse
keying instructions, and special key stamping instructions. 

e. Provide one complete bitting list of key cuts and one key sy
illustrating system usage and expansion. 
1) Forward bitting list, key cuts and key

means as directed by Owner. 

keying instructions for locks. 

frames and other work specified to be factory prepared for door hardware installation

2. Product Certificates for electrified door hardware, signed by manufacturer: 

a. Certify that door hardware approved for use on types and sizes of labeled fire-ra
doors complies with listed fire-rated door assemblies. 

requested by Architect or Authority Having Jurisdiction. 
b. Installer Training Meeting Certification:  Letter of compli

attesting to completion of installer training meeting specified in “QUALITY 
ASSURANCE” article, herein. 

c. Electrified Hardware Coordination Conference Certifi
signed by Contractor, attesting to completion of electrified hardware coord
conference, specified in “QUALITY ASSURANCE” article, herein. 

4. Product Test Reports:  For compliance with accessibility requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by q
testing agency, for door hardware on doors located in accessible routes. 

5. Warranty:  Special warranty specified in this Section. 
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G. Closeout Submittals: 

1. Operations and Maintenance Data :  Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Name, address, and phone number of local representative for each manufacturer. 
d. Parts list for each product. 
e. Final approved hardware schedule, edited to reflect conditions as-installed. 
f. Final keying schedule 
g. Copies of floor plans with keying nomenclature  
h. As-installed wiring diagrams for each opening connected to power, both low vol

and 110 volts. 
tage 

t 

i. Copy of warranties including appropriate reference numbers for manufacturers to 
identify project. 

1.2 QUALITY ASSURANCE 

A. Product Substitutions: Comply with product requirements stated in Division 01 and as 
specified herein. 

1. Where specific manufacturer’s product is named and accompanied by “No Substitute,” 
including make or model number or other designation, provide product specified. (Note: 
Certain products have been selected for their unique characteristics and particular project 
suitability.) 

2. Where products indicate “acceptable substitute” or “acceptable manufacturer”, provide 
product from specified manufacturers, subject to compliance with specified requirements 
and “Single Source Responsibility” requirements stated herein. 

B. Supplier Qualifications and Responsibilities: Recognized architectural hardware supplier with 
record of successful in-service performance for supplying door hardware similar in quantity, 
type, and quality to that indicated for this Project and that provides certified Architectural 
Hardware Consultant (AHC) available to Owner, Architect, and Contractor, at reasonable 
times during the Work for consultation. 

1. Warehousing Facilities:  In Project's vicinity. 
2. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 
3. Engineering Responsibility:  Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 
units in assemblies similar to those indicated for this Project. 

4. Coordination Responsibility: Coordinate installation of electronic security hardware with 
Architect and electrical engineers and provide installation and technical data to Architect 
and other related subcontractors. 

a. Upon completion of electronic security hardware installation, inspect and verify tha
all components are working properly. 

C. Installer Qualifications: Qualified tradesmen, skilled in application of commercial grade 
hardware with record of successful in-service performance for installing door hardware 
similar in quantity, type, and quality to that indicated for this Project. 
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D. Single Source Responsibility:  Obtain each type of door hardware from single manufacturer. 

E. Fire-Rated Door Openings:  Provide door hardware for fire-rated openings that complies with 
NFPA 80 and requirements of authorities having jurisdiction.  Provide only items of door 
hardware that are listed and are identical to products tested by Underwriters Laboratories, 
Intertek Testing Services, or other testing and inspecting organizations acceptable to 
authorities having jurisdiction for use on types and sizes of doors indicated, based on testing 
at positive pressure and according to NFPA 252 or UL 10C and in compliance with 
requirements of fire-rated door and door frame labels. 

F. Means of Egress Doors:  Latches do not require more than 15 lbf (67 N) to release latch.  
Locks do not require use of key, tool, or special knowledge for operation. 

G. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with 
governing accessibility regulations cited in “REFERENCES” article, herein. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of wrist 
and that operate with force of not more than 5 lbf (22.2 N). 

2. Maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to doo
b. Sliding

r. 
 or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch. 

tion. 

 

iods so that, from open position of 70 degrees, door will 
ge 

H. Keying Conference:  Conduct conference at Project site to comply with requirements in 

1. Attendees: Owner, Contractor, Architect, Installer, and Supplier’s Architectural 

erence decisions into final keying schedule after reviewing door 

a. Function of building, flow of traffic, purpose of each area, degree of security 

. 

I. Pre-installation Conference:  Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 

c. Fire Doors:  Minimum opening force allowable by authorities having jurisdic

3. Bevel raised thresholds with slope of not more than 1:2.  Provide thresholds not more 
than 1/2 inch (13 mm) high. 

4. Adjust door closer sweep per
take at least 3 seconds to move to 3 inches (75 mm) from latch, measured to leading ed
of door. 

Division 01. 

Hardware Consultant.  
2. Incorporate keying conf

hardware keying system including: 

required, and plans for future expansion. 
b. Preliminary key system schematic diagram
c. Requirements for key control system. 
d. Requirements for access control. 
e. Address for delivery of keys. 

personnel, equipment, and facilities needed to make progress and avoid delays. 
2. Inspect and discuss preparatory work performed by other trades. 
3. Review required testing, inspecting, and certifying procedures. 
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1.3 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. 

1. Deliver each article of hardware in manufacturer’s original packaging. 

C. Project Conditions: 

1. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 

2. Provide secure lock-up for door hardware delivered to Project, but not yet installed.  
Control handling and installation of hardware items so that completion of Work will not 
be delayed by hardware losses both before and after installation. 

D. Protection and Damage: 

1. Promptly replace products damaged during shipping. 
2. Handle hardware in manner to avoid damage, marring, or scratching.  Correct, replace or 

repair products damaged during Work. 
3. Protect products against malfunction due to paint, solvent, cleanser, or any chemical 

agent. 

E. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

F. Deliver keys to Owner by registered mail or overnight package service. 

1.4 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction.  
Cast anchoring inserts into concrete.  Concrete, reinforcement, and formwork requirements 
are specified in Division 03. 

B. Installation Templates:  Distribute for doors, frames, and other work specified to be factory 
prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made 
for locating and installing door hardware to comply with indicated requirements. 

C. Security:  Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period. 
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1. Warranty Period: Years from date of Substantial Completion, for durations indicated. 

a. Closers: 
1) Mechanical: 10 years. 
2) Electrified: 2 years. 

b. Exit Devices: 
1) Mechanical: 3 years. 
2) Electrified: 1 year. 

c. Locksets: 
1) Mechanical: 3 years. 
2) Electrified: 1 year. 

d. Continuous Hinges:  Lifetime warranty. 
e. Key Blanks: Lifetime 

2. Warranty does not cover damage or faulty operation due to improper installation, 
improper use or abuse. 

1.6 MAINTENANCE 

A. Maintenance Tools: 

1. Furnish complete set of special tools required for maintenance and adjustment of 
hardware, including changing of cylinders. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Approval of manufacturers other than those listed shall be in accordance with QUALITY 
ASSURANCE article, herein. 

B. Approval of products from manufacturers indicated as “Acceptable Manufacturer” is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer’s product. 

C. Hand of Door:  Drawings show direction of slide, swing, or hand of each door leaf.  Furnish 
each item of hardware for proper installation and operation of door movement as shown. 

D. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval. 

2.2 MATERIALS 

A. Fasteners 
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1. Provide hardware manufactured to conform to published templates, generally prepared 
for machine screw installation. 

2. Furnish screws for installation with each hardware item.  Finish exposed (exposed under 
any condition) screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 

3. Provide concealed fasteners for hardware units exposed when door is closed except when 
no standard units of type specified are available with concealed fasteners.  Do not use 
thru-bolts for installation where bolt head or nut on opposite face is exposed in other 
work unless thru-bolts are required to fasten hardware securely.  Review door 
specification and advise Architect if thru-bolts are required. 

4. Install hardware with fasteners provided by hardware manufacturer. 

B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation. 

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material. 

2.3 HINGES 

A. Provide five-knuckle, ball bearing hinges. 

1. Manufacturers and Products: 

a. Scheduled Manufacturer and Product: Ives 5BB series. 
b. Acceptable Manufacturers and Products: Hager BB series, Stanley FBB Series. 

B. Requirements: 

1. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide: 

a. Exterior:  Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high 
b. Interior:  Standard weight, steel, 4-1/2 inches (114 mm) high 

2. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide: 

a. Exterior:  Heavy weight, bronze/stainless steel, 5 inches (127 mm) high 
b. Interior:  Heavy weight, steel, 5 inches (127 mm) high 

3. 2 inches or thicker doors: 

a. Exterior:  Heavy weight, bronze or stainless steel, 5 inches (127 mm) high 
b. Interior:  Heavy weight, steel, 5 inches (127 mm) high 

4. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 
one additional hinge for each 30 inches (762 mm) of additional door height. 

5. Where new hinges are specified for existing doors or existing frames, provide new hinges 
of identical size to hinge preparation present in existing door or existing frame. 

6. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges:  Steel pins 
b. Non-Ferrous Hinges:  Stainless steel pins 
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c. Out-Swinging Exterior Doors:  Non-removable pins 
d. Out-Swinging Interior Lockable Doors:  Non-removable pins 
e. Interior Non-lockable Doors:  Non-rising pins 

7. Width of hinges: 4-1/2 inches (114 mm) at 1-3/4 inch (44 mm) thick doors, and 5 inches 
(127 mm) at 2 inches (51 mm) or thicker doors.  Adjust hinge width as required for door, 
frame, and wall conditions to allow proper degree of opening. 

8. Doors 36 inches (914 mm) wide or less furnish hinges 4 ½ inches (114 mm) high; doors 
greater than 36 inches (914 mm) wide furnish hinges 5 inches (127 mm) high, heavy 
weight or standard weight as specified. 

9. Provide hinges with electrified option where specified. Provide with sufficient number 
and gage of concealed wires to accommodate electric function of specified hardware. 
Locate electric hinge at second hinge from bottom or nearest to electrified locking 
component. 

10. Provide mortar guard for each electrified hinge specified, unless specified in hollow 
metal frame specification. 

11. Provide spring hinges where specified. Provide two spring hinges and one bearing hinge 
per door leaf for doors 90 inches (2286 mm) or less in height. Provide one additional 
bearing hinge for each 30 inches (762 mm) of additional door height.  

2.4 CONTINUOUS HINGES 

A. Aluminum Geared 

1. Manufacturers: 

a. Scheduled Manufacturer: Ives. 
b. Acceptable Manufacturers: Markar, Stanley. 

2. Requirements: 

a. Provide aluminum geared continuous hinges conforming to ANSI A156.25, Gra
b. Provide alu

de 2.  
minum geared continuous hinges, where specified in the hardware sets, 

gs at each hinge knuckle for quiet, smooth, self-lubricating 

 of supporting door weights up to 450 pounds, and 

ared continuous hinges that are classified 

 
electric 

2.5 FLUSH BOLTS 

A. Manufacturers: 

fabricated from 6063-T6 aluminum, with 0.25-inch (6 mm) diameter Teflon coated 
stainless steel hinge pin. 

c. Provide split nylon bearin
operation. 

d. Provide hinges capable
successfully tested for 1,500,000 cycles. 

e. On fire-rated doors, provide aluminum ge
for use on rated doors by testing agency acceptable to authority having jurisdiction. 

f. Provide aluminum geared continuous hinges with electrified option where specified.
Provide with sufficient number and gage of concealed wires to accommodate 
function of specified hardware. 

g. Install hinges with fasteners supplied by manufacturer.   
h. Provide hinges with symmetrical hole pattern. 
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1. Scheduled Manufacturer: Ives 
2. Acceptable Manufacturers: Burns 

B. Requirements: 

g, and manual flush bolts with forged bronze or 
stainless steel face plates, extruded brass levers, and with wrought brass guides and 

vide 12 inch (305 mm) steel or brass rods at doors up to 90 inches (2286 mm) 

 

2.6

A. Manufacturers: 

nufacturer: Ives 
2. Acceptable Manufacturers: Burns 

B. Requirements: 

automatic flush bolts, an astragal, or other 
hardware that requires synchronized closing of the doors, provide bar-type coordinating 

ace applied to underside of stop at frame head. 

e 

2.7

A. Manufacturers and Products: 

alcon T Series 
2. Acceptable Manufacturers and Products: Schlage ND series, Corbin-Russwin CL3300 

 conforming to ANSI A156.2 Series 4000, Grade 1.  Cylinders: 
Refer to “KEYING” article, herein. 

ks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with a 

m. 

1. Provide automatic, constant latchin

strikes.  Pro
in height.  For doors over 90 inches (2286 mm) in height increase top rods by 6 inches 
(152 mm) for each additional 6 inches (152 mm) of door height.  Provide dust-proof
strikes at each bottom flush bolt. 

 COORDINATORS 

1. Scheduled Ma

1. Where pairs of doors are equipped with 

device, surf
2. Provide filler bar of correct length for unit to span entire width of opening, and 

appropriate brackets for parallel arm door closers and surface vertical rod exit devic
strikes.  Factory-prep coordinators for vertical rod devices if required. 

 CYLINDRICAL LOCKS – GRADE 1 

1. Scheduled Manufacturer and Product: F

series, Sargent 10-Line. 

B. Requirements: 

1. Provide cylindrical locks

2. Provide loc
1/2 inch (13 mm) latch throw.  Provide proper latch throw for UL listing at pairs. 

3. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws.   
Provide independently operating leve4. rs with two external return spring cassettes mounted 
under roses to prevent lever sag. 
Provide standard ASA strikes unless extended lip strikes are necessary to protect tri5. 

6. Provide electrical options as scheduled. 
7. Lever Trim: Solid cast levers without plastic inserts, and wrought roses on both sides.   

a. Lever Design: Falcon Q-Quantum. 
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b. Tactile Warning (Knurling): Where required by authority having jurisdiction. Provide 

hazardous. 

2.8 EX

A. Manufacturers and Products: 

anufacturer and Product: Falcon 24/25 series with deadlatching 
2. Acceptable Manufacturers and Products: Sargent 80 series with deadlatching, Precision 

devices tested to ANSI/BHMA A156.3 Grade 1, and UL listed for Panic Exit 
or Fire Exit Hardware.  Cylinders: Refer to “KEYING” article, herein. 

s: Touchpad type, fabricated of brass, bronze, stainless steel, or aluminum, 

hes, and outside 

 of alarm 

Locate exit devices at height 
 

oors, or provide spacers to fill gaps behind 
ad kits. 

inches (51 mm) x 3 inches (76 mm) steel tube.  Where scheduled 

t devices, provide heavy-duty 

, and 

e 
cure side) of doors serving rooms considered to be 

ion, highly corrosive areas, and where noted in the hardware sets. 
13. Provide electrical options as scheduled. 

on levers on exterior (secure side) of doors serving rooms considered to be 

IT DEVICES 

1. Scheduled M

Apex series 

B. Requirements: 

1. Provide exit 

2. Exit Device
plated to standard architectural finishes to match balance of door hardware. 

3. Touchpad: Extend minimum of one half of door width. Match exit device finish or 
provide compatible finish. Provide compression springs in devices, latc
trims or controls, tension springs also acceptable. 

4. Provide devices with deadlatching feature for security and for future addition
kits and other electrical requirements. 

5. Provide manufacturer's standard strikes. 
6. Provide exit devices cut to door width and height. 

recommended by exit device manufacturer, allowable by governing building codes, and
approved by Architect. 

7. Mount mechanism case flush on face of d
devices.  Where glass trim or molding projects off face of door, provide glass be

8. Provide hex key dogging at non-fire-rated exit devices. 
9. Removable Mullions: 2 

as keyed removable mullion, provide type that can be removed by use of a keyed 
cylinder, which is self-locking when re-installed. 

10. Where lever handles are specified as outside trim for exi
lever trims with forged or cast escutcheon plates.  Provide vandal-resistant levers that will 
travel to 90-degree down position when more than 35 pounds of torque are applied
which can easily be re-set. 

a. Lever Style: Match lever style of locksets. 
b. Tactile Warning (Knurling): Where required by authority having jurisdiction. Provid

on levers on exterior (se
hazardous. 

11. Provide UL labeled fire exit hardware for fire rated openings. 
12. Field drill weep holes per manufacturer’s recommendation for exit devices used in full 

exterior applicat
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2.9 CYLINDERS: 

A. Manufacturers: 

1. Scheduled Manufacturer: Falcon 
2. Acceptable Manufacturers: Schlage, Corbin-Russwin, Sargent 

B. Requirements: Provide cylinders/cores complying with the following requirements. 

1. Furnished by same manufacturer as locks. 
2. Cylinders/cores compliant with ANSI/BHMA A156.5; latest revision, Section 12, 

Grade 1; permanent cylinders; cylinder face finished to match lockset, manufacturer’s 
series as indicated. 

C. Nickel silver bottom pins. 

1. Identification: 

D. Mark permanent cylinders/cores and keys with applicable blind code per DHI publication 
“Keying Systems and Nomenclature” for identification. Blind code marks shall not include 
actual key cuts. 

E. Identification stamping provisions must be approved by the Architect and Owner. 

F. Failure to comply with stamping requirements shall be cause for replacement of 
cylinders/cores involved at no additional cost to Owner. 

1. Forward cylinders/cores to Owner, separately from keys, by means as directed by Owner. 

G. Project Cylinder/Core Distribution:  Provide cylinders/cores complying with the following 
requirements in Project locations as indicated. 

1. Interior and Exterior Doors:  Conventional cylinders with interchangeable cores. 

H. Replaceable Construction Cores. 

1. Provide temporary construction cores replaceable by permanent cores, furnished in 
accordance with the following requirements. 

I. 12 construction change (day) keys. 

1. Owner or Owner’s Representative will replace temporary construction cores with 
permanent cores. 

2.10 KEYING: 

A. Keying System:  Factory registered, complying with guidelines in ANSI/BHMA A156.28, 
incorporating decisions made at keying conference. 

B. Keying Requirements – General 
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1. Permanent cylinders/cores keyed by the manufacturer according to the following key 
system. 

C. Keying system as directed by the Owner. 

D. Grand Master Key System: Cylinders/cores operated by change (day) keys, master key and 
grand master key. 

E. Keys 

1. Material:  Nickel silver; minimum thickness of .092-inch (2.3mm)  
2. Identification: 

F. Coordinate with cylinder/core and key identification requirements above. 

G. Stamp keys with Owner’s unique key system facility code as established by the manufacturer; 
key symbol and embossed or stamped with “DO NOT DUPLICATE” along with the 
“PATENTED” or patent number to enforce the patent protection. 

H. Failure to comply with stamping requirements shall be cause for replacement of keys 
involved at no additional cost to Owner. 

1. Quantity: Furnish in the following quantities. 

I. Change (Day) Keys:  3 per cylinder/core. 

J. Permanent Control Keys:  3. 

K. Master Keys: 6. 

2.11 DOOR CLOSERS: 

A. Manufacturers and Products:  

1. Scheduled Manufacturer and Product: Falcon SC70 series 
2. Acceptable Manufacturers and Products: Norton 7500 series. 

B. Requirements: 

1. Provide door closers certified to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date 
of manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with aluminum 
cylinder.   

3. Closer Body: 1-1/2 inch (38 mm) diameter with 11/16 inch (17 mm) diameter heat-
treated pinion journal. 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.  

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards.   
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6. Hydraulic Regulation:  By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. 

7. Pressure Relief Valve (PRV) Technology:  Not permitted. 
8. Provide special templates, drop plates, mounting brackets, or adapters for arms as 

required for details, overhead stops, and other door hardware items interfering with closer 
mounting. 

2.12 DOOR TRIM 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives. 
2. Acceptable Manufacturers: Burns. 

B. Requirements: 

1. Provide push plates 4 inches (102 mm) wide by 16 inches (406 mm) high by 0.050 inch 
(1 mm) thick and beveled 4 edges. Where width of door stile prevents use of 4 inches 
(102 mm) wide plate, adjust width to fit. 

2. Provide push bars of solid bar stock, diameter and length as scheduled.  Provide push 
bars of sufficient length to span from center to center of each stile.  Where required, 
mount back to back with pull. 

3. Provide offset pulls of solid bar stock, diameter and length as scheduled.  Where 
required, mount back to back with push bar. 

4. Provide flush pulls as specified.  Where required, provide back-to-back mounted model. 
5. Provide pulls of solid bar stock, diameter and length as scheduled.  Where required, 

mount back to back with push bar. 
6. Provide pull plates 4 inches (102 mm) wide by 16 inches (406 mm) high by 0.050 inch (1 

mm) thick, beveled 4 edges, and prepped for pull.  Where width of door stile prevents use 
of 4 inches (102 mm) wide plate, adjust width to fit. 

7. Provide wire pulls of solid bar stock, diameter and length as scheduled. 

2.13 PROTECTION PLATES 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives. 
2. Acceptable Manufacturers: Burns. 

B. Requirements: 

1. Provide kick plates, mop plates, and armor plates minimum of 0.050 inch (1 mm) thick as 
scheduled.  Furnish with sheet metal or wood screws, finished to match plates.   

2. Sizes of plates: 

a. Kick Plates: 8 inches (254 mm) high by 2 inches (51 mm) less width of door on 
single doors, 1 inch (25 mm) less width of door on pairs 

b. Mop Plates: 8 inches (102 mm) high by 2 inches (51 mm) less width of door on 
single doors, 1 inch (25 mm) less width of door on pairs 
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2.14 DOOR STOPS AND HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives. 
2. Acceptable Manufacturers: Burns. 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide convex type where mortise type locks are 
used and concave type where cylindrical type locks are used. 

2. Where a wall stop cannot be used, provide universal floor stops for low or high rise 
options. 

3. Where wall or floor stop cannot be used, provide medium duty surface mounted overhead 
stop. 

2.15 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND 
GASKETING 

A. Manufacturers: 

1. Scheduled Manufacturer: Reese. 
2. Acceptable Manufacturers: Pemko, Zero. 

B. Requirements: 

1. Provide thresholds, weatherstripping (including door sweeps, seals, astragals) and 
gasketing systems (including smoke, sound, and light) as specified and per architectural 
details.  Match finish of other items.   

2. Size of thresholds:: 

a. Saddle Thresholds: 1/2 inch (13 mm) high by jamb width by door width 
b. Bumper Seal Thresholds: 1/2 inch (13 mm) high by 5 inches (127 mm) wide by doo

width 
r 

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available. 

2.16 SILENCERS 

A. Manufacturers: 

1. Scheduled Manufacturer: Ives. 
2. Acceptable Manufacturers: Burns, Rockwood. 

B. Requirements: 

1. Provide "push-in" type silencers for hollow metal or wood frames.   
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame.   
3. Omit where gasketing is specified. 
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2.17 FINSHES 

A. Finish:  BHMA 626/652 (US26D); except: 

1. Hinges at Exterior Doors:  BHMA 630 (US32D) 
2. Continuous Hinges:  BHMA 628 (US28) 
3. Push Plates, Pulls, and Push Bars:  BHMA 630 (US32D) 
4. Protection Plates:  BHMA 630 (US32D) 
5. Overhead Stops and Holders:  BHMA 630 (US32D) 
6. Door Closers:  Powder Coat to Match 
7. Wall Stops:  BHMA 630 (US32D) 
8. Latch Protectors:  BHMA 630 (US32D) 
9. Weatherstripping:  Clear Anodized Aluminum 
10. Thresholds:  Mill Finish Aluminum 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. 

B. Existing Door and Frame Compatibility: Field verify existing doors and frames receiving new 
hardware and existing conditions receiving new openings. Verify that new hardware is 
compatible with existing door and frame preparation and existing conditions. 

C. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Where on-site modification of doors and frames is required:  

1. Remove existing hardware being replaced, tag, and store according to contract 
documents. 

2. Field modify and prepare existing door and frame for new hardware being installed. 
3. When modifications are exposed to view, use concealed fasteners, when possible. 
4. Prepare hardware locations in accordance with: 

a. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and
frames according to ANSI/SDI A250.6. 

 

 b. Wood Doors: DHI WDHS.5 "Recommended Hardware Reinforcement Locations for
Mineral Core Wood Flush Doors." 

c. Doors in rated assemblies: NFPA 80 for restrictions on on-site door hardware 
preparation. 
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3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights to comply with the following, 
unless otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  ANSI/SDI A250.8. 
2. Custom Steel Doors and Frames:  HMMA 831. 
3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 

B. Install each hardware item in compliance with manufacturer’s instructions and 
recommendations, using only fasteners provided by manufacturer. 

C. Do not install surface mounted items until finishes have been completed on substrate.  Protect 
all installed hardware during painting. 

D. Set units level, plumb and true to line and location.  Adjust and reinforce attachment substrate 
as necessary for proper installation and operation. 

E. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors according to industry standards. 

F. Install operating parts so they move freely and smoothly without binding, sticking, or 
excessive clearance. 

G. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated or one hinge for every 30 
inches (750 mm) of door height, whichever is more stringent, unless other equivalent means 
of support for door, such as spring hinges or pivots, are provided. 

H. Intermediate Offset Pivots:  Where offset pivots are indicated, provide intermediate offset 
pivots in quantities indicated in door hardware schedule but not fewer than one intermediate 
offset pivot per door and one additional intermediate offset pivot for every 30 inches (750 
mm) of door height greater than 90 inches (2286 mm). 

I. Lock Cylinders:  Install construction cores to secure building and areas during construction 
period. 

1. Replace construction cores with permanent cores as indicated in keying section. 

J. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Closers shall not be visible in corridors, lobbies and 
other public spaces unless approved by Architect. 

K. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior 
doors, and stair side of stairway doors. 

L. Thresholds:  Set thresholds in full bed of sealant complying with requirements specified in 
Division 07 Section "Joint Sealants." 
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M. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule.  Do not mount floor stops where they may impede traffic or present 
tripping hazard. 

N. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 

O. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 

P. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed. 

3.4 FIELD QUALITY CONTROL 

A. Architectural Hardware Consultant:  Engage qualified independent Architectural Hardware 
Consultant to perform inspections and to prepare inspection reports. 

1. Architectural Hardware Consultant will inspect door hardware and state in each report 
whether installed work complies with or deviates from requirements, including whether 
door hardware is properly installed and adjusted. 

3.5 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 
operate as intended.  Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely 
from an open position of 30 degrees. 

2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage 
lock bolt. 

3. Door Closers:  Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment:  Approximately six months after date of Substantial Completion, 
Installer's Architectural Hardware Consultant shall examine and readjust each item of door 
hardware, including adjusting operating forces, as necessary to ensure function of doors, door 
hardware, and electrified door hardware. 

3.6 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure door hardware is without damage 
or deterioration at time of Substantial Completion. 
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3.7 DEMONSTRATION 

A. Provide training for Owner's maintenance personnel to adjust, operate, and maintain door 
hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and 
Training." 

3.8 DOOR HARDWARE SCHEDULE 

A. Locksets, exit devices, and other hardware items are referenced in the following hardware 
sets for series, type and function. Refer to the above-specifications for special features, 
options, cylinders/keying, and other requirements. 

B. Hardware Sets: 
 
5TH AVENUE PAVILION 

 

Hardware Group No. 01 

P rovide each P  door(s) with the following: R  
Qty Description Catalog Number Finish Mfr 

2 EA  CONT. HINGE 112HD 628 IVE 
1 EA  KEYED REMOVABLE 

MULLION 
KR4023 USP FAL 

2 EA  PANIC HARDWARE 24-R-L-712-QUA-US26D 630 FAL 
1 EA  MORTISE CYLINDER C987 X CAM AS REQUIRED 

FOR USE WITH MULLION 
626 FAL 

2 EA  MORTISE CYLINDER C987 X CAM AS REQUIRED 626 FAL 
2 EA  SFIC CONST. CORE C607CCA  FAL 
3 EA  SFIC CORE C607 626 FAL 
2 EA  SURFACE CLOSER SC71 SS 689 FAL 
1 EA  THRESHOLD 656A MSLA-10 AL ZER 
1 SET  WEATHERSTRIPPING BY DOOR MANUFACTURER   

 

Hardware Group No. 02 

P rovide each P  door(s) with the following: R  
Qty Description Catalog Number Finish Mfr 

6 EA  HW HINGE 5BB1HW 4.5 X 4.5 NRP 630 IVE 
2 EA  PANIC HARDWARE 25-V-L-LBR-511-QUA 630 FAL 
2 EA  MORTISE CYLINDER C987 X CAM AS REQUIRED 626 FAL 
2 EA  SFIC CORE C607 626 FAL 
2 EA  SURFACE CLOSER SC71 HDPA 689 FAL 
2 EA  KICK PLATE 8400 8" X 1" LDW 630 IVE 
2 EA  WALL STOP WS407CCV 630 IVE 
2 EA  SILENCER SR64 GRY IVE 
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Hardware Group No. 03 

P rovide each P  door(s) with the following: R  
Qty Description Catalog Number Finish Mfr 

6 EA  HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
2 EA  MANUAL FLUSH 

BOLT 
FB358 626 IVE 

1 EA  DUST PROOF STRIKE DP2 626 IVE 
1 EA  STOREROOM LOCK T581H7D QUA 626 FAL 
1 EA  SFIC CORE C607 626 FAL 
1 EA  SURFACE CLOSER SC71 HDPA 689 FAL 
2 EA  WALL STOP WS407CCV 630 IVE 
2 EA  SILENCER SR64 GRY IVE 

 
 

Hardware Group No. 04 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

1 EA  NOTE ALL HARDWARE BY DOOR 
MANUFACTURER 

  

   1      EA        THRESHOLD (FULL          233A & 235A MSLA-10        AL            ZER 
          LENGTH) 
 

Hardware Group No. 05 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

3 EA  HINGE 5BB1 4.5 X 4.5 630 IVE 
1 EA  STOREROOM LOCK T581H7D QUA 626 FAL 
1 EA  SFIC CORE C607 626 FAL 
1 EA  SURFACE CLOSER SC71 RW 689 FAL 
1 EA  KICK PLATE 8400 8" X 2" LDW 630 IVE 
1 EA  WALL STOP WS407CCV 630 IVE 
1 SET  SEALS 188FS BLK ZER 

 

Hardware Group No. 06 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

3 EA  HINGE 5BB1 4.5 X 4.5 630 IVE 
1 EA  PUSH PLATE 8200 4" X 16" 630 IVE 
1 EA  PULL PLATE 8302 6" 4" X 16" 630 IVE 
1 EA  SURFACE CLOSER SC71 RW 689 FAL 
1 EA  KICK PLATE 8400 8" X 2" LDW 630 IVE 
1 EA  WALL STOP WS407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
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Hardware Group No. 07 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

3 EA  HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
1 EA  STOREROOM LOCK T581H7D QUA 626 FAL 
1 EA  SFIC CORE C607 626 FAL 
1 EA  SURFACE CLOSER SC71 HDPA 689 FAL 
1 EA  KICK PLATE 8400 8" X 1" LDW 630 IVE 
1 EA  WALL STOP WS407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 

Hardware Group No. 08 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

3 EA  HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
1 EA  STOREROOM LOCK T581H7D QUA 626 FAL 
1 EA  SFIC CORE C607 626 FAL 
1 EA  WALL STOP WS407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 

Hardware Group No. 09 

P rovide each RU door(s) with the following:   
Qty Description Catalog Number Finish Mfr 

1 EA  MORTISE CYLINDER C987 X CAM AS REQUIRED 626 FAL 
1 EA  SFIC CONST. CORE C607CCA  FAL 
1 EA  SFIC CORE C607 626 FAL 
1 EA  NOTE BALANCE OF HARDWARE BY DOOR 

MANUFACTURER 
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10TH AVENUE PAVILION 

Hardware Group No. 01 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

1 EA  CONT. HINGE 112HD 628 IVE 
1 EA  CLASSROOM LOCK T561H7D QUA 626 FAL 
1 EA  SFIC CORE C607 626 FAL 
1 EA  OH STOP 100S 630 GLY 
1 EA  SURFACE CLOSER SC71 RW 689 FAL 
1 EA  KICK PLATE 8400 8" X 2" LDW 630 IVE 
1 EA  THRESHOLD 656A MSLA-10 AL ZER 
1 SET  WEATHERSTRIPPING BY DOOR MANUFACTURER   

 

Hardware Group No. 02 

NOT USED 
 

Hardware Group No. 03 

P rovide each RU door(s) with the following:   
Qty Description Catalog Number Finish Mfr 

1 EA  MORTISE CYLINDER C987 X CAM AS REQUIRED 626 FAL 
1 EA  SFIC CONST. CORE C607CCA  FAL 
1 EA  SFIC CORE C607 626 FAL 
1 EA  NOTE BALANCE OF HARDWARE BY DOOR 

MANUFACTURER 
  

 

Hardware Group No. 04 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

1 EA  CONT. HINGE 112HD 628 IVE 
1 EA  ENTRY / OFFICE 

LOCK 
T521H7D QUA 626 FAL 

1 EA  SFIC CORE C607 626 FAL 
1 EA  SURFACE CLOSER SC71 RW 689 FAL 
1 EA  WALL STOP WS407CCV 630 IVE 
1 EA  THRESHOLD 656A MSLA-10 AL ZER 
1 SET  WEATHERSTRIPPING BY DOOR MANUFACTURER   
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Hardware Group No. 05 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

3 EA  HINGE 5BB1 4.5 X 4.5 630 IVE 
1 EA  PRIVACY LOCK T301S QUA 626 FAL 
1 EA  KICK PLATE 8400 8" X 1" LDW 630 IVE 
1 EA  KICK PLATE 8400 8" X 2" LDW 630 IVE 
1 EA  WALL STOP WS407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 

Hardware Group No. 06 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

3 EA  HINGE 5BB1 4.5 X 4.5 630 IVE 
1 EA  ENTRY / OFFICE 

LOCK 
T521H7D QUA 626 FAL 

1 EA  SFIC CORE C607 626 FAL 
1 EA  SURFACE CLOSER SC71 RW 689 FAL 
1 EA  WALL STOP WS407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 

Hardware Group No. 07 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

3 EA  HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
1 EA  STOREROOM LOCK T581H7D QUA 626 FAL 
1 EA  SFIC CORE C607 626 FAL 
1 EA  WALL STOP WS407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 

Hardware Group No. 08 

P rovide each P  door(s) with the following: R  
Qty Description Catalog Number Finish Mfr 

2 EA  CONT. HINGE 112HD 628 IVE 
1 EA  KEYED REMOVABLE 

MULLION 
KR4023 USP FAL 

2 EA  PANIC HARDWARE 24-R-L-712-QUA-US26D 630 FAL 
1 EA  MORTISE CYLINDER C987 X CAM AS REQUIRED 

FOR USE WITH MULLION 
626 FAL 

2 EA  MORTISE CYLINDER C987 X CAM AS REQUIRED 626 FAL 
2 EA  SFIC CONST. CORE C607CCA  FAL 
3 EA  SFIC CORE C607 626 FAL 
2 EA  SURFACE CLOSER SC71 SS 689 FAL 
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1 EA  THRESHOLD 656A MSLA-10 AL ZER 
1 SET  WEATHERSTRIPPING BY DOOR MANUFACTURER   

 

Hardware Group No. 09 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

1 EA  CONT. HINGE 112HD 628 IVE 
1 EA  ENTRY / OFFICE 

LOCK 
T521H7D QUA 626 FAL 

1 EA  SFIC CORE C607 626 FAL 
1 EA  SURFACE CLOSER SC71 SS 689 FAL 
1 EA  THRESHOLD 656A MSLA-10 AL ZER 
1 SET  WEATHERSTRIPPING BY DOOR MANUFACTURER   

 

Hardware Group No. 10 

P rovide each P  door(s) with the following: R  
Qty Description Catalog Number Finish Mfr 

6 EA  HINGE 5BB1 4.5 X 4.5 NRP 630 IVE 
2 EA  MANUAL FLUSH 

BOLT 
FB358 626 IVE 

1 EA  DUST PROOF STRIKE DP2 626 IVE 
1 EA  STOREROOM LOCK T581H7D QUA 98838S 626 FAL 
1 EA  SFIC CORE C607 626 FAL 
2 EA  OH STOP 100S 630 GLY 
2 EA  SILENCER SR64 GRY IVE 

 

Hardware Group No. 11 

P rovide each S L door(s) with the following: G  
Qty Description Catalog Number Finish Mfr 

3 EA  HINGE 5BB1 4.5 X 4.5 630 IVE 
1 EA  CLASSROOM LOCK T561H7D QUA 626 FAL 
1 EA  SFIC CORE C607 626 FAL 
1 EA  KICK PLATE 8400 8" X 2" LDW 630 IVE 
1 EA  WALL STOP WS407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 
 
END OF SECTION   



 
 

SECTION 089000 

LOUVERS  

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services 
necessary to complete the louvers as shown on the drawings and/or specified herein, 
including, but not necessarily limited to, the following: 

1. Blank off panels. 

2. Bird screens. 

1.3 RELATED SECTIONS 

A. Masonry - Section 042000. 

B. Sealant work - Section 079200. 

C. Louvers in metal doors - Section 081113. 

D. Aluminum assemblies - Section 084412. 

E. Louvers connected to ductwork - Division 23. 

1.4 QUALITY ASSURANCE 

A. Structural Performance:  Provide exterior metal louvers capable of withstanding the 
effects of loads and stresses from wind and normal thermal movement without 
evidencing permanent deformation of louver components including blades, frames, and 
supports; noise or metal fatigue caused by louver blade rattle or flutter or permanent 
damage to fasteners and anchors. 

1. Wind Load:  State of New Jersey Building Code. 

B. Thermal Movements:  Provide louvers that allow for thermal movements resulting from 
the following maximum change (range) in ambient and surface temperatures by 
preventing buckling, opening of joints, overstressing of components, and other 
detrimental effects. 
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1. Temperature Change (Range):  120 deg. F., ambient; 180 deg. F, material surfaces. 

C. Windborne-Debris-Impact Resistance:  Louvers located within 30 feet of grade shall 
pass large-missile testing requirements in ASTM E 1996 for 120 mph wind when tested 
according to ASTM E 1886.  Test specimens shall be no smaller in width and length 
than louvers indicated for use on Project. 

D. Comply with SMACNA "Architectural Sheet Metal Manual" recommendations for 
fabrication, construction details and installation procedures, except as otherwise 
indicated. 

E. Field Measurements:  Verify size, location and placement of louver units prior to 
fabrication. 

F. Shop Assembly:  Coordinate field measurements and shop drawings with fabrication 
and shop assembly to minimize field adjustments, splicing, mechanical joints and field 
assembly of units.  Preassemble units in shop to greatest extent possible and 
disassemble as necessary for shipping and handling limitations.  Clearly mark units for 
reassembly and coordinated installation. 

1.5 SUBMITTALS 

A. Product Data:  Submit manufacturer's specifications, certified test data, where 
applicable, and installation instructions for required products, including finishes. 

B. Shop Drawings:  Submit shop drawings for fabrication and erection of louver units and 
accessories.  Include plans, elevations and details of sections and connections to 
adjoining work.  Indicate materials, finishes, fasteners, joinery and other information to 
determine compliance with specified requirements. 

C. Samples:  Submit six (6) inch square samples of each required finish.  Prepare samples 
on metal of same gauge and alloy to be used in work.  Where normal color and texture 
variations are to be expected, include two (2) or more units in each sample showing 
limits of such variations. 

1.6 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 
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1.7 WARRANTY 

A. Finish shall be warranted for a period of 20 years, starting from date of Substantial 
Completion of the Project. 

PART 2 PRODUCTS 

2.1 LOUVER MATERIAL 

A. Provide 5" deep storm resistant fixed horizontal louver, Model No. DCH-5704 as 
manufactured by Construction Specialties or equal made by Airolite, Greenheck, 
Ruskin, or approved equal meeting these specifications.  Provide custom shape 
indicated on the drawings. 

B. Material:  Heads, sills, jambs and mullions to be one-piece structural aluminum 
members with integral caulking slot and retaining beads.  Louver shall be designed to 
collect and drain water to exterior at sill by means of multiple gutters in blades and 
channels in jambs and mullions.  Louvers to be supplied with 4" high by full depth sill 
flashings formed from minimum 0.050" thick aluminum.  Sill flashings to have welded 
side panels.  Louvers and sill flashings to be installed in accordance with the 
manufacturer’s recommended procedures to ensure complete water integrity 
performance of the louver system 

C. AMCA Performance:  A 4' x 4' unit shall conform to the following: 

1. Free Area:  7.32 sq. ft. 

2. Percent Free Area:  45.8%. 

3. Free area velocity at the point of beginning water penetration (@0.01oz./ ft of free 
area based on a 15 minute interval test) = 1,169 FPM (5.94 m/s). 

4. Maximum recommended air intake velocity = 969 FPM (4.9 m/s). 

5. Air volume @ 969 FPM free area velocity = 7093 CFM (3.3 m3/s). 

6. Pressure drop @ 969 FPM intake velocity = 0.15 in. H2O (36.5 Pa). 

7. Maximum recommended air exhaust velocity = 1,606 FPM (8.2 m/s). 

8. Air Volume @ 1,606 FPM free area velocity = 11,755 CFM (5.5 m3/s). 

9. Pressure drop @ 1,606 FPM free area velocity = 0.50 in. H2O (124.2 Pa). 

10. Exhaust Pressure Drip at 900 fpm Free Area Velocity:  0.15 in. H2O. 

D. Wind Driven Rain Performance:  The louver test was based on a 39.370" x 39.370" 
core area.  Unit tested at a rainfall rate of 3.0" per hour and with a wind directed tot he 
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face of the louver at a velocity 29.1 mph.  The test data shall show the water penetration 
effectiveness rating at each corresponding ventilation rate. 

1. Core Ventilation 0  132   197   287   380   472   587    680    780    865    991 
Rate: (ft/min) 

2. Free Area 0   289   433   597   722   865   996   1156  1301  1457  1966 
Ventilation Rate 
(ft/min) 

3. Rating   A    A     A      A      A      A       A      A       A       B       C 
Effectiveness 

4. Effectiveness A=1 to 0.99 B=0.989 to C=0.949 to D=0.799 to 0  
Rating    0.95  0.80   

E. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  Cleaned with 
inhibited chemicals; Chemical Finish:  Acid-chromate-fluoride-phosphate conversion 
coating; Organic Coating:  As specified below).  Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturer’s written 
instructions. 

1. Fluoropolymer Two-Coat System:  Manufacturer’s standard two-coat, thermocured 
system consisting of specially formulated inhibitive primer and fluoropolymer 
color topcoat containing not less than 70 percent polyvinylidene fluoride resin by 
weight; complying with AAMA 2605-02. 

2. Custom color and gloss as selected by the Architect. 

F. Louvers shall be furnished with 1/2" mesh, 0.063" diameter aluminum wire intercrimp 
bird screen secured in removable extruded aluminum frames. 

G. Provide aluminum blank off panels behind louvers where shown on mechanical 
drawings, fabricated from .050" thick aluminum face sheets, finish to match louvers; 
reinforce as required to form rigid assembly.  Blank off panels shall be insulated with 
thermafiber insulation of thickness needed to insure an R value of eleven (11). 

H. Fastenings:  Fasteners for exterior application shall be stainless steel.  Provide types, 
gauges and lengths to suit unit installation conditions.  Use Phillips flat head machine 
screws for exposed fasteners, unless otherwise indicated. 

I. Anchors and Inserts:  Use non-ferrous metal or hot dip galvanized anchors and inserts 
for exterior installations and elsewhere as required for corrosion resistance.  Use steel or 
lead expansion bolt devices for drilled in place anchors.  Furnish inserts, as required, to 
be set into concrete or masonry work. 
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J. Bituminous Paint:  SSPC-Paint 12 (cold applied asphalt mastic). 

2.2 FABRICATION, GENERAL 

A. Fabricate frames including integral sills to suit adjacent construction with tolerances for 
installation, including application of sealants in joints between louvers and adjoining 
work. 

B. Include supports, anchorages, and accessories required for complete assembly. 

C. Provide sill extensions made of same material as louvers, where indicated, or required 
for drainage to exterior and to prevent water penetrating to interior. 

D. Join frame members to one another and to stationary louver blades by welding, except 
where indicated otherwise or where field bolted connections between frame members 
are necessary by size of louvers.  Maintain equal blade spacing, including separation 
between blades and frames at head and sill, to produce uniform appearance. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where louvers are to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2  PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions and directions for the 
installation of anchorages which are to be embedded in masonry construction.  
Coordinate the delivery of such items to the project site. 

3.3 INSTALLATION 

A. Locate and place louver units plumb, level and in proper alignment with adjacent work. 

B. Use concealed anchorages wherever possible.  Provide brass or lead washers fitted to 
screws where required to protect metal surfaces and to make a weathertight connection. 

C. Form tight joints with exposed connections accurately fitted together.  Provide reveals 
and openings for sealants and joint fillers, as indicated. 

D. Repair finishes damaged by cutting, welding, soldering and grinding operations 
required for fitting and jointing.  Restore finishes and prime coats of paint so that there 
is no evidence of corrective work.  Return items which cannot be refinished in the field 
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E. Protect aluminum surfaces from corrosion by application of a heavy coating of 
bituminous paint on surfaces which will be in contact with concrete, masonry or 
dissimilar metals. 

F. Provide concealed gaskets, flashings, joint fillers and insulations, and install as the 
work progresses to make the installations weathertight. 

END OF SECTION 



 
 

Belmar Pavilions 092900-1 Gypsum Drywall 
 
 

SECTION 092900 

GYPSUM DRYWALL 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the gypsum drywall as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Gypsum board work for partitions, ceilings, column enclosures, furring, and 
elsewhere where gypsum drywall work is shown on drawings. 

2. Metal supports for gypsum drywall construction. 

3. Acoustical insulation for gypsum drywall work. 

4. Sealant for gypsum drywall work. 

5. Concealed metal reinforcing for attachment of railings, toilet partitions and other 
items supported on drywall partitions and walls. 

6. Taping and finishing of drywall joints. 

7. Installing rings and frames in drywall surfaces for grilles, registers and lighting 
fixtures. 

8. Bracing and connections. 

1.3 RELATED SECTIONS 

A. Thermal insulation - Section 072100. 

B. Hollow metal door frames - Section 081113. 

C. Access doors - Section 083113. 

D. Painting - Section 099000. 

E. Rings for grilles, registers and light fixtures - Division 23 and 26. 
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1.4 QUALITY ASSURANCE 

A. The following standards, as well as other standards which may be referred to in this 
Section, shall apply to the work of this Section: 

1. The Gypsum Construction Handbook, latest edition, USG. 

2. Construction Guide, latest edition, National Gypsum. 

3. ASTM A 568 "Standard Specification for Steel, Sheet, Carbon, and High-Strength, 
Low-Alloy, Hot-Rolled and Cold-Rolled, General Requirements For" 

4. ASTM C 475 "Standard Specification for Joint Treatment Materials For Gypsum 
Wallboard Construction" 

5. ASTM C 645 "Standard Specification for Non-Structural Steel Framing Members" 

6. ASTM C 754 "Standard Specification for Installation of Steel Framing Members to 
Receive Screw Attached Gypsum Panel Products" 

7. ASTM C 840 "Standard Specification for Application and Finishing of Gypsum 
Board" 

8. ASTM C 919 "Standard Specification for Use of Sealants in Acoustical 
Applications" 

9. ASTM C 954 "Standard Specification for Steel Drill Screws For the Application of 
Gypsum Board or Metal Plaster Bases to Steel Studs From 0.033 in. to 0.112 in. in 
Thickness" 

10. ASTM C 1002 "Standard Specification for Steel Self-Piercing Tapping Screws For 
the Application of Gypsum Board" 

11. ASTM C 1177 "Standard Specification for Glass Mat Gypsum Substrate for Use as 
Sheathing" 

12. ASTM C 1178 "Standard Specification for Glass Mat Water Resistant Gypsum 
Backing Board" 

13. ASTM C 1278 "Standard Specification for Fiber-Reinforced Gypsum Panel" 

14. ASTM C 1396 "Standard Specification for Gypsum Board" 

15. ASTM D 3273 "Standard Test Method for Resistance to Growth of Mold on the 
Surface of Interior Coatings in an Environmental Chamber" 

B. Allowable Tolerances:  1/32" offsets between planes of board faces, and 1/16" in 8'-0" 
for plumb, level, warp and bow. 
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C. System Design Load 

1. Provide standard drywall wall assemblies designed and tested by manufacturer to 
withstand a lateral load of 5 lbs. per sq. ft. for the maximum wall height required, 
and with deflection limited to L/240 of partition height. 

a. Drywall assemblies with tile finish shall have a deflection limit of L/360. 
 

2. Provide drywall ceiling assemblies designed, fabricated and installed to have a 
deflection not to exceed L/360. 

D. Fire-Resistance Rating:  Where gypsum drywall with fire resistance ratings are 
indicated, provide materials and installations which are identical with those of 
applicable assemblies tested per ASTM E 119 by fire testing laboratories, or to design 
designations in UL "Fire Resistance Directory" or in listing of other testing agencies 
acceptable to authorities having jurisdiction, and compliant with UL Test #2079; 
criteria for cycle movement for all field height wall sections requiring allowance for 
vertical deflection within framing details. 

E. Installer:  Firm with not less than 5 years of successful experience in the installation of 
specified materials. 

1.5 SUBMITTALS 

A. Submit shop drawing for each drywall partition, furring and ceiling system showing 
size and gauges of framing members, hanger and anchorage devices, wallboard types, 
insulation, sealant, methods of assembly and fastening, control joints indicating column 
lines, corner details, joint finishing and relationship of drywall work to adjacent work. 

B. Samples:  Each material specified herein, 12" x 12", or 12" long, or in manufacturer's 
container, as applicable for type of material submitted. 

C. Manufacturer's Literature:  Submit technical and installation instructions for each 
drywall partition, furring and ceiling system specified herein, and for each fire-rated 
and sound-rated gypsum board assembly.  Submit other data as required to show 
compliance with these specifications, including data for mold resistant joint compound. 

D. Test Reports:  This Contractor shall submit test report, obtained by drywall 
manufacturer, indicating conformance of drywall assemblies to required fire ratings and 
sound ratings. 

1.6 PRODUCT HANDLING AND PROTECTION 

A. Deliver, store and handle drywall work materials to prevent damage.  Deliver materials 
in their original, unopened containers or bundles, and store where protected from 
moisture, damage and from exposure to the elements.  Store wallboard in flat stacks. 

B. Protect wallboard from becoming wet. 



 
 

Belmar Pavilions 092900-4 Gypsum Drywall 
 
 

1.7 ENVIRONMENTAL CONDITIONS 

A. Provide and maintain minimum temperature of fifty-five (55) degrees F. and adequate 
ventilation to eliminate excessive moisture within the building in the area of the drywall 
work for at least twenty-four (24) hours, prior to, during and after installation of drywall 
work.  Installation shall not start until windows are glazed and doors are installed, 
unless openings are temporarily closed.  Space above suspended ceilings shall be 
vented sufficiently to prevent temperature and pressure build up. 

1.8 JOB MOCK-UP 

A. At a suitable location, where directed by the Architect, lay up a portion of a finished 
wall and ceiling demonstrating the quality of work, including finishing, to be obtained 
under this Section.  Omit drywall boards in locations as directed by the Architect to 
show stud spacing and attachments; after acceptance, complete assembly. 

B. Adjust the finishing techniques as required to achieve the finish required by the 
Architect as described in this Section of these specifications. 

C. Upon approval of the mock-up, the mock-up may be left in place as a portion of the 
finished work of this Section. 

D. All drywall work shall be equal in quality to approved mock-up. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturers for Gypsum Drywall Panels and Accessories:  U.S. Gypsum 
Co., Georgia Pacific, Lafarge North America, or National Gypsum Co. meeting 
specification requirements are acceptable. 

1. All drywall products must be manufactured in North America. 

B. Acceptable Manufacturers for Metal Supports of Drywall Assemblies:  Unless 
otherwise noted, provide products manufactured by Dietrich Metal Framing, Super Stud 
Building Products, Marino/Ware, Clark Western or approved equal. 

2.2 METAL SUPPORTS 

A. Metal Floor and Ceiling Runners 

1. Channel Type:  Formed from 20 U.S. Std. gauge (unless otherwise noted) 
galvanized steel, width to suit channel type metal studs.  Use 20 ga. top runners 
with 1-1/4" minimum flanges. 

2. Ceiling runners and head of wall connections at rated partitions shall conform to 
UL #2079 for cycle movement.  Provide positive mechanical connection of 
framing to structure, allowing for vertical movement within connections.  
Minimum of 20 ga. galvanized steel for clips, 25 ga. galvanized steel for ceiling 
runners.  Providing a friction free – anti-seizure movement capacity. 
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a. As manufactured by the Steel Network, VertiClip or VertiTrack or equal 
made by Metal-Lite Inc. 

b. FireTrak (including stud clips) by FireTrak Corp. or equal made by  
Metal-Lite Inc. 

 
3. "J" Type:  Formed from 20 U.S. Std. gauge galvanized steel, 1" x 2-1/2" or 4" wide 

(to suit detail).  

B. Metal Studs, Framing and Furring 

1. Channel Type Studs:  Channel type with holes for passage of conduit formed from 
minimum 20 U.S. Std. gauge (unless heavier gauge is required to meet deflection 
limits) galvanized steel, width as shown on drawings. 

2. Furring Channels:  Hat shaped, formed from galvanized steel, 25 U.S. Std. gauge. 

3. Continuous 16 gauge x 8" wide steel wall plate screwed to studs as required for 
support of railings, toilet partitions and other items supported on drywall partitions 
and walls. 

C. Suspended Ceiling and Fascia Supports 

1. Main Runners:  1-1/2" steel channels, cold rolled at 0.475 lbs. per ft.,  
rust-inhibitive paint finish. 

2. Furring Members:  Screw-type hat-shaped furring channels of 25 ga. zinc-coated 
steel; comply with ASTM C 645. 

3. Hangers:  Galvanized, 1" x 3/16" flat steel slats capable of supporting 5x 
calculated load supported. 

4. Hanger Anchorages:  Provide inserts, clips, bolts, screws and other devices 
applicable to the required method of structural anchorage for ceiling hangers.  Size 
devices for 5x calculated load supported. 

5. Furring Anchorages:  16 ga. galvanized wire ties, manufacturer's standard clips, 
bolts or screws as recommended by furring manufacturer. 

D. All galvanized steel members shall have coating conforming to ASTM A 653, G60. 

2.3 GYPSUM WALLBOARD TYPES 

A. Water Resistant Backing Board for Tile Finish:  1/2" thick and 5/8" thick, 3' x 6', 
"Durock Tile Backer Board" by USG, "Dens-Shield Tile Backer Board" by Georgia 
Pacific, or "EXP Tile Backer Board" by National Gypsum.  Cover joints with a pressure 
sensitive woven glass fiber tape equal to Imperial Type P Tape. 

B. Moisture/Mold Resistant Gypsum Wall Board:  1/2" thick and 5/8" thick as indicated on 
drawings, "Mold Tough," "Mold Tough FR," by U.S. Gypsum, "DensArmor Plus" by 
Georgia Pacific, Lafarge "Mold Defense" and/or Lafarge "Mold Defense Type X," or 
"Gold Bond EXP Interior Extreme Gypsum Board" by National Gypsum, 48" wide, in 
maximum lengths available to minimize end-to-end butt joints. 
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1. Board must have a rating of 10 per ASTM D 3273 with a core that meets ASTM C 
1396, Section 6 or ASTM C 1658. 

2.4 ACCESSORIES 

A. Acoustical Insulation:  Paper-less, non-combustible, semi-rigid mineral fiber mat, 2" 
thick, in walls (unless otherwise indicated), 3 lb./cu. ft. maximum density; Thermafiber 
LLC "Thermafiber," or approved equal. 

B. Fasteners for Wall Board:  USG Brand Screws; Type S Bugle Head for fastening 
wallboard to lighter gauge interior metal framing (up to 20 ga.).  Type S-12 Bugle Head 
for fastening wallboard to heavier gauge interior metal framing (20 ga. to 12 ga.); Type 
S and Type S-12 Pan Head for attaching metal studs to door frames and runners; and 
Type G Bugle Head for fastening wallboard to wall board.  Lengths specified below 
under "Part 3 - Execution" Articles and as recommended by drywall manufacturer. 

1. For Portland cement base boards, fasteners shall be equal to Durock Steel Screws 
by U.S. Gypsum. 

C. Laminating Adhesive:  "Sheetrock Brand Joint Compound." 

D. Metal Trim - Corner Beads:  For 90 degree External Corners - "Dur-A-Bead" No. 103, 
27 U.S. Std. ga. galvanized steel, 1-1/4" x 1-1/4", for 90 degree external corners. 

E. Metal Trim - Edge Beads:  "Sheetrock Brand Paper Faced Metal Bead and Trim." 

F. Metal Trim Treatment Materials and Joint Treatment Materials for Gypsum Drywall 
Boards:  Paper tape for joint reinforcing; Setting Type (Durabond 90) or Lightweight 
Setting Type Joint Compound for taping and topping; and Ready Mix Compound for 
finishing. 

1. For mold-resistant drywall, water resistant drywall, and tile backer board, use glass 
mesh tape with setting joint compound that is rated 10 when tested in accordance 
with ASTM D 3273 and evaluated in accordance with ASTM D 3274.  Acceptable 
joint compound is "Rapid Set One Pass" made by CTS Cement Manufacturing 
Corp. or "Rapid Joint" manufactured by Lafarge North America or approved equal 
meeting standards noted herein. 

G. Control Joints:  No. 0.093, USG. 

H. Acoustical Sealant:  USG "Acoustical Sealant" or "Tremco Acoustical Caulking" of 
Tremco Mfg. Co., or approved equal. 

I. Neoprene Gaskets:  Conform to ASTM D 1056. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where gypsum drywall is to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 



 
 

Belmar Pavilions 092900-7 Gypsum Drywall 
 
 

proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. General 

1. Install drywall work in accordance with drywall manufacturer's printed instructions 
and as indicated on drawings and specified herein. 

2. All metal framing for drywall partitions shall extend from floor to underside of 
structural deck above.  Provide for vertical deflection with positive mechanical 
connections of framing members to structure. 

3. Provide concealed reinforcement, 16 ga. thick by eight (8) inches wide or as 
detailed or as recommended by manufacturer, for attachment of railings, toilet 
partitions, and other items to be supported on the partitions which cannot be 
attached to the metal framing members.  Concealed reinforcement shall span 
between metal studs and be attached thereto using two (2) self-tapping pan head 
screws at each stud. 

a. Back of drywall shall be scored or notched to prevent bulging out where 
reinforcement plate occurs. 

 
B. Fire-Rated Assemblies:  Install fire-rated assemblies in accordance with requirements of 

authorities having jurisdiction, Underwriters' Laboratories and test results obtained and 
published by the drywall manufacturer, for the fire-rated drywall assembly types 
indicated on the drawings. 

C. Acoustic Assemblies:  Install acoustic rated assemblies to achieve a minimum STC as 
noted on drawings, in accordance with test results obtained and published by the 
drywall manufacturer, for the drywall assembly type indicated on the drawings. 

D. Sealant 

1. Install continuous acoustical sealant bead at top and bottom edges of wallboard 
where indicated or required for sound rating as wallboard is installed, and between 
metal trim edge beads and abutting construction.  

2. Install acoustical sealant in 1/8" wide vertical control joints within the length of the 
wall or partitions, and in all other joints, specified below under "Control Joints."  
Install bead of acoustical sealant around electric switch and outlet boxes, piping, 
ducts, and around any other penetration in the wallboard; place sealant bead 
between penetrations and edge of wallboard. 

3. Where sealant is exposed to view, protect adjacent surfaces from damage and from 
sealant material, and tool sealant flush with and in same plane as wallboard 
surface.  Sealant beads shall be 1/4" to 3/8" diameter. 



 
 

Belmar Pavilions 092900-8 Gypsum Drywall 
 
 

E. Wall Board Application 

1. Do not install wallboard panels until steel door frames are in place; coordinate 
work with Section 081113, "Steel Doors and Frames." 

2. See drawings for all board types.  Use fire-rated wallboard for fire-rated 
assemblies.  Use water-resistant wallboard where indicated on drawings and where 
wallboard would be subject to moisture.  Install water-resistant wallboard in full, 
large sheets (no scraps) to limit number of butt joints. 

3. Apply wallboard with long dimension parallel to stud framing members, and with 
abutting edges occurring over stud flanges. 

4. Install wallboard for partitions from floor to underside of structure above and 
secure rigidly in place by screw attachment, unless otherwise indicated. 

5. Provide "Thermafiber" safing insulation meeting standards of Section 078413 at 
flutes of metal deck where partitions carry up to bottom of metal deck. 

6. Neatly cut wallboard to fit around outlets, switch boxes, framed openings, piping, 
ducts, and other items which penetrate wallboard; fill gaps with acoustic sealant. 

7. Where wallboard is to be applied to curved surfaces, dampen wallboard on back 
side as required to obtain required curve.  Finish surface shall present smooth, even 
curve without fluting or other imperfections. 

8. Screw fasten wallboard with power-driven electric screw driver, screw heads to 
slightly depress surface of wallboard without cutting paper, screws not closer than 
3/8" from ends and edges of wallboard. 

9. Where studs are doubled-up, screw fasten wallboard to both studs in a staggered 
pattern. 

F. Cement Backer Board 

1. General:  Furnish cementitious backer board in maximum available lengths.  Install 
horizontally, with end joints over framing members. 

2. Fastening:  Secure cementitious backer board to each framing member with screws 
spaced not more than 12 inches on center and not closer than 1/2" from the edge.  
Install screws with a conventional screw gun so that the screw heads are flush with 
the surface of the board. 

3. Joint Treatment:  Fill space between edge of backer and receptor with dry-set 
Portland cement or latex-Portland cement mortar.  Fill all horizontal and vertical 
joints and corners with dry-set Portland cement or latex-Portland cement mortar.  
Apply fiberglass tape over joints and corners and embed with same mortar. 

G. Metal Trim:  Install and mechanically secure in accordance with manufacturer's 
instructions; and finish with three (3) coats of joint compound, feathered and finish 
sanded smooth with adjacent wallboard surface, in accordance with manufacturer's 
instructions. 
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1. Corner Beads:  Install specified corner beads in single lengths at all external 
corners, unless corner lengths exceed standard stock lengths. 

2. Edge Beads:  Install specified edge beads in single lengths at all terminating edges 
of wallboard exposed to view, where edges abut dissimilar materials, where edges 
would be exposed to view, and elsewhere where shown on drawings.  Where 
indicated on drawings, seal joint between metal edge bead and adjoining surface 
with specified gasket, 1/8" wide minimum and set back 1/8" from face of 
wallboard, unless other size and profile indicated on drawings. 

3. Casing beads shall be set in long lengths, neatly butted at joints.  Provide casing 
beads at juncture of board and vertical surfaces and at exposed perimeters. 

H. Control Joint Locations:  Gypsum board surfaces shall be isolated with control joints 
where: 

1. Ceiling abuts a structural element, dissimilar wall or other vertical penetration. 

2. Construction changes within the plane of the partition or ceiling. 

3. Shown on approved shop drawings. 

4. Ceiling dimensions exceed thirty (30) feet in either direction. 

5. Wings of "L," "U," and "T" shaped ceiling areas are joined. 

6. Expansion or control joints occur in the structural elements of the building. 

7. Shaftwall runs exceed 30' without interruption. 

8. Partition or furring abuts a structural element or dissimilar wall or ceiling. 

9. Partition or furring runs exceed 30' without interruption. 

10. Where control joints are required, ceiling height door frames may be used as 
control joints.  Less than ceiling height frames shall have control joints extending 
to the ceiling from both corners. 

I. Joint Treatment and Spackling 

1. Joints between face wallboards in the same plane, joints at internal corners of 
intersecting partitions and joints at internal corners of intersections between 
ceilings and walls or partitions shall be filled with joint compound. 

2. Screw heads and other depressions shall be filled with joint compound.  Joint 
compound shall be applied in three (3) coats, feathered and finish surface sanded 
smooth with adjacent wallboard surface, in accordance with manufacturer's 
instructions.  Treatment of joints and screw heads with joint compound is also 
required where wallboard will be covered by finish materials which require a 
smooth surface, such as vinyl wall coverings. 
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3.3 FURRED WALLS AND PARTITIONS 

A. Use specified metal furring channels.  Run metal furring channel framing members 
vertically, space sixteen (16) inches o.c. maximum.  Fasten furring channels to concrete 
or masonry surfaces with power-driven fasteners or concrete stub nails spaced sixteen 
(16) inches o.c. maximum through alternate wing flanges (staggered) of furring 
channel.  Furring channels shall be shimmed as necessary to provide a plumb and level 
backing for wallboard.  At inside of exterior walls, an asphalt felt protection strip shall 
be installed between each furring channel and the wall.  Furring channel and splices 
shall be provided by nesting channels at least eight (8) inches and securely anchoring to 
concrete or masonry with two (2) fasteners in each wing. 

B. Wallboard Installation:  Same as specified under Article 3.4 - "Metal Stud Partitions." 

3.4 METAL STUD PARTITIONS 

A. Runner Installation:  Use channel type.  Align accurately at floor according to partition 
layout.  Anchor runners securely sixteen (16) inches o.c. maximum with power-driven 
anchors to floor slab, with power-driven anchors to structural slab above.  See "Stud 
Installation" below for runners over heads of metal door frames.  Where required, 
carefully remove sprayed-on fireproofing to allow partition to be properly installed. 

B. Stud Installation 

1. Use channel type, positioned vertically in runners, spaced as noted on drawings, 
but not more than sixteen (16) inches o.c. 

2. Anchor studs to floor runners with screw fasteners.  Provide snap-in or slotted hole 
slip joint bolt connections of studs to ceiling runners leaving space for movement.  
Anchor studs at partition intersections, partition corners and where partition abuts 
other construction to floor and ceiling runners with sheet metal screws through 
each stud flange and runner flange. 

3. Connection at ceiling runner for non-rated partitions shall be snap-in or slotted 
hole slip joint bolt connection that shall allow for movement.  Seal studs abutting 
other construction with 1/8" thick neoprene gasket continuously between stud and 
abutting construction. 

4. Connections for fire rated partitions at ceiling runners shall conform to UL Design 
#2079. 

5. Install metal stud horizontal bracing wherever vertical studs are cut or wallboard is 
cut for passage of pipes, ducts or other penetrations, and anchor horizontal bracing 
to vertical studs with sheet metal screws. 

6. At jambs of door frames and borrowed light frames, install doubled-up studs (not 
back to back) from floor to underside of structural deck, and securely anchor studs 
to jamb anchors of frames and to runners with screws.  Provide cross braces from 
hollow metal frames to underside of slab. 

7. Over heads of door frames, install cut-to-length section of runner with flanges slit 
and web bent to allow flanges to overlap adjacent vertical studs, and securely 
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anchor runner to adjacent vertical studs with sheet metal screws.  Install cut-to-
length vertical studs from runner (over heads of door frame) to ceiling runner 
sixteen (16) inches maximum o.c. and at vertical joints of wallboard, and securely 
anchor studs to runners with sheet metal screws. 

8. At control joints, in field of partition, install double-up studs (back to back) from 
floor to ceiling runner, with 1/4" thick continuous compressible gasket between 
studs.  When necessary, splice studs with eight (8) inches minimum nested laps 
and attach flanges together with two (2) sheet metal screws in each flange.  All 
screws shall be self-tapping sheet metal screws. 

C. Runners and Studs at Chase Wall:  As specified above for "Runners" and "Studs" and as 
specified herein.  Chase walls shall have either a single or double row of floor and 
ceiling runners with metal studs sixteen (16) inches o.c. maximum and positioned 
vertically in the runners so that the studs are opposite each other in pairs with the 
flanges pointing in the same direction.  Anchor all studs to runner flanges with sheet 
metal screws through each stud flange and runner flange following requirements of 
paragraph 3.4, B.  Provide cross bracing between the rows of studs by attaching runner 
channels or studs set full width of chase attached to vertical studs with one self-tapping 
screw at each end.  Space cross bracing not over thirty-six (36) inches o.c. vertically. 

D. Wallboard Installation - Single Layer Application (Screw Attached) 

1. Install wallboard with long dimension parallel to framing member and with 
abutting edge joints over web of framing member.  Install wallboard with long 
dimension perpendicular to framing members above and below openings in 
drywall extending to second stud at each side of opening.  Joints on opposite sides 
of wall shall be arranged so as to occur on different studs. 

2. Boards shall be fastened securely to metal studs with screws as specified.  Where a 
free end occurs between studs, back blocking shall be required.  Center abutting 
ends over studs.  Correct work as necessary so that faces of boards are flush, 
smooth, true. 

3. Wallboard screws shall be applied with an electric screw gun.  Screws shall be 
driven not less than 3/8" from ends or edges of board to provide uniform dimple 
not over 1/32" deep.  Screws shall be spaced twelve (12) inches o.c. in the field of 
the board and 8" o.c. staggered along the abutting edges. 

4. All ends and edges of wallboard shall occur over screwing members (studs or 
furring channels).  Boards shall be brought into contact but shall not be forced into 
place.  Where ends or edges abut, they shall be staggered.  Joints on opposite sides 
of a partition shall be so arranged as to occur on different studs. 

5. At locations where piping receptacles, conduit, switches, etc., penetrate drywall 
partitions, provide non-drying sealant and an approved sealant stop at cut board 
locations inside partition. 

E. Wallboard Installation - Double-Layer Application 

1. General:  See drawings for wallboard partition types required. 
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2. First Layer (Screw Attached):  Install as described above for single layer 
application. 

3. Second Layer (Screw Attached):  Screw attach second layer, unless laminating 
method of attachment indicated on drawings or necessary to obtain required sound 
rating or fire rating.  Install wallboard vertically with vertical joints offset thirty-
two (32) inches from first layer joints and staggered on opposite sides of wall.  
Attach wallboard with 1-5/8" screws sixteen (16) inches o.c. along vertical joints 
and sixteen (16) inches o.c. in the field of the wallboard.  Screw through first layer 
into metal framing members. 

4. Second Layer (Laminated):  Install wallboard vertically.  Stagger joints of second 
layer from first layer joints.  Laminate second layer with specified laminating 
adhesive in beads or strips running continuously from floor to ceiling in 
accordance with manufacturer's instructions.  After laminating, screw wallboard to 
framing members with 1-5/8" screws, spaced twelve (12) inches o.c. around 
perimeter of wallboard. 

F. Wallboard Installation - Laminated Application:  Where laminated wallboard is 
indicated, use specified laminating adhesive, install wallboard vertically and maintain 
tolerances as specified for screw attached wallboard.  

G. Insulation Installation:  Install where indicated on drawings.  Place blanket tightly 
between studs. 

H. Deflection of Structure Above:  To allow for possible deflection of structure above 
partitions, provide top runners for non-rated partitions with 1-1/4" minimum flanges 
and do not screw studs or drywall to top runner.  Where positive anchorage of studs to 
top runner is required, anchorage device shall be by means of slotted hole (in clip 
connection with screw attachment to web of steel through bushings located in slots of 
clips), or other anchorage device approved by Architect. 

I. Control Joints 

1. Leave a 1/2" continuous opening between gypsum boards for insertion of surface 
mounted joint. 

2. Back by double framing members. 

3. Attach control joint to face layer with 9/16" galvanized staples six (6) inches o.c. at 
both flanges along entire length of joint. 

4. Provide two (2) inch wide gypsum panel strip or other adequate seal behind control 
joint in fire rated partitions and partitions with safing insulation. 

3.5 DRYWALL FASCIAS AND CEILINGS 

A. Furnish and install inserts, hanger clips and similar devices in coordination with other 
work. 

B. Secure hangers to inserts and clips.  Clamp or bolt hangers to main runners. 
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C. Space main runners 4'-0" o.c. and space hangers 4'-0" o.c. along runners, except as 
otherwise shown. 

D. Level main runners to a tolerance of 1/4" in 12'-0", measured both lengthwise on each 
runner and transversely between parallel runners. 

E. Metal Furring Channels:  Space sixteen (16) inches o.c. maximum.  Attach to 1-1/2" 
main runner channels with furring channel clips (on alternate sides of main runner 
channels).  Furring channels shall not be let into or come in contact with abutting 
masonry walls.  End splices shall be provided by nesting furring channels no less than 
eight (8) inches and securely wire tying.  At any openings that interrupt the furring 
channels, install additional cross reinforcing to restore lateral stability. 

F. Mechanical accessories, hangers, splices, runner channels and other members used in 
suspension system shall be of metal, zinc coated, or coated with rust inhibitive paint, of 
suitable design and of adequate strength to support units securely without sagging, and 
such as to bring unit faces to finished indicated lines and levels. 

1. Provide special furring where ducts are over two (2) feet wide. 

G. Apply board with its long dimension at right angles to channels.  Locate board butt 
joints over center of furring channels.  Attach board with one (1) inch self-drilling 
drywall screws twelve (12) inches o.c. in field of board at each furring channel; eight 
(8) inches o.c. at butt joints located not less than 3/8" from edges. 

3.6 ERECTION AT COLUMN ENCLOSURES 

A. Metal furring supports shall be provided under work of this Section, and shall be cut to 
lengths as necessary for tight fit such that spacing is not more than sixteen (16) inches 
o.c. 

B. Board shall be fastened securely to supports with screws as specified.  Place boards in 
position with minimum amount of joints.  Where free ends occur between supports, 
back-blocking or furring shall be required.  Center abutting ends over supports.  Correct 
work as necessary so that faces of boards are flush, smooth and true.  Provide clips or 
cross furring for attachment as required. 

C. All layers shall be screw attached to furring. 

D. When column finish called for on drawings to be in the same plane as drywall finish 
layer, maintain even, level plane. 

3.7 FINISHING 

A. Taping:  A thin, uniform layer of compound shall be applied to all joints and angles to 
be reinforced.  Reinforcing tape shall be applied immediately, centered over the joint, 
seated into the compound.  A skim coat shall follow immediately, but shall not function 
as a fill or second coat.  Tape shall be properly folded and embedded in all angles to 
provide a true angle. 

B. Filling:  After initial coat of compound has hardened, additional compound shall be 
applied, filling the board taper flush with the surface.  The fill coat shall cover the tape 
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and feather out slightly beyond the tape.  On joints with no taper, the fill coat shall 
cover the tape and feather out at least four (4) inches on either side of the tape.  No fill 
coat is necessary on interior angles. 

C. After compound has hardened, a finishing coat of compound shall be spread evenly 
over and extending slightly beyond the fill coat on all joints and feathered to a smooth, 
uniform finish.  Over tapered edges, the finished joint shall not protrude beyond the 
plane of the surface.  All taped angles shall receive a finish coat to cover the tape and 
taping compound, and provide a true angle.  Where necessary, sanding shall be done 
between coats and following the final application of compound to provide a smooth 
surface, ready for painting. 

D. Fastener Depressions:  Compound shall be applied to all fastener depressions followed, 
when hardened by at least two (2) coats of compound, leaving all depressions level with 
the plane of the surface. 

E. Finishing Beads and Trim:  Compound shall be applied to all bead and trim and shall be 
feathered out from the ground to the plane of the surface.  When hardened, this shall be 
followed by two (2) coats of compound each extending slightly beyond the previous 
coat.  The finish coat shall be feathered from the ground to the plane of the surface and 
sanded as necessary to provide a flat, smooth surface ready for decoration. 

F. Except as otherwise noted, level of finish for surface exposed to view shall conform to 
Level 4 of ASTM C 840 and GA-214 of the Gypsum Association. 

1. For drywall boards with fiberglass facing, provide Level 5 finish of ASTM C840 
and GA-214. 

G. Drywall construction with defects of such character which will mar appearance of 
finished work, or which is otherwise defective, will be rejected and shall be removed 
and replaced at no expense to the Owner. 

3.8 CLEANING AND ADJUSTMENT 

A. At the completion of installation of the work, all rubbish shall be removed from the 
building leaving floors broom clean.  Excess material, scaffolding, tools and other 
equipment shall be removed from the building. 

B. Work shall be left in clean condition ready for painting or wall covering.  All work shall 
be as approved by Architect. 

C. Cutting and Repairing:  Include all cutting, fitting and repairing of the work included 
herein in connection with all mechanical trades and all other trades which come in 
conjunction with any part of the work, and leave all work complete and perfect after all 
trades have completed their work. 

3.9 PROTECTION OF WORK 

A. Installer shall advise Contractor of required procedures for protecting drywall work 
from damage and deterioration during remainder of construction period. 

END OF SECTION 
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SECTION 093000 

CERAMIC TILE 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the ceramic tile as shown on the drawings and/or specified herein, including, 
but not limited to, the following: 

1. Floor tile. 

2. Wall tile and matching base. 

3. Stone saddles. 

4. Setting beds, grout, and sealant. 

1.3 RELATED SECTIONS 

A. Concrete - Section 03300. 

B. Masonry - Section 042000. 

C. Wood frame construction – Section 061000. 

D. Gypsum drywall – Section 09200. 

1.4 REFERENCES 

A. ANSI A108 Series/A118 Series - American National Standards for Installation of 
Ceramic Tile. 

B. ANSI A136.1 - American National Standards for Organic Adhesives for Installation of 
Ceramic Tile. 

C. ASTM C 144 - Standard Specification for Aggregate for Masonry Mortar. 

D. ASTM C 150 - Standard Specification for Portland Cement. 

E. TCNA - Handbook for Ceramic, Glass and Stone Tile Installation; Tile Council of 
North America. 

F.  ISO 13007 - International Standards Organization; classification for Grout and 
Adhesives. 
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G. Stone Tile – Conform to requirements of MIA (Marble Institute of America) Dimension 
Stone Design Manual. 

1.5 QUALITY ASSURANCE 

A. Qualifications of Installers:  For cutting, installing and grouting of ceramic tile, use only 
thoroughly trained and experienced journeyman tile setters who are completely familiar 
with the requirements of this work, and the recommendations contained in the 
referenced standards, and the installers are Certified Ceramic Tile Installer (CTI) 
through the Ceramic Tile Education Foundation (CTEF) or Tile Installer Thin Set 
Standards (ITS) verification through the University of Ceramic Tile and Stone. 

B. Codes and Standards:  In addition to complying with all pertinent codes and regulations, 
comply with the following: 

1. Manufacture all tile in accordance with Standard Grade Requirements of ANSI  
A-137.1. 

2. Install all ceramic tile in accordance with the recommendations contained in 
Handbook for Ceramic, Glass and Stone Tile Installation of the Tile Council of 
North America, Inc., latest edition and ANSI A108/A118/A136. 

1.6 SUBMITTALS 

A. Samples 

1. Before any ceramic tile is delivered to the job site, submit to the Architect sample 
panels, approx. 12" x 12", mounted on hardboard back-up with selected grout color 
for each color and pattern of ceramic tile and grout specified. 

2. Submit 6" length of stone saddles. 

B. Master Grade Certificates:  Prior to opening ceramic tile containers, submit to the 
Architect a Master Grade Certificate, signed by an officer of the firm manufacturing the 
ceramic tile used, and issued when the shipment is made, stating the grade, kind of tile, 
identification marks for tile containers, and the name and location of the project. 

C. Mock-ups 

1. At an area on the site where approved by the Architect, provide a mock-up ceramic 
tile installation. 

a. Make the mock-up approximately 3’-0” x 3’-0” in dimension. 
b. Provide one mock-up for each type, class, and color of installation required 

under this Section. 
c. The mock-ups may be used as part of the Work, and may be included in the 

finished Work, when so approved by the Architect. 
d. Revise as necessary to secure the Architect's approval. 

 
2. The mock-ups, when approved by the Architect, will be used as datum for 

comparison with the remainder of the work of this Section for the purposes of 
acceptance or rejection. 
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3. If the mock-up panels are not permitted to be part of the finished Work, completely 
demolish and remove them from the job site upon completion and acceptance of 
the work of this Section. 

1.7 PRODUCT HANDLING 

A. Delivery and Storage 

1. Deliver all materials of this Section to the job site in their original unopened 
containers with all labels intact and legible at time of use. 

2. Store all materials under cover in a manner to prevent damage and contamination; 
store only the specified materials at the job site. 

B. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

C. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 

1.8 PROJECT CONDITIONS 

A. Maintain environmental conditions and protect work during and after installation to 
comply with referenced standards and manufacturer's printed recommendations. 

B. Vent temporary heaters to exterior to prevent damage to tile work from carbon dioxide 
buildup. 

C. Maintain temperatures at not less than 50 deg. F. in tiled areas during installation and 
for 7 days after completion. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS OF TILE 

A. Floor and Wall Tile:  Provide tile manufactured by Dal-Tile Corp., or approved equal 
meeting these specifications, in standard and custom colors as selected by the Architect.  
The Architect reserves the right to pick tile from any price group. 

2.2 TRIM AND SPECIAL SHAPES 

A. Provide external and internal corners, trim shapes at openings, and all other trim and 
special shapes to match the tile specified herein, as required by field conditions and 
drawing details. 

2.3 STONE SADDLES 

A. Provide sound stone saddles as selected by the Architect, minimum 3/4" thick, with an 
abrasive hardness of not less than 10.0, when tested in accordance with ASTM C 241.  
Cut saddle to fit jamb profile, honed finish. 
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2.4 MORTAR BED, BOND COAT AND GROUT 

A. Portland Cement:  ASTM C 150, Type I. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Sand:  ASTM C 144, clean and graded natural sand. 

D. Reinforcing for Mud Set Systems:  2" x 2" x 16/16 ga. welded wire mesh. 

E. Latex Admixture for Mortar Bed 

1. MAPEI, Planicrete AC, blended with a 3:1 site mix. 

2. Laticrete 333. 

3. Pro Spec – Acrylic Additive. 

4. Custom – Flex Thin Set Additive. 

F. Latex – Portland Cement Bond Coat, complying with ANSI A118.4 and ISO 13007, 
C2ES2P2. 

1. MAPEI, Keralastic System thin set mortar, consisting of Kerabond dry-set mortar 
and Keralastic latex admixture. 

2. Laticrete; 211 dry-set mortar and 4237 latex admixture. 

3. Pro Spec – Permalastic System consisting o Permalastic Dryset Mortar and 
Permalastic Admixture 

4. Custom – Mega Flex Crack Prevention Mortar. 

G. Wall and Base Tile 

1. Over masonry and concrete use a mortar bed leveling coat conforming to ANSI 
A108.1A followed by a Latex Portland Cement Bond Coat, MAPEI, 
Kerabond/Keralastic System, Custom Mega Flex or equal by Laticrete or Pro Spec, 
conforming to ANSI A118.4, ISO 13007-C2ES2P2, and TCA Detail W-211. 

2. Over cement board use a Latex Portland cement mortar bond coat, MAPEI, 
Kerabond/Keralastic System, Custom Mega Flex or equal by Laticrete or Pro Spec, 
conforming to ANSI A118.4, ISO 13007-C2ES2P2, and TCA Detail W-244; coat 
back of board with waterproof membrane as specified below. 

3. Over glass mat water resistant gypsum backer board use a Latex Portland cement 
mortar bond coat, MAPEI, Kerabond/Keralastic System, conforming to ANSI 
A118.4, ISO 13007-C2ES2P2, and TCA Detail W-245. 

H. Floor Tile and Stone Saddle - Mud Set Over Plywood:  Set floor tile and stone saddle 
using Portland Cement mortar setting bed conforming to ANSI A108.1A and latex 
modified Portland cement bond coat, Basis of Design, MAPEI, Kerabond/Keralastic 
System, conforming to ANSI A118.4, ISO 13007-C2ES2P2, and TCA Detail F-145. 
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I. Floor Tile and Stone Saddle - Thin Set:  Set floor tile and stone saddle using latex 
modified Portland Cement mortar, Basis of Design, MAPEI, Kerabond/Keralastic 
System, conforming to ANSI A118.4, ISO 13007-C2ES2P2, and TCA Detail F-113. 

J. Waterproofing Membrane complying with ANSI A118.10 and ANSI A118.12; and 
having IAPMO certification as a shower pan liner:  “Mapelastic AquaDefense” by 
MAPEI with factory blended “Bio-Block Antimicrobial”, "Laticrete 9235 with 
Mircoban" made by Laticrete International, ProSpec B6000 or Custom 9240.  

1. Reinforce membrane with polyester fabric. 

K. Water:  Clean, fresh and suitable for drinking. 

L. Grout complying with A118.7; and ISO 13007, CG2WAF :  For grouting ceramic tile, 
provide a commercial Portland cement grout “Ultracolor Plus” (additive not required) 
made by MAPEI or Laticrete Sanded Grout with required Latex Additive or Custom 
Prism Sure Color Grout; color as selected by the Architect.  Add latex additive to grout 
made by same manufacturer as grout. 

M. Physical Properties:  The setting beds and grouts must meet the following physical 
requirements: 

1. Compressive Strength – 3000 psi min. 

2. Shear Bond Strength – 500 psi min. 

3. Water Absorption – 4.0% max. 

4. Service Rating (ASTM C 627) – Extra Heavy Duty. 

N. Sealer:  Seal all grout joints and all unglazed tile using “Sealer’s Choice 15 Gold” by 
Aqua Mix Inc. 

O. Temporary Protective Coating:  Either product indicated below that is applied in the tile 
manufacturer’s factory and formulated to protect exposed surfaces of tile against 
adherence of mortar and grout; compatible with tile, mortar, and grout products; and 
easily removable after grouting is completed without damaging grout or tile. 

1. Petroleum paraffin wax, applied hot, fully refined and odorless, containing at least 
0.5 percent oil with a melting point of 120 to 140 deg. F. per ASTM D 87. 

2. Grout release in form of manufacturer’s standard proprietary liquid coating that is 
specially formulated and recommended for use as temporary protective coating for 
tile. 

P. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming 
tile and grout surfaces, equal to “Concentrated Stone & Tile Cleaner” made by Aqua-
Mix or approved equal, specifically approved for materials and installations indicated 
by tile and grout manufacturers. 
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2.5 SEALANT 

A. Joint Backing:  Preformed, compressible, resilient, non-extruding, non-staining strips of 
foam neoprene, foam polyethylene, or other material recommended by sealant 
manufacturer. 

B. Bond Breaker:  Polyethylene tape, 3 mils thick or other material recommended by 
sealant manufacturer. 

C. Sealant Primer:  Colorless, non-staining, or type to suit substrate surface, as 
recommended by sealant manufacturer. 

D. Sealant:  One-part silicone based sanitary sealant, conforming to ASTM C 920, Type S, 
Grade NS, Class 25.  Sealant hardness upon full cure shall be between 20-30 Shore "A" 
Durometer.  Color of sealant to blend with or match adjacent materials, and as selected 
by the Architect.  Sealant shall be equivalent to 1700 Sanitary Sealant made by General 
Electric or approved equal. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where ceramic tile is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 CONDITION OF SURFACES 

A. Allowable Variations in Substrate Levels 

1. Floors:  + 1/8" in 10'-0" distance and 1/4" total max. variation from levels shown. 

B. Grind or fill concrete and masonry substrates as required to comply with allowable 
variations. 

C. Concrete substrates must met ANSI A108.01 tolerances and surface textures in 
preparation for tile work; coordinate with concrete trades. 

3.3 PREPARATION 

A. Coordinate the following with Section 033000: 

1. Steel trowel and fine broom finish concrete slabs that are to receive ceramic tile.  
Cure concrete slabs that are to receive tile before tile application.  Do not use 
liquid curing compounds or other coatings that may prevent bonding of tile setting 
materials to slabs.  Slab shall be dry at time of tile installation. 

2. Tile floors with floor drains must have a slope to direction of ¼” per foot; 
coordinate this with concrete trades. 
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B. Etch concrete substrate as may be required to remove curing compounds or other 
substances that would interfere with proper bond of setting bed.  Rinse with water to 
remove all traces of treatment.  Surface must meet finish requirements as noted in ANSI 
108.01. 

C. Blending:  for tile exhibiting color variations, verify that tile has been factory blended 
and packaged so tile units taken from one package show same range of colors as those 
taken from other packages and match approved samples.  If not factory blended, either 
return to manufacturer or blend tiles at project site before installing. 

D. Field Applied Temporary Protective Coating:  Pre-coat tile with continuous film of 
temporary protective coating, taking care not to coat unexposed tile surfaces. 

3.4 JOINTS IN TILE WORK 

A. Joint Widths:  1/16" wide in ceramic tile. 

B. Alignment:  Wall, base and floor joints shall align through the field and trim.  Direction 
and location of all joints as directed by Architect. 

C. Movement Joints:  Conform to TCA Detail EJ171.  Locate where movement joints are 
in back-up material.  Provide movement joint at joints between mop receptors and 
ceramic tile.  Provide movement joint at all vertical internal joints of wall tile.  
Movement joints 1/8" wide in ceramic tile.  Fill all movement joints with specified 
backing and sealant.  Use bond breaker where sufficient space for joint backing does 
not exist. 

1. Provide sealant between ceramic tile and plumbing fixtures, mirrors, pipes, 
countertops and other dissimilar materials penetrating or adjacent to ceramic tile. 

3.5 INSTALLATION 

A. Comply with the following installation standards 

1. Wall tile over cement board or glass mat backer board using dry set mortar with 
latex additive - ANSI A118.4 and ISO 13007, C2ES2P2. 

2. Wall tile over masonry or concrete using dry set mortar with latex additive - ANSI 
A118.4 and ISO 13007, C2ES2P2. 

3. Floor tile using full mud set mortar - ANSI A118.4 and ISO 13007, C2ES2P2. 

4. Floor tile using dry set mortar with latex additive - ANSI A118.4 and ISO 13007, 
C2ES2P2. 

B. Backs of tile must be cleaned before installing same. 

C. All setting beds and/or adhesives shall provide for an average contact area of not less 
than 95% coverage. 

D. Allowable Variations in Finished Work:  Do not exceed the following deviations from 
level and plumb, and from elevations, locations, slopes and alignment shown. 
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1. Floors:  1/8" in 10'-0" run, any direction; +/- 1/8" at any location; 1/32" offset at 
any location. 

2. Walls:  1/8" in 8'-0" run, any direction; 1/8" at any location; offset at any location, 
1/32". 

3. Joints:  +/- 1/32" joint width variation of any location; 1/16" in 3'-0" run deviation 
from plumb and true. 

E. Handle, store, mix and apply setting and grouting materials in compliance with the 
manufacturer's instructions. 

F. Extend tile work into recesses and under equipment and fixtures, to form a complete 
covering without interruptions.  Terminate work neatly at obstructions, edges and 
corners without disruption of pattern or joint alignment. 

G. Accurately form intersections and returns.  Perform cutting and drilling of tile without 
marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-
in items for straight, aligned joints.  Fit tile closely to electrical outlets, piping and 
fixtures so that plates, collars, or covers overlap tile. 

H. Lay tile in grid pattern.  Align joints when adjoining tiles on floor, base, walls and trim 
are the same size.  Lay out tile work and center tile fields both directions in each space 
or on each wall area.  Adjust to minimize tile cutting.  Provide uniform joint widths. 

3.6 INSTALLATION OF STONE SADDLES 

A. Install stone saddles cut to profiles and sizes shown, accurately fitted to jambs, coped at 
stops, set in full bed of mortar herein specified, and with grouted edge joints as 
specified for floor tile. 

3.7 CLEANING AND PROTECTION  

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter. 

1. Remove grout residue from tile as soon as possible. 

2. Clean grout smears and haze from tile according to tile and grout manufacturer’s 
written instructions but no sooner than 10 days after installation.  Use cleaners 
only after determining that cleaners are safe to use by testing on samples of tile and 
other surfaces to be cleaned.  Protect metal surfaces and plumbing fixtures from 
effects of cleaning.  Flush surfaces with clean water before and after cleaning to 
insure removal of all cleaning material. 

3. Remove temporary protective coating by method recommended by coating 
manufacturer and that is acceptable to tile and grout manufacturer.  Trap and 
remove coating to prevent drain clogging. 

B. Protect installed tile work with Kraft paper or other heavy covering during construction 
period to prevent staining, damage, and wear.  Apply coat of sealer to all grout joints 
and all unglazed tile. 
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C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed. 

D. Before final inspection, remove protective coverings from tile surfaces. 

E. Leave finished installation clean and free of cracked, chipped, broken, unbonded or 
otherwise defective tile work. 

END OF SECTION 
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SECTION 093310 

QUARRY TILE 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the quarry tile as shown on the drawings and/or specified herein, including, 
but not limited to, the following: 

1. Quarry tile floor and matching base. 

2. Setting beds, grout, sealant and waterproofing membrane. 

1.3 RELATED SECTIONS 

A. Plywood substrate - Section 061000. 

B. Drywall - Section 092900. 

C. Ceramic tile - Section 093000. 

1.4 QUALITY ASSURANCE 

A. Qualifications of Installers:  For cutting, installing and grouting of quarry tile, use only 
thoroughly trained and experienced journeyman tile setters who are completely familiar 
with the requirements of this work and the recommendations contained in the 
referenced standards, and are "TITC Certified." 

B. Codes and Standards:  In addition to complying with all pertinent codes and regulations, 
comply with the following: 

1. Manufacture all quarry tile in accordance with Standard Grade Requirements of 
ANSI A-137.1. 

2. Install all quarry tile in accordance with the recommendations contained in 
Handbook for Ceramic, Glass and Stone Tile Installation of the Tile Council of 
North America, Inc., latest edition and ANSI A108/A118/A136. 

1.5 SUBMITTALS 

A. Samples:  Before any quarry tile is delivered to the job site, submit to the Architect 
sample panels, approx. 12" x 12", mounted on hardboard back-up for each color and 
pattern of quarry tile specified. 



 
 

Belmar Pavilions 093310-2 Quarry Tile 
 
 

B. Master Grade Certificates:  Prior to opening quarry tile containers, submit to the 
Architect a Master Grade Certificate, signed by an officer of the firm manufacturing the 
tile used, and issued when the shipment is made, stating the grade, kind of tile, 
identification marks for tile containers, and the name and location of the project. 

C. Submit independent test reports indicating that setting beds and grout conform to the 
physical requirements specified herein. 

1.6 PRODUCT HANDLING 

A. Delivery and storage 

1. Deliver all materials of this Section to the job site in their original unopened 
containers with all labels intact and legible at time of use. 

2. Store all materials under cover in a manner to prevent damage and contamination; 
store only the specified materials at the job site. 

B. Protection:  Use all means necessary to protect the materials of this Section before, 
during, and after installation, and to protect the installed work of all other trades. 

C. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 

1.7 PROJECT CONDITIONS 

A. Maintain environmental conditions and protect work during and after installation to 
comply with referenced standards and manufacturer's printed recommendations. 

B. Vent temporary heaters to exterior to prevent damage to tile work from carbon dioxide 
buildup. 

C. Maintain temperatures at not less than fifty (50) degrees F in tiled areas during 
installation and for seven (7) days after completion. 

PART 2  PRODUCTS 

2.1 TILE 

A. Provide tile manufactured by American-Olean, Metropolitan Ceramics, Summitville 
Tiles Inc., or approved equal meeting these specifications.  The Architect reserves the 
right to pick tile from any price group. 

B. Tile shall be 6" x 6" x 1/2" thick square edge, in colors as selected by the Architect. 

C. Provide trim, cove base and special shapes as required for complete installation of same 
material, size, color and finish of field tile. 

2.2 MORTAR BED, BOND COAT AND GROUT 

A. All products shall be factory prepared; there shall be no on-site mixing of Portland 
cement and sand. 

B. Portland Cement:  ASTM C 150, Type 1. 
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C. Hydrated Lime:  ASTM C 207, Type S. 

D. Sand:  ASTM C 144, clean and graded natural sand. 

E. Reinforcing:  2" x 2" x 16/16 gauge galvanized welded wire mesh. 

F. Latex Additive for Mortar Bed: 

1. MAPEI, Planicrete AC. 

2. Laticrete 333. 

3. ProSpec – B710 Mortar Additive 

4. Custom Flex Thin Set Additive. 

G. Latex-Portland Cement Bond Coat: 

1. MAPEI, Keralastic System consisting of Kerabond dry-set mortar and Keralastic 
latex admixture or 

2. Laticrete, 211 dry-set mortar and 4237 latex admixture. 

3. MAPEI, Granirapid System consisting of Granirapid Powder and Granirapid 
Liquid (for rapid setting requirements). 

4. Laticrete, 211 dry-set mortar and 4237 latex admixture and 101 rapid setting 
admixture. 

5. ProSpec Permalastic System consisting of Permalastic Dryset Mortar and 
Permalastic Admixture. 

6. Custom Porcelain Tile Thin Set Mortar. 

7. Custom Mega Lite R/S Crack Prevention Mortar. 

H. Waterproofing Membrane (with Fabric): 

1. MAPEI, Mapelastic 400. 

2. Laticrete 9235. 

3. ProSpec B6000. 

4. Custom 9240. 

I. Base Tile 

1. Over drywall use ANSI A136.1-1967 Organic Adhesive for installation of Ceramic 
Tile, Type 1.  Shear strength shall be 50 psi minimum.  Adhesive primer as 
recommended by adhesive manufacturer.  Manufacturer shall certify, in writing, 
that adhesive and primer used are proper types for the intended tile types and 
application.  Conform to TCA Detail W-202. 
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2. Over masonry and concrete use a mortar leveling coat followed by a Dry-Set Latex 
modified Portland Cement Bond Coat conforming to TCA Detail W-211. 

J. Floor Tile and Stone Saddle - Thin Set Over Cement Board:  Set floor tile and stone 
saddle using latex modified dry set Portland Cement mortar conforming to ANSI 
A118.4 and TCA Detail F144. 

K. Floor Tile and Stone Saddle - Thin Set Over Plywood Sub-Floor, with Waterproof 
Setting Bed:  Set floor tile and stone saddle using thin set epoxy mortar bond coat 
conforming to ANSI A118.3 and waterproofing membrane conforming to ANSI 
A118.10 and TCA Detail F143. 

1. Provide waterproof membrane over plywood as detailed. 

L. 100% Solids Epoxy Grout (meeting 118.3): 

1. MAPEI Keropoxy IEG. 

2. Laticrete 2000. 

3. Customs 100% Solid Epoxy. 

4. ProSpec B7000. 

5. Color selected by the Architect. 

M. Physical Properties:  The setting beds and grouts must meet the following physical 
requirements: 

1. Compressive Strength - 3000 psi min. 

2. Shear Bond Strength - 500 psi min. 

3. Water Absorption - 4.0% max. 

4. Service Rating (ASTM C 627) - Extra Heavy Duty. 

2.3  SEALANT AND ACCESSORIES 

A. Joint Backing:  Preformed, compressible, resilient, non-extruding, non-staining strips of 
foam neoprene, foam polyethylene or other material recommended by sealant 
manufacturer. 

B. Sealant:  Two part polyurethane sealant, self-leveling, conforming to Fed. Spec. TT-S-
00227E, Class A, Type 1, equal to "THE/900" made by Tremco or approved equal. 

PART 3  EXECUTION 

3.1 CONDITION OF SURFACES 

A. Examine the areas and conditions where quarry tile is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 
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3.2 CONDITION OF SURFACES 

A. Allowable Variations in Substrate Levels in Floors:  +/-1/8" in 10'-0" distance and 1/4" 
total maximum variation from levels shown. 

3.3 JOINTS IN TILE WORK 

A. Joint Widths:  1/4" wide in quarry tile. 

B. Alignment:  Base and floor joints shall align through the field and trim.  Direction and 
location of all joints shall be as directed by the Architect. 

C. Provide expansion joints where tile abuts restraining surfaces and directly over joints in 
structural floor.  Install expansion joints in accordance with TCA "Handbook for 
Ceramic Tile Installation." 

3.4 INSTALLATION 

A. Allowable Variations in Finished Work:  Do not exceed the following deviations from 
level and plumb, and from elevations, locations, slopes and alignment shown. 

1. Floors:  1/8" in 10'-0" run, any direction; +\-1/8" at any location; 1/32" offset at 
any location. 

2. Joints:  +1/32" joint width variation of any location; 1/16" in 3'-0" run deviation 
from plumb and true. 

B. Waterproofing Membrane:  Install the membrane in strict accordance with 
manufacturer's written recommendations. 

C. Comply with the ANSI standard installation specifications A108.5 and A108.10 and 
TCA Detail F143 and F144.  Provide minimum temperature limits and installation 
practices as recommended by mortar and grout materials manufacturers. 

1. Setting bed shall provide for an average contact area of not less than 95%. 

D. Extend tile work into recesses and under equipment and fixtures to form a complete 
covering without interruptions, except as otherwise shown.  Terminate work neatly at 
obstructions, edges and corners without disruption of pattern or joint alignments. 

E. Comply with manufacturer's instructions for the mixing and installation of materials. 

F. Neutralize and seal substrates in accordance with the mortar manufacturer's 
instructions. 

G. Lay tile on grid pattern.  Align joints when adjoining tiles on floor, base and trim are 
the same size.  Lay out tile work and center tile fields in both directions in each space or 
on each wall area.  Provide uniform joint widths.  Adjust to minimize tile cutting. 

3.5 CLEANING AND PROTECTION OF QUARRY TILE 

A. Upon completion of placement and grouting, clean all quarry tile surfaces so they are 
free of foreign matter.  Tile may be cleaned with acid solutions only when permitted by 
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tile and grout manufacturer's printed instructions, but not sooner than 14 days after 
installation.  Flush surface with clean water before and after cleaning. 

B. Apply to all clean completed tile a protective coating of neutral cleaner solution, 1 part 
cleaner to 1 part water. 

C. Leave finished installation clean and free of cracked, chipped, broken, unbonded or 
otherwise defective tile work. 

D. Protect installed tile work with Kraft paper or other heavy covering during construction 
period to prevent damage and wear.  Prohibit foot and wheel traffic from tiled floors for 
at least 3 days after grouting is completed.  Before final inspection, remove protective 
coverings and rinse neutral cleaner from tile surfaces. 

END OF SECTION 



 
 

SECTION 095113 

ACOUSTIC PANEL CEILINGS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the acoustic panel ceilings as shown on the drawings and/or specified herein, 
including but not limited to, the following: 

1. Acoustical panel units. 

2. Exposed "T" suspension system, including hangers and inserts. 

3. Provisions for the installation of lighting fixtures, diffusers, grilles and similar 
items provided under other Sections. 

4. Cutting, drilling, scribing and fitting as required for electro-mechanical 
penetrations. 

5. Perimeter and column moldings, trim and accessories for acoustical ceilings. 

1.3 RELATED SECTIONS 

A. Metal deck - Section 053100. 

B. Drywall ceilings - Section 092900. 

C. Diffusers, grilles and related frames - Division 23. 

D. Lighting fixtures - Division 26. 

1.4 QUALITY ASSURANCE 

A. Codes and Standards:  In addition to complying with all pertinent codes and 
regulations, comply with all pertinent recommendations published by the Ceilings and 
Interior Systems Contractor’s Association. 

B.  Qualifications of Installers 

1. The suspended ceiling subcontractor shall have a record of successful installation 
of similar ceilings acceptable to Architect and shall be currently approved by the 
manufacturer of the ceiling suspension system. 
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2. For the actual fabrication and installation of all components of the system, use only 
personnel who are thoroughly trained and experienced in the skills required and 
completely familiar with the requirements established for this work. 

C. The work is subject to the following standards: 

1. ASTM C 635 "Standard Specification for Metal Suspension Systems for 
Acoustical Tile and Lay-In Panel Ceilings," American Society for Testing and 
Materials. 

2. ASTM C 636 "Standard Recommended Practice for Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and Lay-In Panels," American Society for 
Testing and Materials. 

D. In addition to suspension system specified, provide seismic struts and seismic clips to 
meet seismic standards as required by prevailing Codes and Ordinances. 

1.5 SUBMITTALS 

A. Shop Drawings:  Submit completely dimensioned ceiling layouts for all areas where 
acoustical ceilings are required, showing: 

1. Any deviations from Architect’s reflected ceiling plan layouts, especially lighting 
fixture and dimensions.  Also indicate if any light fixtures will not fit into 
Architect’s ceiling layout due to dimensional restrictions of field conditions. 

2. Direction and spacing of suspension members and location of hangers for carrying 
suspension members. 

3. Direction, sizes and types of acoustical units, showing suspension grid members, 
and starting point for each individual ceiling area. 

4. Moldings at perimeter of ceiling, at columns and elsewhere as required due to 
penetrations or exposure at edge of ceiling tiles. 

5. Location and direction of lights, air diffusers, air slots, and similar items in the 
ceiling plane. 

6. Details of construction and installation at all conditions. 

7. Materials, gauges, thickness and finishes. 

B. Samples and Product Literature:  Submit the following samples and related 
manufacturer’s descriptive literature. 

1. Twelve (12) inch long sample of each components of suspension systems, 
including moldings. 

2. Acoustical units — full size. 
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1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver acoustical ceiling units to project site in original, unopened packages and store 
them in a fully enclosed space where they will be protected against damage from 
moisture, direct sunlight, surface contamination or other causes. 

B. Before installing acoustical ceiling units, permit them to reach room temperature and a 
stabilized moisture content. 

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaging units in 
any way. 

1.7 PROJECT CONDITIONS 

A. Do not install acoustical ceilings until wet-work in space is completed and nominally 
dry, work above ceilings has been completed, and ambient conditions of temperature 
and humidity will be continuously maintained at values near those indicated for final 
occupancy. 

1.8 COORDINATION 

A. Coordinate layout and installation of acoustical ceiling units and suspension system 
components with other work supported by or penetrating through ceilings, including 
light fixtures, HVAC equipment, fire suppression system components, and partition 
system. 

1.9 EXTRA STOCK 

A. Extra Stock:  Deliver stock of maintenance material to Owner.  Furnish maintenance 
material matching products installed, packaged with protective covering for storage and 
identified with appropriate labels. 

1. Acoustical Ceiling Units:  Furnish quantity of full size units equal to 2.0% of 
amount installed. 

PART 2 PRODUCTS 

2.1 ACOUSTICAL UNITS 

A. Provide 3/4" thick, 24" x 24" or 24” x 48”mineral fiber panels equal to "Cirrus Profiled 
Chamfered," No. 628 with tegular edge, as manufactured by Armstrong World 
Industries, or equal made by Celotex or USG Interiors, Inc.  Panels shall have factory 
applied white finish with light reflectance value of 0.85.  Panels shall meet ASTM E 
1264, Type III, Form 1, Pattern E I, Class A, with a UL flame spread rating of 0-25. 

2.2 SUSPENSION SYSTEM 

A. Provide exposed "T" suspension system, steel, with low sheen white baked enamel 
finish equal to "Prelude," 15/16" exposed tee 2-way grid system made by Armstrong 
World Industries, or equal made by USG Interiors, Inc. or Chicago Metallic Corp. 
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B. The suspension system shall support the ceiling assembly shown on the drawings and 
specified herein, with a maximum deflection of 1/360 of the span, in accordance with 
ASTM C 635. 

C. Provide min. 12 ga. galvanized wire hangers, soft annealed steel conforming to ASTM 
A 641, prestretched, Class 1 zinc coating, soft temper, size so that stress at 3 times 
hanger design load (ASTM C 635, Table 1, Direct Hung) will be less than yield stress 
of wire. 

D. Provide ceiling clips and inserts to receive hangers, type as recommended by 
suspension system manufacturer, sizes for pull-out resistance of not less than five (5) 
times the hanger design load, as indicated in ASTM C 635. 

E. Suspension systems shall conform to ASTM C 635, intermediate duty. 

F. Provide manufacturer’s standard wall moldings with off-white baked enamel finish to 
match suspension systems.  For circular penetrations of ceilings, provide edge moldings 
fabricated to diameter required to fit penetration exactly. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas where acoustic panel ceilings are to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions have been corrected to permit 
proper installation of the layout. 

3.2 PREPARATION 

A. Coordination:  Furnish layouts for inserts, clips, or other supports required to be 
installed by other trades for support of acoustical ceilings. 

B. Measure each ceiling area and establish layout of acoustical units to balance border 
widths at opposite edges of each ceiling.  Avoid use of less-than-half width units at 
borders, and comply with reflected ceiling plans. 

3.3 INSTALLATION 

A. Codes and Standards:  Install materials in accordance with manufacturer’s printed 
instructions, and to comply with governing regulations and industry standards. 

B. Install suspension systems to comply with ASTM C 636, with wire hangers supported 
only from building structural members.  Locate hangers not more than 6" from each end 
and spaced 4'-0" along direct-hung runner, leveling to tolerance of 1/8" in 12'-0". 

C. Secure wire hangers by looping and wire-tying, either directly to structures or to inserts, 
eye-screws, or other devices which are secure and appropriate for substrate, and which 
will not deteriorate or fail with age or elevated temperatures. 

D. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum which are not part of supporting structural or ceiling suspension system.  
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Splay hangers only where required to miss obstructions and offset resulting horizontal 
force by bracing, reinforcing, countersplaying or other equally effective means. 

E. Install edge moldings at edges of each acoustical ceiling area, and at locations where 
edge of acoustical units would otherwise be exposed after completion of the work. 

1. Secure moldings to building construction by fastening through vertical leg.  Space 
holes not more than 3" from each end and not more than sixteen (16) inches o.c. 
between end holes.  Fasten tight against vertical surfaces. 

2. Level moldings with ceiling suspension system, to a level tolerance of 1/8" in 12'-
0". 

F. Install acoustical units in coordination with suspension system, with edges concealed by 
support of suspension members.  Scribe and cut panels to fit accurately at borders and at 
penetrations. 

G. Install hold-down clips in toilet areas, and in areas where required by governing 
regulations; space 2'-0" o.c. on all cross tees. 

H. Light fixtures or other ceiling apparatus shall not be supported from main beams or 
cross tees if their weight causes the total load to exceed the deflection capability of the 
ceiling suspension system.  In such cases the load shall be supported by supplemental 
hangers furnished and installed by this Section of work. 

I. Where fixture or ceiling apparatus installation causes eccentric loading on runners, 
provide stabilizer bars to prevent rotation. 

3.4 ADJUST AND CLEAN 

A. Clean exposed surfaces of acoustical ceilings, including trim, edge molding, and 
suspension members; comply with manufacturer’s instructions for cleaning and touch-
up of minor finish damage.  Remove and replace work which cannot be successfully 
cleaned and repaired to permanently eliminate evidence of damage. 

END OF SECTION 
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SECTION 096400 

WOOD STRIP FLOORING 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the wood strip flooring, as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Wood strip flooring and base. 

2. Accessories and sleepers. 

1.3 RELATED SECTIONS 

A. Concrete slab - Section 033000. 

B. Carpentry - Section 062000. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Specialized wood flooring firm with not less than three (3) 
years' successful experience in installation of types specified, and acceptable to 
manufacturer of wood flooring. 

B. General Standard:  Comply with recommendations of National Wood Flooring 
Association (WFA) Installation Guidelines. 

C. Source Quality Control:  Obtain flooring of each type from single manufacturer or 
source, to ensure match of quality, color, pattern and texture. 

D. Field-Constructed Mock-Up:  Prior to installing wood flooring and trim, construct 
mock-ups for each form of construction and finish required to verify selections made 
under Sample submittals and to demonstrate aesthetic effects and qualities of materials 
and execution.  Build mock-ups to comply with the following requirements, using 
materials indicated for completed work. 

1. Build mock-ups of wood flooring and each type of trim, in the form, dimensions, 
and location designated by the Architect. 
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2. Notify Architect one week in advance of the dates and times when mock-ups will 
be erected. 

3. Demonstrate the proposed range of aesthetic effects and workmanship. 

4. Modify or reinstall mock-ups as required to obtain Architect's acceptance.  
Simulate finished lighting conditions for reviewing mock-ups. 

5. Obtain Architect's acceptance of mock-ups before start of final unit of work. 

6. Retain and maintain mock-ups during construction in undisturbed condition as a 
standard for judging completed unit of work.  When directed, demolish and 
remove mock-ups from project site, except that accepted in place mock-ups in 
undisturbed condition at the time of Substantial Completion may become part of 
completed unit of work. 

E. The Contractor shall furnish a letter from the adhesive manufacturer stating that the 
concrete substrate has been tested for moisture vapor transmission and that the moisture 
vapor transmission levels do not exceed the manufacturer's recommendations. 

1.5 SUBMITTALS 

A. Product Data:  Submit manufacturer's detailed technical product data and installation 
instructions for each type of wood flooring.  Include instructions for handling, storage, 
installation, finishing, protection and maintenance. 

B. Samples:  Submit 12" long sets of range samples for wood flooring; include finish. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Moisture Content:  At time of delivery, limit average moisture content of wood flooring 
to 6%, with 8% maximum for any piece. 

B. Protect wood flooring from excessive moisture in shipment, storage and handling.  
Deliver in unopened cartons or bundles and store in a dry place, with adequate air 
circulation.  Do not deliver material to building until "wet work" such as concrete and 
plaster have been completed and cured to a condition of equilibrium. 

1.7 PROJECT CONDITIONS 

A. Conditioning:  Do not proceed with installation of wood flooring until spaces have been 
enclosed.  Building must be dry with all wet work (i.e. concrete, plaster, drywall, 
fireproofing) completed.  Further, the building HVAC system must be operating and the 
space shall have been at the expected ambient temperature and relative humidity for 
five days.  Condition wood for five (5) days prior to start of installation by placing in 
spaces to receive flooring and maintaining ambient conditions in which it will be used 
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before, during and after installation.  Open packages of wood flooring which are sealed 
to permit natural adjustment of moisture content. 

1.8 SPECIAL PROJECT WARRANTY 

A. Submit five (5) year warranty signed by Manufacturer and Contractor agreeing to repair 
or replace wood flooring which shrinks, warps, cracks, or otherwise deteriorates 
excessively, or which breaks its anchorage or bond with substrate or otherwise fails to 
perform as required, due to failures of materials and/or workmanship and not due to 
unusual exposure to moisture or other abusive forces or elements not anticipated for 
application. 

PART 2 PRODUCTS 

2.1 WOOD MATERIALS 

A. True wood strip flooring shall be Quarter Sawn, Select, White Oak (per NOFMA 
grading rules), 25/32" thick and 3-1/4" face width.  Flooring strips shall be tongued-
and-grooved and end-matched; back face of each strip shall be back channeled.  Strips 
shall be standard random lengths, complying with grading rules.  Wood shall be kiln-
dried and moisture content of wood at time of installation shall not exceed 8%. 

B. Wood Trim:  Provide wood stripping, nosings, etc., as indicated, in or adjacent to wood 
flooring, of same species, grade, and cut as wood flooring. 

C. Sleepers (Where Shown):  Wood sleepers shall be engineered wood, 2" x 3" min. 

2.2 WOOD FIELD FINISHING OF TRUE WOOD FLOOR 

A. Urethane Floor Varnish:  Provide water-based urethane floor finish equal to "Street 
Shoe" as manufactured by The Basic Company, or equal made by Hillyard Chemical 
Co., Bona Kemi, or MinWax.  Sheen of varnish shall be as specified by the Architect. 

1. Where noted, provide penetrating wood stain by Minwax or approved equal to 
wood strip flooring prior to urethane floor finish; color as selected by the 
Architect. 

2.3 ACCESSORIES 

A. Vapor Barrier:  Liquid applied as manufactured by Henry Company or approved equal. 

B. Fasteners:  Provide screw type flooring nails as recommended by NWFA in 
"Installation Guidelines Manual." 

C. Cork Expansion Strip:  Composition cork expansion strip. 

D. Adhesive:  Type recommended by manufacturer. 
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E. Self-Leveling Underlayment:  "DSP-520" by H. B. Fuller or approved equal. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where wood strip flooring is to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 PREPARATION 

A. Concrete Slabs:  Verify that concrete substrates are dry and moisture-vapor emissions 
are within acceptable levels according to manufacturer's written instructions. 

1. Moisture Testing:  Perform tests so that each test area does not exceed 200 sq. ft., 
and perform no fewer than two tests in each installation area and with test areas 
evenly spaced in installation areas. 

a. Perform anhydrous calcium chloride test per ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission 
rate of 3 lb. of water/1000 sq. ft. in 24 hours. 

 
2. Relative Humidity Testing:  Perform relative humidity testing using in situ probes 

according to ASTM F2170.  Proceed with installation only after substrate have a 
maximum 75% relative humidity level. 

B. Remove coatings, including curing compounds, and other substances on substrates that 
are incompatible with installation adhesives and that contain soap, wax, oil, or silicone, 
using mechanical methods recommended by manufacturer.  Do not use solvents. 

C. Broom or vacuum clean substrates to be covered immediately before product 
installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, 
or dust.  Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.3 INSTALLATION (GENERAL) 

A. General:  Comply with flooring manufacturer's instructions and recommendations, but 
not less than recommended by NWFA "Installation Guidelines." 

B. Pattern:  Comply with pattern or direction of pattern for laying wood flooring, as 
directed by Architect. 
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C. Expansion Space:  Provide expansion space at walls and other obstructions and 
terminations of flooring, not less than 1/2".  Fill expansion space with flush cork 
expansion strip.  Nail shoe molding or other trim to baseboard, rather than to flooring. 

3.4 INSTALLATION OF WOOD FLOORING ON SLEEPERS 

A. General:  Comply with flooring manufacturer's instructions and recommendations, but 
not less than recommended by NWFA in " Installation Guidelines." 

B. Pattern:  Comply with pattern or direction of pattern for laying wood flooring, as 
directed by Architect. 

C. Expansion Space:  Provide expansion space at walls and other obstructions and 
terminations of flooring, not less than 1/2".  Fill expansion space with flush cork 
expansion strip.  Nail shoe molding or other trim to baseboard, rather than to flooring. 

D. Provide engineered wood sleepers, random-length 18" to 48", installed in rows, at right 
angles to the longest dimension of the room or at a ninety (90) degree angle to the 
direction surface floor is to be laid.  Sleepers shall be laid, with end joints staggered, in 
rows twelve (12) inches o.c. with ends lapped four (4) inches.  Sleepers shall be dry – 
no excess residue of treatment chemical.  Sleepers shall be imbedded in a bed of trowel 
applied cut-back asphalt floor mastic, leaving ¾" space between sleepers and base plate 
of wall lines.  A vapor barrier of 8-mil polyethylene film shall be laid loose on top of 
installed sleepers, with edges lapped 4" to 6", prior to installation of the surface floor. 

E. Blind nail flooring to each sleeper spacing nails 8" o.c. along length of sleeper in 
accordance with NWFA recommendations. 

3.5 SANDING AND FINISHING (TRUE WOOD FLOOR) 

A. Machine sand installed unfinished flooring to remove offsets and non-level conditions, 
ridges, cups, and sanding machine marks which would be visually noticeable after 
finishing.  Use three (3) grades of sandpaper, ending with 00 grade.  Vacuum clean and 
immediately apply finish.  Do not permit traffic on floor after sanding and until finish is 
completed.  Cover sanded floor with building paper to provide access for application of 
first finish coats. 

B. Immediately after proper sanding, tack rag with clean-up solvent.  Apply a thin coat of 
varnish.  Allow to dry thoroughly.  Sand floors using NOFMA/MFMA procedures.  
Tack rag with clean-up solvent.  Apply a second and third coat of varnish in same 
manner.  
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3.6 PROTECTION, CLEANING AND REPAIRS 

A. Clean floors by vacuuming and dry sweeping.  Do not wet or damp mop floors.  
Examine all floors for damage and make necessary repairs.  If damage is irreparable, 
remove and replace affected strips at no additional cost to the Owner. 

B. Protect completed wood flooring during remainder of construction period with heavy 
Kraft paper or other suitable covering, so that flooring and finish will be without 
damage or deterioration at time of acceptance. 

END OF SECTION 
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SECTION 096500 

RESILIENT TILE FLOORING 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the resilient tile flooring, as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Vinyl composition tile. 

2. Vinyl base. 

3. Rubber tile. 

4. Rubber stair treads and risers, and tile at landings. 

5. Rubber base. 

6. Recycled tire tile. 

7. Transition strips. 

8. Accessories. 

1.3 RELATED SECTIONS 

A. Concrete slab - Section 033000. 

B. Gypsum board partitions - Section 092900. 

C. Carpeting - Section 096813. 

1.4 QUALITY ASSURANCE 

A. Qualifications of Installers:  Use only personnel who are thoroughly trained and 
experienced in the skills required and completely familiar with the requirements 
established for this work. 

1.5 SUBMITTALS 

A. Manufacturer's Data:  For information only, submit manufacturer's technical 
information and installation instructions for type of resilient tile. 
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B. Samples 

1. Submit full-size sample tiles for each type and color required, representative of the 
expected range of color and pattern variation.  Sample submittals will be reviewed 
for color, texture and pattern only.  Compliance with all other requirements is the 
exclusive responsibility of the Contractor. 

2. Submit six (6) inch long samples of base and strips. 

3. Submit full-size sample of stair tread and riser combination. 

1.6 DELIVERY AND STORAGE 

A. Deliver materials to the project site in the manufacturer's original unopened containers, 
clearly marked to indicate pattern, gauge, lot number and sequence of materials. 

B. Carefully handle all materials and store in original containers at not less than seventy 
(70) degrees F. for at least forty-eight (48) hours before start of installation. 

1.7 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not 
less than 70 deg F. or more than 95 deg F., in spaces to receive floor tile during the 
following time periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures 
within range recommended by manufacturer, but not less than 55 deg F.  or more than 
95 deg F. 

C. Close spaces to traffic during floor tile installation. 

D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been 
completed. 

PART 2 PRODUCTS 

2.1 VINYL COMPOSITION TILE (VCT) 

A. Provide 12" x 12" x 1/8" thick vinyl composition tile conforming to ASTM F 1066, 
Class 2, in colors as selected by the Architect, equal to "Standard Excelon" made by 
Armstrong, or equal made by Mannington, Johnsonite Tarkett, or approved equal.  
Provide tile units with uniformly distributed color and pattern throughout the thickness 
of tile.  Variations in shades and off-pattern matches between containers are not 
acceptable. 
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2.2 VINYL BASE 

A. Provide four (4) inches high, 1/8" thick, continuous vinyl, top set cove base with pre-
formed internal and external corner pieces, color as selected by the Architect.  For areas 
to receive carpet, provide flat base, no cove.  Base shall conform to ASTM F 1861, 
Type TV, Group 1 “ Vinyl Recessed Profile Base” as manufactured by Johnsonite, or 
approved equal. 

2.3 RUBBER TILE 

A. Provide rubber tile flooring as manufactured by Roppe or approved equal, conforming 
to ASTM F 1344, Class I-A, homogenous rubber tile, solid color. 

1. Hardness:  Not less than 85 as required by ASTM F 1344, measured using Shore, 
Type A durometer per ASTM D 2240. 

2. Wearing Surface:  Molded pattern. 

3. Molded-Pattern Figure:  Radial. 

4. Thickness:  0.125" (3.2 mm). 

5. Size:  24 by 24 inches. 

6. Colors and Patterns:  As selected by the Architect. 

2.4 STAIR TREADS, RISERS AND LANDINGS 

A. Stair Treads and Risers:  Provide "Radial Vinyl Tile" molded rubber stair treads, type 
#95 with attached riser and 2" rubber ribbed insert, as manufactured by Roppe, or 
approved equal, color as selected by the Architect; Type TS (rubber, vulcanized 
thermoset), 1/4" thick and tapered to back edge, in lengths and depth to fit tread of stair.  
Nosings shall be square, adjustable to fit angle of stair nosing, 1-1/2" height.  Surface 
design shall be #995, Hammered.  Treads shall conform to ASTM F 2169.  Product 
shall be PVC free. 

B. Landings:  Provide rubber tile flooring at landings, as manufactured by Roppe, or 
approved equal, as follows: 

1. Gauge:  1/8" thick. 

2. Color(s):  As selected by the Architect from manufacturer’s standard colors. 

3. Wearing Surface:  Raised discs. 

4. Tile Standard:  ASTM F 1344, Class I-A, homogeneous rubber tile, solid color. 

5. Hardness:  Not less than 85 as required by ASTM F 1344, measured using Shore, 
Type A durometer per ASTM D 2240. 
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2.5 RUBBER BASE 

A. Provide four (4) inches high, 1/8" thick, continuous rubber, top set cove base with pre-
formed internal and external corner pieces, color as selected by the Architect.  For areas 
to receive carpet, provide flat base, no cove.  Base shall conform to ASTM F 1861, 
Type B, Group 1 as manufactured by Pinelli, Nora, Burke, or approved equal. 

2.6 RECYCLED TIRE TILE 

A. Provide 12" x 12" x 3/8" thick "Rop-Cord Floor Tile," as manufactured by Roppe or 
approved equal, anti-slip flooring tiles fabricated of recycled rubber tires and nylon 
reinforcement; color as scheduled on drawings. 

B. Adhesive:  Type recommended by manufacturer for type of use indicated. 

2.7 ACCESSORIES 

A. Adhesives:  Waterproof, stabilized type, as recommended by the tile manufacturer for 
the type of service indicated. 

B. Concrete Slab Primer:  Non-staining type recommended by the tile manufacturer. 

C. Leveling Compound:  Latex/Portland cement flash patching and leveling compound 
equal to No. DSP-520 made by H.B. Fuller or No. 226 with 3701 admixture made by 
Laticrete or equal made by Mapei, or approved equal. 

D. Edging Strips:  1/8" thick, homogeneous vinyl or rubber composition, tapered or 
bullnose edge, color as selected by the Architect from manufacturer's standards. 

E. Finish 

1. Cleaner shall be equal to "Super Shine All" made by Hillyard Chemical Co., or 
approved equal. 

2. Wax shall be equal to "Super Hil-Brite" made by Hillyard Chemical Co., or 
approved equal. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where resilient tile flooring is to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 CONDITION OF SURFACES 

A. Allowable Variations in Substrate Levels (Floors):  ± 1/8" in 10'-0" distance and 1/4" 
total maximum variation from levels shown. 

B. Grind or fill concrete substrates as required to comply with allowable variation. 
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3.3 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure 
adhesion of resilient products. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by floor tile manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by floor tile 
manufacturer.  Proceed with installation only after substrate alkalinity falls within 
range on pH scale recommended by manufacturer in writing, but not less than 5 or 
more than 9 pH. 

4. Moisture Testing:  Proceed with installation only after substrates pass testing 
according to floor tile manufacturer's written recommendations, but not less 
stringent than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  
Proceed with installation only after substrates have maximum moisture-
vapor-emission rate of 3 lb. of water/1000 sq. ft.  in 24 hours. 

b. Perform relative humidity test using in situ probes according to 
ASTM F 2170.  Proceed with installation only after substrates have a 
maximum 75 percent relative humidity level. 

 
C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor tiles until they are the same temperature as the space where they are 
to be installed. 

1. At least 48 hours in advance of installation, move resilient floor tile and 
installation materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient floor tile. 

3.4 INSTALLATION 

A. Install tile only after all finishing operations, including painting, have been completed 
and permanent heating system is operating.  Moisture content of concrete slabs, 
building air temperature and relative humidity must be within limits recommended by 
tile manufacturer. 

B. Place tile units with adhesive cement in strict compliance with the manufacturer's 
recommendations.  Butt tile units tightly to vertical surfaces, thresholds, nosings and 
edgings.  Scribe around obstructions and to produce neat joints, laid tight, even and in 
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straight, parallel lines.  Extend tile units into toe spaces, door reveals, and into closet 
and similar openings. 

C. Maintain reference markers, holes, or openings that are in place or plainly marked for 
future cutting by repeating on the finish tile as marked in the subfloor.  Use chalk or 
other non-permanent marking devices. 

D. Lay tile from center marks established with principal walls, discounting minor  
off-sets, so that tile at opposite edges of the room are of equal width.  Adjust as 
necessary to avoid use of cut widths less than 1/2 tile at room perimeters.  Lay tile 
square to room axis, unless otherwise shown. 

E. Match tiles for color and pattern by using tile from cartons in the same sequence as 
manufactured and packaged.  Cut tile neatly to and around all fixtures.  Broken, 
cracked, chipped or deformed tile is not acceptable. 

F. Tightly cement tile to sub-base without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks through tile, or other surface 
imperfections. 

G. Lay tile with grain in all tile running in the same direction. 

H. Place resilient edge strips tightly butted to tile and secure with adhesive.  Provide 
edging strips at all unprotected edges of tile, unless otherwise shown. 

I. Bases:  In all spaces where base is indicated, install bases tight to walls, partitions, 
columns, built-in cabinets, etc., without gaps at top or bulges at bottom, with tight joints 
and flush edges, with molded corner pieces at internal and external corners.  Provide 
end stops adjacent to flush type door frames and where base does not terminate against 
an adjacent surface.  Keep base in full contact with walls until adhesive sets. 

J.  Stair Treads 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread 
contours. 

2. Tightly adhere to substrates throughout length of each piece. 

3. For treads installed as separate, equal-length units, install to produce a flush joint 
between units. 

3.5 CLEANING AND PROTECTION 

A. Remove any excess adhesive or other surface blemishes from tile, using neutral type 
cleaners as recommended by the tile manufacturer.  Protect installed flooring from 
damage by use of heavy Kraft paper or other covering. 

B. Finishing:  After completion of the project and just prior to the final inspection of the 
work, thoroughly clean tile floors and accessories.  Apply two (2) coats of wax and buff 
using materials as specified herein. 

END OF SECTION 
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SECTION 096723 

EPOXY RESIN COMPOSITION FLOORING 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 WORK INCLUDED 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the epoxy resin composition flooring and base as scheduled on the drawings 
and/or specified herein. 

1.3 RELATED SECTIONS 

A. Concrete - Section 033000. 

B. Floor drains - Division 22. 

1.4 SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of Contract and Division 
1 Specification Sections. 

B. Product Data:  Submit manufacturer's technical data application instructions and general 
recommendations for the epoxy resin composition flooring specified herein. 

C. Samples for initial selection purposes in form of manufacturer's color charts showing 
full range of colors and finishes available. 

1. Submit 3" x 3" samples of color chips from color chart selection designated by the 
Architect. 

D. Material certificates signed by manufacturer certifying that the epoxy resin composition 
flooring complies with requirements specified herein. 

E. Maintenance Instructions:  Submit manufacturer's written instructions for recommended 
maintenance practices. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced Installer or applicator who has 
specialized in installing resinous flooring types similar to that required for this Project 
and who is acceptable to manufacturer of primary materials. 

B. Single-Source Responsibility:  Obtain epoxy resin composition flooring materials, 
including primers, resins, hardening agents, and finish or sealing coats, from a single 
manufacturer. 
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1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in original packages and containers with seals unbroken and bearing 
manufacturer's labels containing brand name and directions for storage and mixing with 
other components. 

B. Store materials to comply with manufacturer's directions to prevent deterioration from 
moisture, heat, cold, direct sunlight, or other detrimental effects. 

1.7 PROJECT CONDITIONS 

A. Environmental Conditions:  Comply with epoxy resin composition flooring 
manufacturer's directions for maintenance of substrate temperature, moisture, 
ventilation, and other conditions required to execute and protect Work. 

B. Lighting:  Permanent lighting will be in place and working before installing resinous 
flooring. 

PART 2  PRODUCTS 

2.1 MATERIALS 

A. Troweled epoxy resin composition flooring shall be Dex-O-Tex Cheminert "K" with 
Posi-Tred "O" top finish as manufactured by Crossfield Products Corp. or approved 
equal. 

2.2 PROPERTIES 

A. Colors:  As selected by Architect from manufacturer's standard colors. 

B. Physical Properties:  Provide flooring system that meet or exceed the listed minimum 
physical property requirements when tested according to the referenced standard test 
method in parentheses. 

1. Compressive Strength (ASTM C 579):  11,000 psi. 

2. Tensile Strength (ASTM C 307):  1643 psi. 

3. Flexural Strength (ASTM C 580):  4,300 psi. 

4. Flexural Modulus of Elasticity (ASTM C 580):  2.0 x 106 psi. 

5. Water Absorption (MIL D-3134):  0.3 percent max. 

6. Surface Hardness (ASTM D-2240):  85.5 Durometer "D" 

7. Abrasion Resistance (ASTM D-1044):  0.0 gr. 

8. Indentation (MIL-D-3134):  0.024" max. 

9. Impact Resistance (Gardner Impact Tester):  No chipping, cracking, or 
delamination and not more than 0.014" 

10. Adhesion (A.C.I. Comm. No. 403):  400 psi 
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11. Electrical Conductivity (NFPA 56A):  Di-electric 

12. Critical Radiant Flux (ASTM E-648):  Greater than 1.07 watts/cm2 

13. Co-efficient of Friction - Rubber Shoe Surface (MIL-D-3134 Test Procedure) 

Profiles Static 
Friction 
Saltwater 
Solution on 
Surface 

Static 
Friction Oil 
on Surface 

Sliding 
Friction 
Saltwater 
Solution on 
Surface 

Sliding 
Friction Oil 
on Surface 

 
Fine Profile 0.95 0.75 0.89 0.44 
Medium Profile 1.03 0.75 0.95 0.45 
Coarse Profile 1.09 0.85 1.00 0.56 
Very Coarse Profile 1.24 0.78 1.04 0.59 
 

2.3 SUPPLEMENTAL MATERIALS 

A. Joint Sealant:  Type recommended or produced by manufacturer of epoxy resin 
composition flooring system for type of service and joint condition indicated. 

B. Waterproofing Membrane:  Type recommended or produced by manufacturer of epoxy 
resin composition flooring system for type of service and floor condition indicated. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where the epoxy resin composition flooring is to be 
installed and correct any conditions detrimental to the proper and timely completion of 
the work.  Do not proceed with the work until unsatisfactory conditions have been 
corrected by the Contractor in a manner acceptable to the Architect. 

B. Coordinate work with other trades to insure that concrete substrate has been "wet" cured 
only. 

3.2 PREPARATION 

A. Substrate:  Perform preparation and cleaning procedures according to flooring 
manufacturer's instructions for particular substrate conditions involved, and as 
specified.  Provide clean, dry, and neutral substrate for flooring application. 

B. Concrete Surfaces:  Shot-blast, acid etch or power scarify as required to obtain optimum 
bond of flooring to concrete.  Remove sufficient material to provide a sound surface 
free of laitance, glaze, efflorescence, and any curing compounds or form release agents.  
Remove grease, oil, and other penetrating contaminants.  Repair damaged and 
deteriorated concrete to acceptable condition.  Leave surface free of dust, dirt, laitance, 
and efflorescence. 

C. Materials:  Mix resin and hardener, add colorant and aggregate when required, and 
prepare materials according to flooring system manufacturer's instructions. 
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3.3 APPLICATION 

A. General:  Apply each component of epoxy resin composition flooring system according 
to manufacturer's directions to produce a uniform monolithic wearing surface of 
thickness indicated. 

B. Bond Coat:  Apply bond coat over prepared substrate at manufacturer's recommended 
spreading rate.  Coordinate applying bond coat with topping mix to ensure optimum 
adhesion between flooring materials and substrate. 

C. Body Coat:  Over freshly applied primer, trowel apply epoxy mortar mix at  
1/4-inch thickness.  Hand or power trowel and grout with epoxy to fill voids.  When 
cured, sand if necessary to remove trowel marks and roughness. 

D. Finish or Sealing Coats:  After body coat has cured sufficiently, apply finish or sealing 
coats of type recommended by flooring manufacturer to produce finish matching 
approved sample and in number of coats and spreading rates recommended by 
manufacturer. 

1. Final finish coat shall be in color and skid retardant profile as approved by the 
Architect. 

2. Finish floor shall be 1/4" thick, uniform in color and free of travel marks. 

E. Cove Base:  Apply cove base mix to wall surfaces at locations shown to form cove base 
height of 4 inches unless otherwise indicated.  Round interior and external corners.  
Follow manufacturer's printed instructions and details including taping, mixing, 
priming, troweling, sanding, and top-coating of cove base. 

F. Joints:  Where substrate is interrupted by expansion or control joints, provide joint in 
flooring to comply with details indicated or, if not otherwise indicated, as recommended 
by flooring manufacturer. 

1. Apply joint sealant materials to comply with resinous flooring manufacturer's 
recommendations. 

3.4 CURING, PROTECTION AND CLEANING 

A. Cure epoxy resin composition flooring materials according to manufacturer's directions, 
taking care to prevent contamination during application stages and before completing 
curing process.  Close application area for a minimum of 24 hours. 

B. Protect epoxy resin composition flooring materials from damage and wear during 
construction operation.  Where temporary covering is required for this purpose, comply 
with manufacturer's recommendations for protective materials and application method. 

C. Cleaning:  Remove temporary covering and clean epoxy resin composition flooring just 
before final inspections.  Use cleaning materials and procedures recommended by 
flooring manufacturer. 

END OF SECTION 
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SECTION 096813 

CARPET TILE 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor materials, equipment and services necessary to 
complete the carpet tile as shown on the drawings and/or specified herein, including, 
but not limited to, the following: 

1. Carpet tile. 

2. Adhesive. 

1.3 RELATED SECTIONS 

A. Concrete sub-floor – Section 033000. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Firm with not less than five (5) years of experience in 
installation of commercial carpeting of type, quantity and installation methods similar 
to work of this Section. 

B. General Terminology/ Information Standard:  Refer to current edition of "Carpet 
Specifier's Handbook" by The Carpet and Rug Institute; for definitions of terminology 
not otherwise defined herein, and for general recommendations and information. 

C. Carpet used on Project must be from same dye lot for each carpet type. 

1.5 SUBMITTALS 

A. Product Data:  Submit manufacturer's complete technical product data for each type of 
carpet, cushion and accessory item required. 

B. Samples:  Submit full size samples of carpet tile and six (6) inches long samples of each 
type exposed edge stripping. 

C. Certification:  Submit manufacturer's certification stating that carpet materials furnished 
comply with specified requirements. 

1. Include listing of mill register numbers for carpet furnished. 

2. Include supporting certified laboratory test data indicating that carpet meets or 
exceeds specified test requirements. 
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D. Maintenance Data:  Submit manufacturer's printed maintenance recommendations, 
including methods and frequency recommended for maintaining carpet in optimum 
conditions under anticipated traffic and use conditions. 

1.6 EXTRA STOCK 

A. Produce and deliver to project at least five (5) percent overrun on calculated yardage.  
Provide required overrun exclusive of carpet needed for proper installation, waste and 
usable scraps. 

1.7 PRODUCT DELIVERY AND STORAGE 

A. Deliver carpeting materials in original mill protective wrapping with mill register 
numbers and tags attached.  Store inside, in well ventilated area, protected from 
weather, moisture and soiling. 

1.8 WARRANTY 

A. Provide special project warranty, signed by Contractor and Manufacturer (Carpet Mill), 
agreeing to repair or replace defective materials and workmanship of carpeting work 
during two (2) year warranty period following substantial completion.  Attach copies of 
product warranty. 

PART 2 PRODUCTS 

2.1 CARPET TILE 

A. Manufacturer: Interface FLOR  

Collection: Cartera 
Product: La Paz Colores 
Style Number:145930250H 
Color Number: 101380, Jicama 
Backing: GlasBac RE Non-Virgin PVC 
Yarn System: Post-Consumer Content-Type 6,6 Nylon 
Color System: 100% Solution Dye 
Construction: Tufted Textured Loop 
Lifetime Antimicrobial: Intersept 
Soil/Stain Protection: Protekt² 
Yarn Weight: 18 oz 
Pile Thickness: 0.103 in., 2.6 mm 
Pile Density: 6,291 
Total Recycled Content: 67% (34% Post-Consumer) 
CRI Green Label Plus: GLP0820 
Size: 50cm x 50cm 
Carpet Installation Method: Brick 

 
2.2 ACCESSORIES 

A. Adhesive for Carpet Tile:  Provide release type adhesive as recommended by the carpet 
tile manufacturer for use with carpet tile specified.  Provide adhesive which complies 
with flame spread rating required for the carpet installation. 
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B. Miscellaneous Materials:  Provide the types of adhesives and tape, and other accessory 
items recommended by the carpet manufacturer and Installer for the conditions of 
installation and use. 

C. Leveling Compound:  Latex/Portland cement flash patching and leveling compound 
equal to No. DSP-520 made by H.B. Fuller or No. 226 with 3701 admixture made by 
Laticrete or equal made by Mapei, or approved equal. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where carpet tile is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 PRE-INSTALLATION REQUIREMENTS 

A. Floor shall be clean and free of cracks and protrusions.  Any gaps or cracks more than 
1/16" wide to be filled in with latex leveling compound.  Protrusions must be sanded 
down smooth, the floor cleanly swept and vacuumed if necessary to remove all dust and 
grit. 

B. Floor temperature shall be 65 deg., at least 24 hrs. prior to installation; and 48 hrs. after 
carpet is installed. 

C. Conduct a moisture test.  The presence of moisture in the concrete floor will interfere 
with the curing and subsequent performance of the adhesive.  Conduct the test as 
follows: 

1. Drive a concrete nail a half inch into the floor.  Then remove the nail. 

2. Place a small amount of anhydrous calcium chloride or calcium sulphate crystals 
over the hole. 

3. Cover the crystals and the hole with a piece of flat glass and seal the edges with 
waterproof tape or putty.  Since concrete pourings vary, repeat the test every 1500 
sq. ft. 

4. Leave in place 72 hrs.  Any color change in the crystals indicates the presence of 
moisture.  Do not apply carpet until slab is free of moisture and meets with 
approval of carpet adhesive manufacturer. 

D. Sequence carpeting with other work so as to minimize possibility of damage and soiling 
of carpet during remainder of construction period. 

3.3 INSTALLATION 

A. General 

1. Comply with manufacturer’s instructions and recommendations.  Maintain 
direction of pattern and texture, including lay of pile. 
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2. Adhere all tiles with a full spread of adhesive.  Dry-fit cut tiles and apply adhesive 
to tile back after tile has been cut. 

3. Tiles shall be installed in a monolithic corner to corner manner following arrows 
printed on back of each tile indicating pile direction.  Tiles shall be installed to 
achieve patterns as directed by the Architect. 

4. Vinyl reducer strips shall be used along any necessary open edges so as to maintain 
the fixed perimeter. 

3.4 CLEANING UP 

A. Upon completion of the carpeting installation in each area, visually inspect all carpet 
installed in that area and immediately remove all dirt, soil, and foreign substance from 
the exposed face; inspect all adjacent surfaces and remove all marks and stains caused 
by the carpet installation: remove all packaging materials, carpet scraps, and other 
debris from the carpet installation to the area of the job site set aside for its storage. 

3.5 PROTECTION 

A. In all areas, provide a temporary non-staining paper pathway in the direction of traffic. 

END OF SECTION 
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SECTION 099000 

PAINTING AND FINISHING 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the painting and finishing as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Prime painting unprimed surfaces to be painted under this Section. 

2. Painting all items furnished with a prime coat of paint, including touching up of or 
repairing of abraded, damaged or rusted prime coats applied by others. 

3. Painting all ferrous metal (except stainless steel) exposed to view. 

4. Painting all galvanized ferrous metals exposed to view. 

5. Painting interior concrete block exposed to view. 

6. Painting gypsum drywall exposed to view. 

7. Painting concrete floors. 

8. Painting of wood exposed to view, except items which are specified to be painted 
or finished under other Sections of these specifications.  Back painting of all wood 
in contact with concrete, masonry or other moisture areas. 

9. Painting pipes, pipe coverings, conduit, ducts, insulation, hangers, supports and 
other mechanical and electrical items and equipment exposed to view. 

10. Painting surfaces above, behind or below grilles, gratings, diffusers, louvers, 
lighting fixtures, and the like, which are exposed to view through these items. 

11. Incidental painting and touching up as required to produce proper finish for painted 
surfaces, including touching up of factory finished items. 

12. Painting of any surface not specifically mentioned to be painted herein or on 
drawings, but for which painting is obviously necessary to complete the job, or 
work which comes within the intent of these specifications, shall be included as 
though specified. 
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1.3 RELATED SECTIONS 

A. Shop priming is required on some, but not all of the items scheduled to be field painted.  
Refer to other Sections of work for complete description. 

B. Shop Coat on Machinery and Equipment:  Refer to the Sections under which various 
items of manufactured equipment with factory applied shop prime coats are furnished, 
including, but not necessarily limited to, the following Sections.  All items of 
equipment furnished with prime coat finish shall be finish painted under this Section. 

1. Plumbing - Division 22. 

2. Heating, ventilation and air conditioning – Division 23. 

C. Color Coding of Mechanical Piping and Electrical Conduits – Divisions 22 and 26. 

1. This Color Coding consists of an adhesive tape system and is in addition to 
painting of piping and conduits under this Section, as specified above. 

1.4 MATERIALS AND EQUIPMENT NOT TO BE PAINTED 

A. Items of equipment furnished with complete factory finish, except for items specified to 
be given a finish coat under this Section. 

B. Factory-finished toilet partitions. 

C. Factory-finished acoustical tile. 

D. Non-ferrous metals, except for items specified and/or indicated to be painted. 

E. Finished hardware, excepting hardware that is factory primed. 

F. Surfaces not to be painted shall be left completely free of droppings and accidentally 
applied materials resulting from the work of this Section. 

1.5 QUALITY ASSURANCE 

A. Job Mock-Up 

1. In addition to the samples specified herein to be submitted for approval, apply in 
the field, at their final location, each type and color of approved paint materials, 
applied 10 feet wide, floor to ceiling of wall surfaces, before proceeding with the 
remainder of the work, for approval by the Architect.  Paint mock-ups to include 
door and frame assembly. 

2. These applications when approved will establish the quality and workmanship for 
the work of this Section. 

3. Repaint individual areas which are not approved, as determined by the Architect, 
until approval is received.  Assume at least two paint mock-ups of each color and 
gloss for approval. 

B. Qualification of Painters:  Use only qualified journeyman painters for the mixing and 
application of paint on exposed surfaces. 



 
 

Belmar Pavilions 099000-3 Painting and Finishing 
 
 

C. Paint Coordination:  Provide finish coats which are compatible with the prime paints 
used.  Review other Sections of these specifications in which prime paints are to be 
provided to ensure compatibility of the total coatings system for the various substrates.  
Upon request from other subcontractors, furnish information on the characteristics of 
the finish materials proposed to be used, to ensure that compatible prime coats are used.  
Provide barrier coats over incompatible primers or remove and re-prime as required.  
Notify the Architect in writing of any anticipated problems using the coating systems as 
specified with substrates primed by others. 

D. All paints must conform to the Volatile Organic Compounds (VOC) standards of 
prevailing codes and ordinances. 

1.6 SUBMITTALS 

A. Materials List 

1. Before any paint materials are delivered to the job site, submit to the Architect a 
complete list of all materials proposed to be furnished and installed under this 
portion of the work. 

2. This shall in no way be construed as permitting substitution of materials for those 
specified or accepted for this work by the Architect. 

B. Samples 

1. Accompanying the materials list, submit to the Architect copies of the full range of 
colors available in each of the proposed products. 

2. Upon direction of the Architect, prepare and deliver to the Architect two (2) 
identical sets of Samples of each of the selected colors and glosses painted onto  
8-1/2" x 11" x 1/4" thick material; whenever possible, the material for Samples 
shall be the same material as that on which the coating will be applied in the work. 

C. Manufacturer's Recommendations:  In each case where material proposed is not the 
material specified or specifically described as an acceptable alternate in this Section of 
these specifications, submit for the Architect's review the current recommended method 
of application published by the manufacturer of the proposed material. 

1.7 PRODUCT HANDLING 

A. Deliver all paint materials to the job site in their original unopened containers with all 
labels intact and legible at time of use. 

B. Protection 

1. Store only the approved materials at the job site, and store only in a suitable and 
designated area restricted to the storage of paint materials and related equipment. 

2. Use all means necessary to ensure the safe storage and use of paint materials and 
the prompt and safe disposal of waste. 

3. Use all means necessary to protect paint materials before, during and after 
application and to protect the installed work and materials of all other trades. 
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C. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 

1.8 EXTRA STOCK 

A. Upon completion of this portion of the Work, deliver to the Owner an extra stock of 
paint equaling approximately ten (10) percent of each color and gloss used and each 
coating material used, with all such extra stock tightly sealed in clearly labeled 
containers. 

1.9 JOB CONDITIONS 

A. Apply water-based paints only when the temperature of surfaces to be painted and the 
surrounding air temperatures are between 50 degrees F. and 90 degrees F., unless 
otherwise permitted by the paint manufacturer's printed instructions. 

B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and 
the surrounding air temperatures are between 45 degrees F. and 95 degrees F. unless 
otherwise permitted by the paint manufacturer's printed instructions. 

C. Do not apply paint in snow, rain, fog or mist; or when the relative humidity exceeds 
eighty-five (85) percent; or to damp or wet surfaces; unless otherwise permitted by the 
paint manufacturer's printed instructions. 

D. Painting may be continued during inclement weather only if the areas and surfaces to be 
painted are enclosed and heated within the temperature limits specified by the paint 
manufacturer during application and drying periods. 

PART 2  PRODUCTS 

2.1 PAINT MANUFACTURERS 

A. Except as otherwise noted, provide the painting products listed for all required painting 
made by one of the manufacturers listed in the paint schedule (Section 2.4).  These 
companies are Benjamin Moore, Akzo Nobel Paint (Glidden Professional), and Sherwin 
Williams (S-W).  Comply with number of coats and required minimum mil thicknesses 
as specified herein.   

2.2 MATERIALS 

A. Provide undercoat paint produced by the same manufacturer as the finish coats.  Use 
only thinners approved by the paint manufacturer, and use only to recommended limits. 

B. Colors and Glosses:  All colors and glosses shall be as selected by the Architect.  
Certain colors will require paint manufacturer to prepare special factory mixes to match 
colors selected by the Architect.  Color schedule (with gloss) shall be furnished by the 
Architect. 

C. Coloring Pigment:  Products of or furnished by the manufacturer of the paint or enamel 
approved for the work. 

D. Linseed Oil:  Raw or boiled, as required, of approved manufacture, per ASTM D 234 
and D 260, respectively. 
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E. Turpentine:  Pure distilled gum spirits of turpentine, per ASTM D 13. 

F. Shellac:  Pure gum shellac (white or orange) cut in pure denatured alcohol using not 
less than four (4) lbs. of gum per gallon of alcohol. 

G. Driers, Putty, Spackling Compound, Patching Plaster, etc.:  Best quality, of approved 
manufacture. 

H. Heat Resistant Paint:  Where required, use heat resistant paint when applying paint to 
heating lines and equipment. 

2.3 GENERAL STANDARDS 

A. The various surfaces shall be painted or finished as specified below in Article 2.4.  
However, the Architect reserves the right to change the finishes within the range of flat, 
semi-gloss or gloss, without additional cost to the Owner. 

B. All paints, varnishes, enamels, lacquers, stains and similar materials must be delivered 
in the original containers with the seals unbroken and label intact and with the 
manufacturer's instructions printed thereon. 

C. All painting materials shall bear identifying labels on the containers with the 
manufacturer's instructions printed thereon. 

D. Paint shall not be badly settled, caked or thickened in the container, shall be readily 
dispersed with a paddle to a smooth consistency and shall have excellent application 
properties. 

E. Paint shall arrive on the job color-mixed except for tinting of under-coats and possible 
thinning. 

F. All thinning and tinting materials shall be as recommended by the manufacturer for the 
particular material thinned or tinted. 

G. It shall be the responsibility of the Contractor to see that all mixed colors match the 
color selection made by the Architect prior to application of the coating. 

2.4 SCHEDULE OF FINISHES 

A. Interior and Exterior Galvanized Ferrous Metals 

First Coat: "27 Typoxy" or "N69 Epoxoline II" by Tnemec; "Intergard 345" by 
International Protective Coatings; "Carboguard 893 SG" or 
"Carboguard 888" by Carboline; "Devran 203 WB Epoxy Primer" by 
Akzo; Epoxy Mastic Coating V 160 Series by Cortech/Moore or 
"Recoatable Epoxy Primer 867-45" by Sherwin Williams. 

Second Coat: "V73 Endura Shield" or "1074/1075" by Tnemec; "Interthane 
870UHS" or "990 UHS" by International Protective Coatings; 
"Carbothane 133 LH" by Carboline; "Devthane 379UH Aliphatic 
Vizethne" by Akzo; Acrylic Aliphatic Urethane V 500 (Gloss) or V 
510 (Semi-Gloss) by Corotech/Moore or "Hi-Solids Urethane B65-
300/350" by Sherwin Williams. 
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B. Interior Ferrous Metal 

Satin Finish/Latex 
Primer: 1 coat Moore Alkyd Metal Primer (Z06) 
 1 coat Akzo Devflex 4020 PF DTM Prime/Flat Finish or touch-up 
  shop primer 
 1 coat Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer 
   B66-310 
First Coat: 1 coat Moore Super Spec-HP DTM Acrylic Low Luster P25 
 1 coat Akzo:  Glidden Professional Diamond 350 Acrylic Eggshell 
   GP1403 
 1 coat S-W Pro-Classic Waterborne Acrylic Satin, B20 
Second Coat: 1 coat Moore Super Spec-HP DTM Acrylic Low Luster P25 
 1 coat Akzo:  Glidden Professional Diamond 350 Acrylic Eggshell 
   GP1403 
 1 coat S-W Pro-Classic Waterborne Acrylic Satin, B20 
 a. Total DFT not less than: 3.9 mils 

Semi-Gloss Finish/Latex 
Primer: 1 coat Moore Super Spec-HP Acrylic Metal Primer (P04) 
 1 coat Akzo Devflex 4020 PF DTM Primer/Flat Finish or touch-up  
  shop primer. 
 1 coat Sherwin-Williams, Pro Industrial Pro-Cryl Universal Primer 
  B66-310 
First Coat: 1 coat Moore Super Spec HP DTM Acrylic Semi-Gloss (P29) 
 1 coat Akzo:  Glidden Professional Diamond 350 Acrylic S/G 6P1407 
 1 coat S-W Pro-Classic Waterborne Acrylic Semi-Gloss, B31 
Second Coat: 1 coat Moore Super Spec HP DTM Acrylic Semi-Gloss (P29) 
 1 coat Akzo:  Glidden Professional Diamond 350 Acrylic S/G 6P1407 
 1 coat S-W Pro-Classic Waterborne Acrylic Semi-Gloss, B31 

a. Total DFT not less than: 4.0 mils 
 

C. Interior Concrete Block 

Flat Finish/Vinyl Acrylic Latex over Filler 
Block Filler: 1 coat Moore Super Spec Masonry Int./Ext. High Build Block Filler  
   (206) 
  1 coat Akzo Glidden Professional Concrete Coatings Block Filler GP  

3010-1200 
1 coat S-W Preprite Block Filler, B25W25 

First Coat: 1 coat Moore Ultra Spec 500 Interior Flat Latex (N536) 
  1 coat Akzo Glidden Professional Diamond 350 Flat GP 1201 

1 coat S-W Promar 200 “O” VOC Interior Latex Flat, B30-2600 
Second Coat: 1 coat Moore Ultra Spec 500 Interior Flat Latex (N536) 
  1 coat Akzo Glidden Professional Diamond 350 Flat GP 1201 

1 coat S-W Promar 200 “O” VOC Interior Latex Flat, B30-2600 
  a. Total DFT not less than: 10.7 mils 

 
Eggshell Finish/Vinyl Acrylic Latex Over Filler 
Block Filler: 1 coat Moore Super Spec Masonry Int./Ext. High Build Block Filler  
   (206)  
  1 coat Akzo Glidden Professional Concrete Coatings Block Filler GP  
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3010-1200 
1 coat S-W Preprite Block Filler, B25W25 

First Coat: 1 coat Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic Eggshell 

 6P1403 
1 coat S-W Promar 200 “O” VOC Interior Latex Eggshell, B20-2600 

Second Coat: 1 coat Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic Eggshell 
    6P1403 

1 coat S-W Promar 200 “O” VOC Interior Latex Eggshell, B30-2600 
a. Total DFT not less than: 10.9 mils  

 
Semi-Gloss Finish/Vinyl Acrylic Latex over Filler 
Block Filler: 1 coat Moore Super Spec Masonry Int./Ext. High Build Block Filler  
   (206) 
  1 coat Akzo Glidden Professional Concrete Coatings Block Filler GP  

3010-1200 
1 coat S-W Preprite Block Filler, B25W25 

First Coat: 1 coat Moore Ultra Spec 500 Interior Latex Gloss (N540) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic S/G GP 1407 

1 coat S-W Promar 200 “O” VOC Interior Latex S. Gloss, B31-2600 
Second Coat: 1 coat Moore Ultra Spec 500 Interior Latex Gloss (N540) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic S/G GP 1407 

1 coat S-W Promar 200 “O” VOC Interior Latex S. Gloss, B31-2600 
a. Total DFT not less than: 10.7 mils  

 
D. Interior Drywall  

Flat Finish/Vinyl Acrylic Latex 
Primer: 1 coat Moore Ultra Spec 500 Interior Latex Primer (N534) 
  1 coat Akzo Glidden Professional Gripper GP 3210 

1 coat S-W Promar 200 Interior Latex Primer 
First Coat: 1 coat Moore Ultra Spec 500 Latex Flat (N536) 
  1 coat Akzo Glidden Professional Diamond 350 Flat GP 1201 

1 coat S-W Promar 200 “O” VOC Interior Latex Flat, B30-2600 
Second Coat: 1 coat Moore Ultra Spec 500 Latex Flat (N536) 
  1 coat Akzo Glidden Professional Diamond 350 Flat GP 1201 

1 coat S-W Promar 200 “O” VOC Interior Latex Flat, B30-2600 
  a. Total DFT not less than: 3.6 mils 
 
Eggshell Finish/Vinyl Acrylic Latex 
Primer: 1 coat Moore Ultra Spec 500 Interior Latex Primer (N534) 
  1 coat Akzo Glidden Professional Gripper GP 3210 

1 coat S-W Promar 200 Interior Latex Primer, 
First Coat: 1 coat Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic Eggshell GP 

 1403 
1 coat S-W Promar 200 “O” VOC Interior Latex Egg-Shell, B20-2600 

Second Coat: 1 coat Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic Eggshell GP 

 1403 
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1 coat S-W Promar 200 “O” VOC Interior Latex Egg-Shell B20-2600 
a. Total DFT not less than: 3.8 mils 
 

E. Interior Painted Wood 

Satin Finish/Latex 
Primer: 1 coat Moore Advance Waterborne Int. Alkyd Primer (790) 
  1 coat Akzo Glidden Professional Gripper GP 3210 

1 coat S-W Premium Wall and Wood Primer B28W111 
First Coat: 1 coat Moore Advance Waterborne Int. Alkyd Satin (792) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic Eggshell GP 

1403 
1 coat S-W Pro Classic Interior WB, Acrylic/Alkyd Classic B20. 

Second Coat: 1 coat Moore Advance Waterborne Int. Alkyd Satin (792) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic Eggshell GP  

1403 
1 coat S-W Pro Classic Interior WB, Acrylic/Alkyd Classic B20. 

  a. Total DFT not less than: 4.0 mils  
 
Semi-Gloss Finish/Latex 
Primer: 1 coat Moore Advance Waterborne Int. Alkyd Primer (790) 
  1 coat Akzo Glidden Professional Gripper GP 3210 

1 coat S-W Premium Wall and Wood Primer B28W111 
First Coat: 1 coat Moore Advance Waterborne Int. Alkyd (793) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic S/G GP 1407 

1 coat S-W Pro Classic Interior WB, Acrylic/Alkyd Classic Semi-Gloss 
 B31 

Second Coat: 1 coat Moore Advance Waterborne Int. Alkyd (793) 
  1 coat Akzo Glidden Professional Diamond 350 Acrylic S/G GP 1407 

1 coat S-W Pro Classic Interior WB, Acrylic/Alkyd Classic Semi-Gloss 
 B31 
a. Total DFT not less than: 3.8 mils 

 
2.5 PIPING AND MECHANICAL EQUIPMENT EXPOSED TO VIEW 

A. Paint all exposed piping, conduits, ductwork and mechanical and electrical equipment.  
Use heat resisting paint when applied to heating lines and equipment.  The Contractor is 
cautioned not to paint or otherwise disturb moving parts in the mechanical systems.  
Mask or otherwise protect all parts as required to prevent damage. 

B. Exposed Uncovered Ductwork, Piping, Hangers and Equipment: Latex Enamel 
Undercoater and one (1) coat Acrylic Latex Flat. 

C. Exposed Covered Piping, Duct Work and Equipment:  Primer/Sealer and one (1) coat 
Acrylic Latex Flat. 

D. Panel Boards, Grilles and Exposed Surfaces of Electrical Equipment:  Latex Enamel 
Undercoater and two (2) coats Latex Semi-Gloss. 

E. Equipment or Apparatus with Factory-Applied Paint:  Refinish any damaged surfaces to 
match original finish.  Do not paint over name plates and labels. 
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F. All surfaces of insulation and all other work to be painted shall be wiped or washed 
clean before any painting is started. 

G. All conduit, boxes, distribution boxes, light and power panels, hangers, clamps, etc., are 
included where painting is required. 

H. All items of Mechanical and Electrical trades which are furnished painted under their 
respective Contracts shall be carefully coordinated with the work of this Section so as to 
leave no doubt as to what items are scheduled to be painted under this Section. 

PART 3  EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where painting and finishing are to be applied and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 GENERAL WORKMANSHIP REQUIREMENTS 

A. Only skilled mechanics shall be employed.  Application may be by brush or roller.  
Spray application only upon acceptance from the Architect in writing. 

B. The Contractor shall furnish the Architect a schedule showing when he expects to have 
completed the respective coats of paint for the various areas and surfaces.  This 
schedule shall be kept current as the job progresses. 

C. The Contractor shall protect his work at all times, and shall protect all adjacent work 
and materials by suitable covering or other method during progress of his work.  Upon 
completion of the work, he shall remove all paint and varnish spots from floors, glass 
and other surfaces.  He shall remove from the premises all rubbish and accumulated 
materials of whatever nature not caused by others and shall leave his part of the work in 
clean, orderly and acceptable condition. 

D. Remove and protect hardware, accessories, device plates, lighting fixtures, and factory 
finished work, and similar items, or provide ample in place protection.  Upon 
completion of each space, carefully replace all removed items by workmen skilled in 
the trades involved. 

E. Remove electrical panel box covers and doors before painting walls.  Paint separately 
and re-install after all paint is dry. 

F. All materials shall be applied under adequate illumination, evenly spread and flowed on 
smoothly to avoid runs, sags, holidays, brush marks, air bubbles and excessive roller 
stipple. 

G. Coverage and hide shall be complete.  When color, stain, dirt or undercoats show 
through final coat of paint, the surface shall be covered by additional coats until the 
paint film is of uniform finish, color, appearance and coverage, at no additional cost to 
the Owner. 
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H. All coats shall be dry to manufacturer’s recommendations before applying succeeding 
coats. 

I. Do not apply paint behind frameless mirrors that use mastic for adhering to wall 
surface. 

3.3 PREPARATION OF SURFACES 

A. General 

1. The Contractor shall be held wholly responsible for the finished appearance and 
satisfactory completion of painting work.  Properly prepare all surfaces to receive 
paint, which includes cleaning, sanding, and touching-up of all prime coats applied 
under other Sections of the work.  Broom clean all spaces before painting is 
started.  All surfaces to be painted or finished shall be perfectly dry, clean and 
smooth. 

2. Perform all preparation and cleaning procedures in strict accordance with the paint 
manufacturer’s instructions and as herein specified, for each particular substrate 
condition. 

3. Clean surfaces to be painted before applying paint or surface treatments.  Remove 
oil and grease with clean cloths and cleaning solvents prior to mechanical cleaning.  
Program the cleaning and painting so that dust and other contaminants from the 
cleaning process will not fall in wet, newly painted surfaces. 

B. Metal Surfaces 

1. Weld Fluxes:  Remove weld fluxes, splatters, and alkali contaminants from metal 
surfaces in an approved manner and leave surface ready to receive painting. 

2. Bare Metal:  Thoroughly clean off all foreign matter such as grease, rust, scale and 
dirt before priming coat is applied.  Clean surfaces, where solder flux has been 
used, with benzene.  Clean surfaces by flushing with mineral spirits.  For 
aluminum surfaces, wipe down with an oil free solvent prior to application of any 
pre-treatment. 

a. Bare metal to receive high performance coating specified herein must be 
blast cleaned SSPC SP-6 prior to application if field applied primer; 
coordinate with steel trades furnishing ferrous metals to receive this coating 
to insure that this cleaning method is followed. 

 
3. Shop Primed Metal:  Clean off foreign matter as specified for "Bare Metal."  Prime 

bare, rusted, abraded and marred surfaces with approved primer after proper 
cleaning of surfaces.  Sandpaper all rough surfaces smooth. 

4. Galvanized Metal:  Prepare surface as per the requirements of ASTM D 6386. 

5. Metal Filler:  Fill dents, cracks, hollow places, open joints and other irregularities 
in metal work to be painted with an approved metal filler suitable for the purpose 
and meeting the requirements of the related Section of work; after setting, sand to a 
smooth, hard finish, flush with adjoining surface. 

C. Concrete Floor:  Shot blast to remove all deleterious materials from surface. 



 
 

Belmar Pavilions 099000-11 Painting and Finishing 
 
 

D. Gypsum Drywall Surfaces:  Scrape off all projections and splatters, spackles all holes or 
depressions, including taped and spackled joints, sand smooth.  Conform to standards 
established in Section 092900, "Gypsum Drywall." 

E. Wood Surfaces:  Sand to remove all roughness, loose edges, slivers, or splinters and 
then brush to remove dust.  Wash off grease or dirt with an approved cleaner.  Fill all 
cracks, splits, nail holes, screw holes, and surface defects with putty after the priming 
coat has been applied.  Putty shall be brought up flush with the surface and sanded 
smooth and touched-up with primer when dry. 

F. Block Masonry Surfaces:  Thoroughly clean off all grit, grease, dirt mortar drippings or 
splatters, and other foreign matter.  Remove nibs or projections from masonry surfaces.  
Fill cracks, holes or voids, not filled under the "Masonry" Section, with Portland 
cement grout, and bag surface so that it has approximately the same texture as the 
adjacent masonry surface. 

G. Testing for Moisture Content:  Contractor shall test all plaster, masonry, and drywall 
surfaces for moisture content using a reliable electronic moisture meter.  Contractor 
shall also test latex type fillers for moisture content before application of top coats of 
paint.  Do not apply any paint or sealer to any surface or to latex type filler where the 
moisture content exceeds seven (7) percent as measured by the electronic moisture 
meter. 

H. Touch-Up:  Prime paint all patched portions in addition to all other specified coats. 

3.4 MATERIALS PREPARATION 

A. Mix and prepare painting materials in strict accordance with the manufacturer’s 
directions. 

B. Store materials not in actual use in tightly covered containers.  Maintain containers used 
in storage, mixing, and application of paint in a clean condition, free of foreign 
materials and residue. 

C. Stir all materials before application to produce a mixture of uniform density, and as 
required during the application of the materials.  Do not stir any film which may form 
on the surface into the material.  Remove the film and, if necessary, strain the material 
before using. 

D. Tint each undercoat a lighter shade to facilitate identification of each coat where 
multiple coats of the same material are to be applied.  Tint undercoats to match the 
color of the finish coat, but provide sufficient difference in shade of undercoats to 
distinguish each separate coat. 

3.5 APPLICATION 

A. General 

1. Apply paint by brush or roller in accordance with the manufacturer’s directions.  
Use brushes best suited for the type of material being applied.  Use rollers of 
carpet, velvet back, or high pile sheep's wool as recommended by the paint 
manufacturer for material and texture required. 
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2. The number of coats and paint film thickness required is the same regardless of the 
application method.  Do not apply succeeding coats until the previous coat has 
completely dried.  Sand between each enamel or varnish coat application with fine 
sandpaper, or rub surfaces with pumice stone where required to produce an even, 
smooth surface in accordance with the coating manufacturer’s directions. 

3. Apply additional coats when undercoats, stains, or other conditions show through 
the final coat of paint, until the paint film is of uniform finish, color and 
appearance.  Give special attention to insure that all surfaces, including edges, 
corners, crevices, welds, and exposed fasteners receive a film thickness equivalent 
to that of flat surfaces. 

4. Paint surfaces behind movable equipment and furniture the same as similar 
exposed surfaces.  Paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

a. "Exposed surfaces" is defined as those areas visible when permanent or built-
in fixtures, convector covers, covers for finned tube radiation, grilles, etc., 
are in place in areas scheduled to be painted. 

 
5. Paint interior surfaces of ducts, where visible through registers or grilles, with a 

flat, non-specular black paint, before final installation of equipment. 

6. Paint the back sides of access panels, removable or hinged covers to match the 
exposed surfaces. 

7. Finish doors on tops, bottoms, and side edges the same as the faces, unless 
otherwise indicated. 

8. Enamel finish applied to wood or metal shall be sanded with fine sandpaper and 
then cleaned between coats to produce an even surface. 

9. Paste wood filler applied on open grained wood after beginning to flatten, shall be 
wiped across the grain of the wood, then with a circular motion, to secure a 
smooth, filled, clean surface with filler remaining in open grain only.  After 
overnight dry, sand surface with the grain until smooth before applying specified 
coat. 

B. Scheduling Painting 

1. Apply the first coat material to surfaces that have been cleaned, pre-treated or 
otherwise prepared for painting as soon as practicable after preparation and before 
subsequent surface deterioration. 

2. Allow sufficient time between successive coatings to permit proper drying.  Do not 
re-coat until paint has dried to where it feels firm, does not deform or feel sticky 
under moderate thumb pressure, and the application of another coat of paint does 
not cause lifting or loss of adhesion of the undercoat. 

C. Prime Coats:  Re-coat primed and sealed walls and ceilings where there is evidence of 
suction spots or unsealed areas in first coat, to assure a finish coat with no burn-through 
or other defects due to insufficient sealing. 
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D. Pigmented (Opaque) Finishes:  Completely cover to provide an opaque, smooth surface 
of uniform finish, color, appearance and coverage. 

E. Touching-Up of Factory Finishes:  Unless otherwise specified or shown, materials with 
a factory finish shall not be painted at the project site.  To touch up, the Contractor shall 
use the factory finished material manufacturer’s recommended paint materials to repair 
abraded, chipped, or otherwise defective surfaces. 

3.6 PROTECTION 

A. Protect work of other trades, whether to be painted or not, against damage by the 
painting and finishing work.  Leave all such work undamaged.  Correct any damages by 
cleaning, repairing or replacing, and repainting, as acceptable to the Architect. 

B. Provide "Wet Paint" signs as required to protect newly painted finishes.  Remove 
temporary protective wrappings provided by others for protection of their work after 
completion of painting operations. 

3.7 CLEAN UP 

A. During the progress of the work, remove from the site all discarded paint materials, 
rubbish, cans and rags at the end of each work day. 

B. Upon completion of painting work, clean window glass and other paint spattered 
surfaces.  Remove spattered paint by proper methods of washing and scraping, using 
care not to scratch or otherwise damage finished surfaces. 

C. At the completion of work of other trades, touch-up and restore all damaged or defaced 
painted surfaces. 

END OF SECTION 
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SECTION 102114 

FLOOR MOUNTED TOILET PARTITIONS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment and services 
necessary to complete the floor mounted solid polyethylene toilet partitions as shown 
on the drawings and/or specified herein, including but not necessarily limited to the 
following: 

1. Floor mounted toilet partitions. 

2. Urinal screens. 

3. Hardware and accessories. 

1.3 RELATED SECTIONS 

A. Unit masonry - Section 04800. 

B. Gypsum drywall - Section 09250. 

C. Toilet accessories - Section 10800. 

1.4 QUALITY ASSURANCE 

A. Field Measurements:  Take field measurements prior to fabrication to ensure proper 
fitting of the work. 

B. Inserts and Anchorages:  Furnish inserts and anchoring devices which must be built into 
other work for the installation of toilet partitions and related work.  Coordinate delivery 
with other work to avoid delay. 

1.5 SUBMITTALS 

A. Shop Drawings:  Before any of the materials of this Section are delivered to the job site, 
submit the following: 

1. Room layouts and elevations for all areas, with dimensions based on actual 
dimensions taken at site. 

2. Materials, finishes, details of construction, gauges of metal, hardware, fastening 
and anchoring conditions and relation to adjoining construction. 
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B. Samples - Submit: 

1. Solid plastic panel, each color - 12" x 12". 

2. All hardware and fitting items and fastenings for same.  Include all items listed 
under 2.2 C. below. 

C. Templates:  Submit templates to other trades as required for support of toilet partitions. 

1.6 WARRANTY 

A. Provide manufacturer’s written warranty covering all components against breakage, 
corrosion and delamination for a period of 15 years. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Type and Manufacturer:  Toilet compartment shall be floor mounted overhead braced, 
solid polyethylene assemblies with non-corrosive doors, panels, and pilasters equal to 
Bradmar Series 400 Sentinel, by Bradley or approved equal. 

B. Type:  Provide wall hung urinal screens of same material as toilet partitions. 

2.2 MATERIALS AND COMPONENTS 

A. Panels, doors, and pilasters shall be fabricated from High Density Polyethylene (HDPE) 
containing a minimum of 100% post consumer recycled material manufactured under 
high pressure forming a single component section which is waterproof, nonabsorbent, 
and has a self-lubricating surface that resists marking with pens, pencils, or other 
writing utensils.  All panels, doors, and pilasters to arrive at job-site with special 
protective plastic covering. 

B. Characteristics 

1. Dual component compression molded High Density Polyethylene (HDPE) of solid 
resin materials in colors that extend throughout the surface; the panels, doors, and 
pilasters shall have combined recycled and/or virgin material (HDPE) as the core 
material. 

2. Doors, panels, and pilasters shall be a minimum of 1" thick and all edges machined 
to a radius of 0.250" and all exposed surfaces to be free of saw marks. 

2.3 HARDWARE 

A. Door hardware shall be as follows: 

1. Hinges shall be integral hinge system.  Pilaster to be machined to accept door and 
hinge mechanism.  Hinge mechanism consists of a two-piece 1/2" diameter nylon 
pin with "Cam Action" and a 3/16" stainless steel pin inserted into lower portion of 
pilaster and door.  A one-piece 1/2" diameter, 4" long nylon pin to be inserted into 
the top portion of the pilaster and door.  Door closures to be factory set to 
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accommodate all conditions and allow for a positive opening and closing action 
free of impediment. 

2. Each handicapped door to include:  (1) door pull and (1) wall stop. 

3. Door strike and keeper shall be fabricated from aluminum extrusion (6364-T5 
Alloy) with clear anodized finish with wraparound flange surface mounted and 
thru-bolted to pilaster with one-way sex bolts.  Size of strike shall be 6" in length. 

4. Door latch housing shall be fabricated from heavy aluminum extrusion (6364-T5 
Alloy) with clear anodized finish, surface mounted, and thru-bolted to door with 
one-way sex bolts.  Slide bolt and button shall be heavy aluminum with "Tuff-Coat 
Black" anodized finish. 

B. Solid color plastic pilaster shoes shall be anchored to finished floor with plastic anchors 
and 1-1/2" #14 stainless steel Phillips head screws. 

C. Full-length continuous plastic wall brackets (shall be solid color) weighing not less than 
0.822 lbs. per linear foot.  Brackets shall be used for all panels to pilaster, pilasters to 
wall, and panel to wall connections.  Wall brackets shall be thru-bolted to panels and 
pilasters with one-way sex bolts.  Attachment of brackets to adjacent wall construction 
shall be accomplished by 1-1/2" #14 stainless steel Phillips head screws anchored 
directly behind the vertical edge of panels and pilasters at 13" intervals along the full 
length of bracket and at each 13" interval alternately spaced between anchor 
connections. 

D. Headrail shall be heavy aluminum extrusion (6364-T5 Alloy) with bright-dipped 
anodized finish in anti-grip configuration weighing not less than 1.188 lbs. per linear 
foot as manufactured by Santana Products Inc.  Headrail shall be fastened to tops of 
pilasters and headrail brackets by thru-bolting with one-way stainless steel sex bolts (no 
cadmium plated sex bolts allowed). 

E. Headrail brackets shall be 18 gauge stainless steel. 

2.4 FABRICATION 

A. Dividing panels shall be 55" high and mounted at 14" above finished floor, unless 
otherwise noted. 

B. Doors shall be 55" and mounted at 14" above finished floor, unless otherwise noted. 

C. Pilasters shall be 82" high, mounted within a one-piece plastic shoe with one-way theft-
proof stainless steel sex bolts. 

D. Finish of doors, panels, and pilasters shall be similar and Charcoal or Toffee. 

E. Aluminum edging strips to be fastened to the bottom edge of all doors and panels using 
vandal-proof stainless steel fasteners. 
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PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where floor mounted toilet partitions are to be 
installed and notify the Architect of conditions detrimental to the proper and timely 
completion of the work.  Do not proceed with the work until unsatisfactory conditions 
are corrected to permit proper installation of the work. 

3.2 INSTALLATION 

A. Install work of this Section in a rigid and permanent manner, straight and plumb, with 
all horizontal lines level. 

B. Install panels and doors 14" above finished floor, unless otherwise indicated.  Toilet 
compartment doors shall be centered on water closets, unless otherwise indicated. 

C. Maintain uniform clearance of approx. 1/2" between pilasters and panels, and 1/2" 
between pilasters or panels and finished wall. 

D. Maintain uniform clearance of 1/4" or less between vertical edges of doors and 
pilasters. 

E. Set pilaster units with anchorages having not less than two (2) inches penetration into 
structural floor.  Level, plumb, and tighten installation with devices furnished.  Hang 
doors and adjust so that tops of doors are level with tops of pilasters when doors are in 
closed position. 

END OF SECTION 
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SECTION 102226  

OPERABLE PARTITIONS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the operable partitions as indicated on the drawings and/or specified herein. 

1.3 RELATED SECTIONS 

A. Structural Steel - Section 051200, for steel support. 

B. Carpentry - Section 062000, for wood blocking. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer's product literature and installation instructions for 
each type of operable partition and installation accessory required. 

1. Submit written data on physical characteristics, durability, resistance to fading and 
flame resistance characteristics. 

B. Shop Drawings:  Submit shop drawings showing location and extent of operable 
partitions.  Include plans, elevations, and large scale details of anchorages, and 
accessory items.  Indicate location of each unit with building, conditions at openings, 
typical for special details, location and installation requirements for hardware and 
operators. 

1. Include methods of installation for each type of support structure and fastening 
condition. 

C. Template Drawings:  Submit location template drawings for items supported or 
anchored by permanent construction. 

D. Maintenance Data:  Include complete Maintenance Manual. 

E. Samples for Initial Selection Purposes:  Manufacturer's standard color charts showing 
full range of colors and materials for each component exposed to view, available for 
each type of operable partition required. 

F. Samples for Verification Purposes 

1. 12" square samples of finish selected. 
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2. Prepare samples form same material to be used for the work. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Firm (material producer) with not less than three (3) 
years of production experience, whose published literature clearly indicates general 
compliance of products with requirements of this section. 

B. Installer Qualifications:  Firm specializing in operable partition installation with not less 
than two (2) years of experience in installation of operable partitions similar to those 
required for this project. 

C. Single Source Responsibility:  Provide material produced by a single manufacturer 
partitions and mounting hardware. 

D. Physical Properties:  Provide operable partitions identical to those tested for the 
following physical properties, according to the test method indicated. 

1. Sound Insulation 

a. Rating:  NIC of not less than 42, STC of not less than 51. 
b. Test Method:  ASTM E 336, ASTM C 423. 

 
E. Certification:  Submit manufacturer's certificate stating that materials furnished comply 

with specified requirements.  Include supporting certified laboratory testing data 
indicating that material meets specified test requirements. 

1.6 REFERENCED STANDARDS 

A. ASTM C 423:  Test Method for Sound Absorption and Sound Absorption Coefficients 
by the Reverberation Room Method. 

B. ASTM E 84:  Test Method for Surface Burning Characteristics of Building Materials. 

C. ASTM E 90:  Method for Laboratory of Airborne Sound Transmission Loss of Building 
Partitions. 

D. ASTM E 557:  Practices for Architectural Application and Installation of Operable 
Partitions. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to project site in original factory wrappings and containers, clearly 
labeled with identification of manufacturer, brand name, quality or grade, fire hazard 
classification, and lot number.  Store materials in original undamaged packages and 
containers, inside well ventilated area protected from weather, moisture, soiling, 
extreme temperatures, humidity; laid flat, blocked off ground to prevent sagging and 
warping.  Comply with instructions and recommendations of manufacturer for special 
delivery, storage, and handling requirements. 
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1.8 SEQUENCING AND SCHEDULING 

A. Sequence operable partition installation with other work to minimize possibility of 
damage and soiling during remainder of construction period. 

1.9 WARRANTY 

A. This warranty shall be in addition to and not a limitation of other rights the Owner may 
have against the Contractor under the Contract Documents. 

1. Warranty period is two (2) years after the date of substantial completion. 

1.10 MAINTENANCE 

A. Maintenance Instructions:  Submit manufacturer's printed instructions for maintenance 
of installed work, including methods and frequency recommended for maintaining 
optimum condition under anticipated use conditions.  Include precautions against 
materials and methods which may be detrimental to finishes and performances. 

PART 2 PRODUCTS 

2.1 OPERABLE PARTITION SYSTEM  

A. Operable Acoustical Panels:  Partition system, including panels, seals, finish facing, 
suspension system, operators, and accessories.  Provide "Series 632" manually-
operated, paired panels as manufactured by Hufcor Inc., or equal by Panel Fold, 
Modernfold, or approved equal. 

1. Panels shall be nominally 3" thick, to 48" in equal widths, and hidden hinges in 
pairs. 

2. Panel faces shall be laminated to appropriate substrate to meet the STC 
requirement for acoustical performance specified herein. 

a. Face Material:  Selected by Architect. 
 

3. Frames shall be of 16 gauge painted steel with integral factory applied aluminum 
vertical edge and face protection. 

4. Vertical sound seals shall be of tongue and groove configuration. 

5. Horizontal top seals shall be fixed continuous contact dual 4-finger vinyl. 

6. Horizontal bottom seals shall be retractable, provide up to 2" nominal operating 
clearance, and exert downward force when extended.  

7. Hidden hinges on basic panels shall be of steel and shall be seen.  Each pair of 
panels to have a minimum of three hinges. 

B. Weight of the panels shall be 5.7-10.2 lbs. per sq. ft. based on options selected. 
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C. Suspension System:  Track shall be of baked enamel white architectural grade extruded 
aluminum alloy 6063-T6.  Track design shall provide precise alignment at the trolley 
running surfaces and provide integral support for adjoining ceiling, soffit, or plenum 
sound barrier.  Track shall be connected to the structural support by pairs of minimum 
3/8" diameter threaded steel hanger rods.  Guide rails and/or track sweep seals shall not 
be required. 

1. Each panel shall be supported by one 4-wheeled carrier.  Wheels to be of hardened 
steel ball bearings encased with molded polymer tires. 

D. Egress Door:  Swinging door built into and matching panel materials, construction, 
acoustical qualities, finish and thickness, complete with frames and operating hardware. 
Hinges finished to match other exposed hardware. 

E. Finishes 

1. Exposed metal trim and seal shall be custom powder coated; color: White. 

2. Aluminum track shall be clear anodized. 

2.2 OPERATION 

A. Retractable Horizontal Seals:  Retractable horizontal seals shall be activated by a 
removable quick-set operating handle located approximately 42" from the floor in the 
panel edge.  Seal activation requires approximately 15 lbs. of force per panel and 
approximately a 190 degree turn of the removable handle.  Top and bottom retractable 
seals on each panel shall be operated simultaneously. 

B. Automatic Floor Seals:  Horizontal seals shall be activated by pressing the edge of the 
panel into the edge of the adjacent panel or wall.  Seal activation requires 
approximately 15 lbs. of force per panel. 

C. Final partition closure shall be by lever closure panel with expanding jamb which 
compensates for minor wall irregularities and provides a minimum of 250 lbs. seal force 
against the adjacent wall for optimum sound control.  The jamb activator shall be 
located approximately 45" from the floor in the panel face and be accessed from either 
side of the panel.  The jamb is equipped with a mechanical rack and pinion gear drive 
mechanism and shall extend 4"-6" by turning the removable operating handle. 

2.3 ACOUSTICAL PERFORMANCE 

A. Acoustical performance shall be tested at a laboratory accredited by the US Department 
of Commerce, National Institute of Standards and Technology, under the National 
Voluntary Laboratory Accreditation Program (NVLAP) and in accordance with ASTM 
E 90 Test Standards. 

1. Standard panel construction shall have obtained an STC rating of a minimum of 
51. 
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PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where operable partition is to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Install operable partitions and accessories after finishing operations, including painting, 
have been completed. 

B. Install operable partitions in conformance with drawings, approved shop drawings and 
using method indicated in strict compliance with manufacturer's written installation 
instructions; complying as applicable with ANSI E 557, Standard Recommended 
Practice for Architectural Application and Installation of Operable Partitions. 

C. Lubricate bearings and sliding parts; adjust to ensure smooth, easy operation. 

D. Match operable partitions for color and pattern by using partitions from cartons in same 
sequences as manufactured and packaged, if so numbered.  Broken, cracked, chipped, 
or deformed partitions are not acceptable. 

3.3 FIELD TESTS 

A. Owner will engage an independent testing service to provide in place tests of each 
operable partition for Noise Isolation Class (NIC).  Tests for measurement of noise 
isolation between rooms will be performed in general conformance with ASTM E 336; 
NIC rating will be calculated in accordance with ASTM E 413. 

B. If any operable partition does not initially meet NIC requirements stated in 1.5, D, 
installer will be responsible for modifying and adjusting partition assembly as required, 
after which partition will be retested until compliance is achieved. 

1. Owner will pay cost of initial in place field test for each operable partition.  Cost of 
additional testing will be borne by the Contractor. 

3.4 CLEANING 

A. Clean all operable partition surfaces and clean adjacent surfaces soiled by work of this 
Section.  Avoid use of abrasive cleaners or solutions containing corrosive solvents. 

B. Remove debris created by operable partition work from work site. 

C. Protect partitions against damage during construction period.  Ensure that partitions will 
be without damage or deterioration at time of substantial completion. 
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3.5 DEMONSTRATION 

A. Demonstrate proper operation and maintenance procedures to Owner's personnel. 

END OF SECTION 
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SECTION 102800 

TOILET ACCESSORIES 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 

requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services 

necessary to complete the toilet accessories as shown on the drawings and/or 

specified herein. 

1.3 RELATED SECTIONS 

A. Gypsum board partitions - Section 092900. 

B. Ceramic tile - Section 093000. 

C. Toilet partitions - Section 102114. 

1.4 QUALITY ASSURANCE 

A. Inserts and Anchorages:  Furnish inserts and anchoring devices which must be 

set in concrete or built into masonry; coordinate delivery with other work to 

avoid delay. 

B. Accessory Locations:  Coordinate accessory locations with other work to avoid 

interference and to assure proper operation and servicing of accessory units.  

Height of accessories shall be installed in compliance with the NJ Barrier-Free 

Sub-Code and the ADA Accessibility Guidelines. 

C. Products:  Unless otherwise noted, provide products of same manufacturer for 

each type of unit and for units exposed in same areas. 

1.5 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical data, catalogue cuts and 

installation instructions for each toilet accessory. 

B. Setting Drawings:  Provide setting drawings, templates, instructions, and 

directions for installation of anchorage devices in other work 
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C. Submit schedule of accessories indicating quantity and location of each item. 

 

1.6 PRODUCT HANDLING 

A. Deliver accessories to the site ready for use in the manufacturer’s original and 

unopened containers and packaging, bearing labels as to type or material, 

manufacturer’s name and brand name.  Delivered materials shall be identical to 

approved samples. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Stainless Steel:  AISI Type 302/304, with polished No. 4 finish, 22 gauge 

minimum, unless otherwise indicated. 

B. Brass:  ASTM B 19 flat products; ASTM B 16, rods, shapes, forgings, and flat 

products with finished edges; or ASTM B 30, castings. 

C. Galvanized Steel Sheet:  ASTM A653, G60. 

D. Chromium Plating:  Nickel and chromium electro-deposited on base metal, 

ASTM B456, Type SC 2. 

E. Mirrors:  ASTM C1503, mirror glazing quality, clear glass mirrors, nominal 1/4” 

thick. 

2.2 FASTENING DEVICES 

A. Exposed Fasteners:  Theftproof type, chrome plated, or stainless steel; match 

finishes on which they are being used. 

B. Concealed Fasteners:  Galvanized (ASTM A123) or cadmium plated. 

C. No exposed fastening devices permitted on exposed frames. 

D. For metal stud drywall partitions, provide ten (10) gauge galvanized sheet 

concealed anchor plates for securing surface mounted accessories. 

2.3 FABRICATION 

A. General:  Stamped names or labels on exposed faces of toilet accessory units are 

not permitted.  Unobtrusive labels on surfaces not exposed to view are 

acceptable.  Where locks are required for a particular type of toilet accessory, 

provide same keying throughout project.  Furnish two keys for each lock. 
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B. Surface-Mounted Toilet Accessories, General:  Fabricate units with tight seams 

and joints, exposed edges rolled.  Hang doors or access panels with continuous 

stainless steel piano hinge.  Provide concealed anchorage. 

C. Recessed Toilet Accessories, General:  Fabricate units of all welded 

construction, without mitered corners.  Hang doors of access panels with full-

length stainless steel piano hinge.  Provide anchorage which is fully concealed 

when unit is closed. 

2.4 MANUFACTURERS 

A. Provide products manufactured by Bobrick Washroom Equipment Co., 

American Specialties, Inc., or Bradley Corp. 

2.5 ACCESSORY SCHEDULE 

A. Unless otherwise noted, model numbers used herein are those of American 

Specialties.  Other manufacturers as listed herein may substitute their products 

with the approval of the Architect. 

B. Accessories- Refer to drawings for quantities. 

5
TH

 AVENUE PAVILION 

1. Restrooms 102, 103, 205 & 206 

a. Toilet Paper Dispenser (TP1):   9030 

b. Waste Receptacle (WR):   20458 

c. Mirror (M1):   18” x 36” 0620 

d. Liquid Soap Dispenser (SD1):   0327 

e. Grab Bars (GB1- 18”, GB2- 36”, GB3- 42”):   3500 

f. Electric Hand Dryer (EHD):    Xlerator Model XL-SB w/ Recess 

Kit 

        110/120v, 12.5A, 60Hz 

 

2. Janitors’ Closets 104 & 207 

a. Shelf with Utility Hooks and Mop Strip:  1308 

 

 

10
TH

 AVENUE PAVILION 

1. Lavatories 103, 105 & 116 

a. Toilet Paper Dispenser (TP1):   9030 

b. Paper Towel Dispenser/ waste receptacle (PTD/WR1):   6467 

c. Mirror (M1):   18” x 36” 0620 

d. Liquid Soap Dispenser (SD1):   0327 

e. Grab Bars (GB1- 18”, GB2- 36”, GB3- 42”):   3500 
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2. Shower 115 

a. Curtain and Rod (C&R1):    1204 Rod 

     1200-SHU Curtain Hooks 

     1200-V Curtain 

 

3. Janitors’ Closets 104 

a. Shelf with Utility Hooks and Mop Strip:  1308 

 

 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where toilet accessories are to be installed and 

correct any conditions detrimental to the proper and timely completion of the 

work.  Do not proceed with the work until unsatisfactory conditions are 

corrected to permit proper installation of the work. 

3.2 PREPARATION 

A. Accessories which are to be partition mounted shall be closely coordinated with 

other trades, so that the necessary reinforcing is provided to receive the 

accessories. 

B. Furnish templates and setting drawings and anchor plates required for the proper 

installation of the accessories at gypsum drywall and masonry partitions.  

Coordinate the work to assure that base plates and anchoring frames are in the 

proper position to secure the accessories. 

C. Verify by measurements taken at the job site those dimensions affecting the 

work.  Bring field dimensions which are at variance with those on the approved 

shop drawings to the attention of the Architect.  Obtain decision regarding 

corrective measures before the start of fabrication of items affected. 

D. Cooperate in the coordination and scheduling of the work of this Section with 

the work of other Sections so as not to delay job progress. 

3.3 INSTALLATION 

A. Install accessories at locations indicated on the drawings, using skilled 

mechanics, in a plumb, level and secure manner. 

B. Concealed anchor assemblies for gypsum drywall partitions shall be securely 

anchored to metal studs to accommodate accessories.  Assemblies shall consist 

of plates and/or angles tack welded to studs. 
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C. Secure accessories in place, at their designated locations by means of theftproof 

concealed set screws, so as to render removing of the accessory with a 

screwdriver impossible. 

D. Unless otherwise indicated, accessories shall conform to heights from the 

finished floor as shown on the drawings.  Where locations are not indicated, 

such locations shall be as directed by the Architect. 

E. Installed accessories shall operate quietly and smoothly for use intended.  Doors 

and operating hardware shall function without binding or unnecessary friction.  

Dispenser type accessories shall be keyed alike.  Prior to final acceptance, 

master key and one duplicate key shall be given to Owner’s authorized agent. 

F. The Architect shall be the sole judge of workmanship.  Workmanship shall be of 

the highest quality.  Open joints, weld marks, poor connections, etc., will not be 

permitted.  The Architect has the right to reject any accessory if he feels the 

workmanship is below the standards of this project. 

G. Grab bars shall be installed so that they can support a three hundred (300) lb. 

load for five minutes per ASTM F446. 

3.4 CLEANING AND PROTECTION 

A. Upon completion of the installation, clean accessories of dirt, paint and foreign 

matter. 

B. During the installation of accessories and until finally installed and accepted, 

protect accessories with gummed canvas or other means in order to maintain the 

accessories in acceptable condition. 

C. Replace and/or repair installed work which is damaged or defective to the 

Owner’s satisfaction, at no additional cost. 

END OF SECTION 
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SECTION 104416 

FIRE EXTINGUISHERS AND CABINETS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services 
necessary to complete the fire extinguishers and cabinets as shown on the drawings 
and/or specified herein. 

1. Quantity:  10 at locations directed by Architect. 

1.3 RELATED SECTIONS 

A. Gypsum drywall - Section 092116. 

B. Fire suppression systems - Division 21. 

C. Fire hose cabinets and valve cabinets - Division 21. 

1.4 QUALITY ASSURANCE 

A. Provide portable fire extinguishers, cabinets and accessories by one manufacturer. 

B. UL-Listed Products:  Provide new portable fire extinguishers which are UL-listed and 
bear UL "Listing Mark" for type, rating, and classification of extinguisher indicated. 

1.5 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical data and installation instructions for all 
portable fire extinguishers required.  For fire extinguisher cabinets include roughing-in 
dimensions, and details showing mounting methods, relationships to surrounding 
construction, door hardware, cabinet type and materials, trim style and door 
construction, style and materials.  Where color selections by Architect are required, 
include color charts showing full range of manufacturer's standard colors and designs 
available. 

B. Samples:  Submit samples, 6" square, of each required finish.  Prepare samples on metal 
of same gauge as metal to be used in the work.  Where normal color variations are to be 
expected, include 2 or more units in each sample showing the limits of such variations. 
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PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with requirements, provide products of one of the following: 

1. J. L. Industries. 

2. Larsen's Mfg. Co. 

3. Potter Roemer. 

2.2 EXTINGUISHERS 

A. General:  Provide fire extinguishers for each extinguisher cabinet and other locations 
indicated, in colors and finishes selected by Architect from manufacturer's standard 
which comply with requirements of governing authorities. 

B. Abbreviations indicated below to identify extinguisher type related to UL classification 
and rating system and not necessarily to type and amount of extinguishing material 
contained in extinguisher. 

C. Multi-Purpose Dry Chemical Type:  UL rated 2-A:10-B:C, 5 lb. nominal capacity, in 
enameled steel container, for Class A, Class B and Class C fires. 

2.3 MOUNTING BRACKETS 

A. Provide manufacturer's standard bracket designed to prevent accidental dislodgment of 
extinguisher, of proper size for type and capacity of extinguisher specified, in 
manufacturer's standard enamel finish; color to match extinguisher. 

2.4 CABINETS 

A. Type and Style:  Fire extinguisher cabinets shall be metal, recessed, with plexiglass 
panel, sized to fit within the partition or wall depth.  Provide fire rated cabinets within 
fire rated partitions. 

B. Color:  Fire extinguisher cabinets shall be factory pre-finished with baked enamel in the 
colors selected by the Architect from the standard range of colors of the selected 
manufacturer. 

C. Design is based on "Model G-2409-R1" of Larsen's Mfg. Co.  Other manufacturers 
noted herein may substitute their equivalent cabinet upon acceptance by the Architect. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where fire extinguishers and cabinets are to be 
installed and correct any conditions detrimental to the proper and timely completion of 
the work.  Do not proceed with the work until unsatisfactory conditions are corrected to 
permit proper installation of the work. 
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3.2 INSTALLATION 

A. Install items included in this Section in locations indicated and at heights to comply 
with applicable regulations of governing authorities. 

1. Prepare recesses in walls for fire extinguisher cabinets as required by type and size 
of cabinet and style of trim and to comply with manufacturer's instructions. 

2. Securely fasten mounting brackets and fire extinguisher cabinets to structure, 
square and plumb, to comply with manufacturer's instructions. 

B. Where exact location of cabinets and bracket-mounted fire extinguishers is not 
indicated, locate as directed by the Architect. 

3.3 IDENTIFICATION 

A. Identify fire extinguisher in cabinet with lettering spelling "FIRE EXTINGUISHER" 
painted on door by silk-screen process.  Provide lettering on door as selected by 
Architect from manufacturer's standard letter sizes, styles, colors and layouts. 

B. Identify bracket-mounted extinguishers with red letter decals spelling 'FIRE 
EXTINGUISHER' applied to wall surface.  Letter size, style and location as selected by 
the Architect. 

3.4 SERVICE 

A. Determine the approximate completion date of the work and then inspect, charge, and 
tag the fire extinguishers at a date not more than 10 days before or not less than one day 
before actual completion date of the work. 

END OF SECTION 



 

SECTION 113100 

APPLIANCES 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the appliances as shown on the drawings and/or specified herein. 

1.3 RELATED SECTIONS 

A. Sinks and related plumbing fixtures – Division 22. 

B. Electrical service – Division 26 

1.4 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workmen who are thoroughly trained and experienced 
in the necessary crafts and who are completely familiar with the specified requirements 
and the methods needed for proper performance of the work of this Section. 

1.5 DELIVERY AND STORAGE 

A. Deliver products to project site in manufacturer's undamaged protective containers. 

B. Delay delivery until spaces to receive them have been fully enclosed and utility rough 
ins are complete. 

PART 2 PRODUCTS 

2.1 APPLIANCES 

A. Refrigerator:  GE Model #PTS25LHSBB; quantity 1. 

B. Microwave:  GE Model #JES1139BL, quantity 1. 

C. Range:  GE Model #JS630DFBB, quantity 1. 

D. Stove Hood (5th Avenue Kitchenette):  Denlar Fire Protection D1000 Model #D1036-I-DF 
(36”) In Line Duct Fan with NFPA 101 Upgrade, quantity 1. 
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E. Coffee Maker 

1. Bunn Model ICB-Twin with (2) airpots; quantity 1. 

2. Bunn Model CWTF-DV with (3) decanters; quantity 1. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where appliances are to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Coordinate as required with other trades to assure proper and adequate provision in the 
work of those trades for interface with the work of this Section. 

B. Install the work of this Section in strict accordance with the original design, pertinent 
requirements of governmental agencies having jurisdiction, and the manufacturer’s 
recommended installation procedures as approved by the Architect, anchoring all 
components firmly into position for long life under hard use. 

C. Upon completion of installation and hookup to utilities, put each operating component 
of each appliance through at least five (5) complete operating cycles, adjusting as 
needed to secure optimum operation level. 

D. Touch up scratches and abrasions to be completely invisible to the unaided eye from a 
distance of five (5) feet. 

E. Promptly remove from the job site all cartons and packing material associated with the 
work of this Section. 

END OF SECTION 
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SECTION 122413 

WINDOW SHADES 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the window shades as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Manually operated window shades. 

2. Field measurements of as-built conditions. 

3. Accessories and hardware required for complete installation and operation. 

1.3 RELATED SECTIONS 

A. Electric service - Division 26. 

1.4 QUALITY ASSURANCE 

A. Provide assemblies which are complete assemblies produced by one manufacturer, 
including hardware, accessory items, mounting brackets, and fastenings. 

B. Provide materials in colors as selected by the Architect from manufacturer's standard 
colors. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include styles, material descriptions, 
construction details, dimensions of individual components and profiles, features, 
finishes, and operating instructions. 

B. Shop Drawings:  Submit floor layout and elevations, indicating location of all window 
treatments, mechanism details, type and size of each unit, type and location of controls.  
Shop drawings must also show seaming of shade fabric.  Submit shop drawings 
showing details of installation and relation to adjoining construction and conditions. 

C. Samples:  Submit full size sample of each shade type for Architect's acceptance. 

D. Mock-Up 

1. Install each type of shade assembly on one complete column bay for Architect's 
acceptance of installation details, workmanship and operation. 
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2. Approved mock-up shall be used as the standard for installation of work under this 
Section, and no further installation work shall proceed before Architect's 
acceptance of the mock-up. 

1.6 WARRANTY 

A. Manufacturer’s standard non-depreciating 25 year limited warranty covering all 
hardware, chains, motors, motor control system and shade cloth. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Protect shades from damage, soiling and deterioration during transit, storage and 
handling to, until Owner's acceptance. 

PART 2 PRODUCTS 

2.1 MANUALLY OPERATED SHADES 

A. Provide manually operated shade system equal to "Mechoshade/5 System with 
Valance," made by the Mecho-Shade Corp. or equal made by Sol-R-Veil Inc., Draper, 
or approved equal conforming to standards specified herein. 

B. Shade system shall be pre-engineered overrunning clutch design that disengages to 90% 
during the raising and lowering of the shade.  The brake can stand a pull force of 40 lb. 
in the stop position.  Requires no adjustment.  Self lubricating hub on to which the 
brake system is mounted includes an articulated brake assembly which assures smooth, 
non-jerky operation in raising and lowering the shades.  System shall include the 
following components: 

1. Provide shade hardware allowing for the removal of shade roller tube from 
brackets without removing hardware from opening and without requiring end or 
center supports to be removed. 

2. Provide shade hardware that allows for removal and remounting of the shade bands 
without having to remove the shade tube, drive or operating support brackets. 

3. Provide for universal, regular and offset drive capacity, allowing drive chain to fall 
at front, rear or non-offset for all shade drive end brackets.  Universal offset shall 
be adjustable for future change. 

4. Provide shade hardware system that allows for removable regular and/or reverse 
roll fascias to be mounted continuously across two or more shade bands without 
requiring exposed fasteners of any kind. 

5. Provide shade hardware system that allow for operation of multiple shade bands 
(multi-banded shades) by a single chain operator.  Connectors shall be offset to 
assure alignment from the first to the last shade band. 

6. Provide shade hardware constructed of minimum 1/8” thick plated steel or heavier 
as required to support 150% of the full weight of each shade. 

7. Drive Bracket/ Brake Assembly: 
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a. Mecho Shade Drive Bracket M5 or equal by other manufacturers noted 
herein. 

b. Drive Chain:  #10 qualified stainless steel chain rated to 90 lb. 
c. Minimum Breaking strength:  Nickel plate chain shall not be accepted. 

 
C. Shade Bands:  Construction of shade band includes the fabric, the hem weight, hem 

pocket, shade roller tube, and the attachment of the shade band to the roller tube.  Sewn 
hems and open hem pockets are not acceptable. 

1. Hem Pockets and Hem Weights:  Fabric hem pocket with RF welded seams 
(including welded ends) and concealed hem weights.  Hem weights shall be of 
appropriate size and weight for shade band.  Hem weight shall be continuous 
inside a sealed hem pocket.  Hem pocket construction and hem weights shall be the 
same, for all shades within one room. 

2. Shade Band and Shade Roller Attachment: 

a. Provide extruded aluminum shade roller tube of a diameter and wall 
thickness required to support shade fabric without deflection.  Provide for 
positive mechanical engagement with drive / brake mechanism. 

b. Provide for positive mechanical attachment of shade band to roller tube; 
shade band shall be made removable / replaceable with a “snap-on”  
“snap-off” spline mounting, without having to remove shade roller from 
shade brackets. 

c. Mounting spline shall not require use of adhesives, adhesive tapes, staples 
and/or rivets. 

 
2.2 SHADE CLOTH 

A. Shade cloth shall be "Eco-Veil" group, 1350 Series of weave, color and optical 
properties as selected by the Architect made by Mecho-Shade or equal by other 
manufacturers noted herein. 

2.3 FABRICATION 

A. The shade and the fabric shall hang flat without buckling or distortion.  The edge, when 
trimmed, shall hang straight without curling or raveling.  An unguided roller shade 
cloth shall roll true and straight, without shifting sideways more than +/- 1/8" in either 
direction due to warp distortion or weave design.  Shades shall fill window openings 
from head to sill and jamb to jamb. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where window treatments are to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 
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3.2 INSTALLATION:  GENERAL 

A. Coordinate with the work of other trades to assure proper and adequate provision in the 
work of those trades for interface with the work of this Section. 

B. Install the work of this Section in strict accordance with the indicated design and the 
installation recommendations of the manufacturer as approved by the Architect. 

C. Upon completion of the installation, put all components through at least ten (10) 
complete cycles of operation, adjusting as necessary to achieve optimum operation. 

3.3 INSTALLATION OF MANUAL ROLLER SHADES 

A. Install roller shades level, plumb, square, and true according to manufacturer’s written 
instructions and located so shade band is not closer than 2” to interior face of glass.  
Allow  proper clearances for window operation hardware. 

B. Adjust and balance roller shades to operate smoothly, easily, safely, and free from 
binding or malfunction throughout entire operational range. 

C. Clean roller shade surfaces after installation, according to manufacturers written 
instructions. 

3.4 PROTECTION AND CLEANING 

A. Protect installed units to ensure proper operating condition, without damage or 
blemishes.  Repair or replace damaged units as directed by the Architect. 

END OF SECTION 
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SECTION 124813 

ENTRANCE MATS AND FRAMES 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the entrance mats as shown on the drawings and specified herein. 

1.3 QUALITY ASSURANCE 

A. Manufacturer:  Except as otherwise indicated, provide entrance mats and accessories by 
a single manufacturer for entire project. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer’s specifications and installation instructions for 
entrance mat.  Include methods of installation for each type of substrate. 

B. Samples:  Submit samples for each type and color of exposed entrance mat, frames and 
accessories required.  Provide 12" square samples of mat materials and 12" lengths of 
frame members. 

C. Maintenance Data:  Submit manufacturer’s printed instructions for cleaning, drying, 
maintaining, and rehandling of removable entrance mat units. 

1.5 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during, and after installation, and protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary. 

PART 2  PRODUCTS 

2.1 MAT AND FRAME 

A. Provide recess-mounted "M1 Pedimat" as manufactured by Construction Specialties 
(C/S Group), or approved equal.  Exposed hinge rail connectors shall be C380 
architectural bronze with perforations for drainage.  Tread rails shall be manufactured 
from high-impact vinyl/acrylic with co-extruded soft-durometer cushions. 
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B. Mat Frames:  Provide entrance mats with tapered vinyl frame, 1-1/2" wide, with tapered 
lead-in edge for surface mounted applications. 

C. Mats shall heavy duty carpet insert, color as selected by the Architect.  Mats shall allow 
debris to fall to the sub-floor. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where entrance mats are to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Delay installation of mats until work on the project reaches substantial completion. 

END OF SECTION 
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          Common Work Results  for   Fire 
Suppression 

SECTION 210500 

PART 1 - GENERAL 

COMMON WORK RESULTS FOR FIRE SUPPRESSION 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Mechanical sleeve seals. 
3. Sleeves. 
4. Escutcheons. 
5. Grout. 
6. Equipment installation requirements common to equipment sections. 
7. Painting and finishing. 
8. Concrete bases. 
9. Supports and anchorages. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated 
spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 

1. CPVC:  Chlorinated polyvinyl chloride plastic. 
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G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Mechanical sleeve seals. 
2. Escutcheons. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for Fire-Suppression Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in writing and 
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If 
minimum energy ratings or efficiencies are specified, equipment shall comply with 
requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 

1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for fire-suppression installations. 
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B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for fire-suppression items requiring access 
that are concealed behind finished surfaces.  Access panels and doors are specified in 
Division 08 Section "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm)

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 

 maximum thickness 
unless thickness or specific material is indicated. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm)

B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

 thick, unless otherwise indicated; and 
full-face or ring type, unless otherwise indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

D. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated. 



 
Belmar Pavilions                                             210500 - 4 
 

          Common Work Results  for   Fire 
Suppression 

E. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

F. Solvent Cements for Joining CPVC Plastic Piping:  ASTM F 493. 

2.4 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

1. Available Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements.  Include one for each sealing element. 

2.5 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm)

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

 minimum thickness; round tube closed with 
welded longitudinal joint. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 
ends and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe:  ASTM D 1785, Schedule 40. 

G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange 
for attaching to wooden forms. 
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2.6 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 
opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 
finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated. 

E. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish. 

F. Split-Plate, Stamped-Steel Type:  with concealed hinge, set screw or spring clips, and chrome-
plated finish. 

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.7 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi (34.5-MPa)
3. Packaging:  Premixed and factory packaged. 

, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 21 Sections specifying 
piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 
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D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating 
pressure. 

 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish. 
c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting, 

cast-brass type with polished chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 

type or split-plate, stamped-steel type with concealed hinge and set screw. 
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with rough-

brass finish. 
i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with 

concealed or exposed-rivet hinge and set screw or spring clips. 
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw 

or spring clips. 
l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate 

type. 

M. Sleeves are not required for core-drilled holes. 

N. Permanent sleeves are not required for holes formed by removable PE sleeves. 
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O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof 
slabs. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches (50 mm)

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

 above finished floor level.  Extend cast-iron 
sleeve fittings below floor slab as required to secure clamping ring if ring is 
specified. 

3. Install sleeves that are large enough to provide 1/4-inch (6.4-mm)

a. Steel Pipe Sleeves:  For pipes smaller than 

 annular clear space 
between sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

NPS 6 (DN 150)
b. Steel Sheet Sleeves:  For pipes 

. 
NPS 6 (DN 150)

c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  
Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 

 and larger, penetrating gypsum-
board partitions. 

2 inches (50 mm)

1) Seal space outside of sleeve fittings with grout. 

 above finished floor level.  Refer to Division 07 
Section "Sheet Metal Flashing and Trim" for flashing. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 
pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  
Refer to Division 07 Section "Joint Sealants" for materials and installation. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch (25-mm)

1. Install steel pipe for sleeves smaller than 

 annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

6 inches (150 mm)
2. Install cast-iron "wall pipes" for sleeves 

 in diameter. 
6 inches (150 mm)

3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 
required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal. 

 and larger in diameter. 

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 
pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm)

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 
required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 

 
annular clear space between pipe and sleeve for installing mechanical sleeve seals. 
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bolts against pressure plates that cause sealing elements to expand and make watertight 
seal. 

S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 
Section "Penetration Firestopping" for materials. 

T. Verify final equipment locations for roughing-in. 

U. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 
lead-free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
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J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 

3.3 PAINTING 

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish. 

3.4 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 

 
larger in both directions than supported unit. 

18-inch (450-mm)
3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 

base, and anchor into structural concrete floor. 

 centers around the full perimeter of the base. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
7. Use 3000-psi (20.7-MPa)

3.5 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

, 28-day compressive-strength concrete and reinforcement. 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor fire-suppression materials and equipment. 

B. Field Welding:  Comply with AWS D1.1. 

3.6 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor fire-
suppression materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 
will receive finish materials.  Tighten connections between members.  Install fasteners without 
splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.7 GROUTING 

A. Mix and install grout for fire-suppression equipment base bearing surfaces, pump and other 
equipment base plates, and anchors. 
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B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

 

END OF SECTION 210500 
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SECTION 210548 - 
 

VIBRATION AND SEISMIC CONTROLS FOR 

PART 1 - GENERAL 

FIRE-SUPPRESSION PIPING AND EQUIPMENT 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Isolation pads. 
2. Isolation mounts. 
3. Restrained elastomeric isolation mounts. 
4. Restraining braces. 

1.3 DEFINITIONS 

A. IBC:  International Building Code of the State of New Jersey. 

B. ICC-ES:  ICC-Evaluation Service. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC:  D. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  III. 

a. Component Importance Factor:  1.0. 
b. Component Response Modification Factor:  4.0. 
c. Seismic Design Category: B. 

1.5 SUBMITTALS 

A. Product Data: For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of seismic-restraint component used. 
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a. Tabulate types and sizes of seismic restraints, complete with report numbers and 
rated strength in tension and shear as evaluated by an agency acceptable to 
authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance with 
requirements. 

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 
operation, seismic forces required to select vibration isolators, seismic restraints, and for 
designing vibration isolation bases. 

2. Seismic-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic restraints.  
Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to 
the restrained items and to the structure.  Show attachment locations, methods, and 
spacings.  Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events.  Indicate 
association with vibration isolation devices. 

c. Preapproval and Evaluation Documentation:  By an agency acceptable to 
authorities having jurisdiction, showing maximum ratings of restraint items and the 
basis for approval (tests or calculations). 

C. Welding certificates. 

D. Qualification Data:  For professional engineer and testing agency. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC and NFPA 13 unless requirements in 
this Section are more stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based on 
calculations.  If preapproved ratings are not available, submittals based on independent testing 
are preferred.  Calculations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified professional engineer. 
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PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
3. California Dynamics Corporation. 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control. 
6. Mason Industries. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 

C. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad 
area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that 
match requirements of supported equipment. 

1. Resilient Material:  Oil- and water-resistant neoprene or rubber. 

D. Mounts:  Double-deflection type, with molded, oil-resistant rubber, hermetically sealed 
compressed fiberglass, or neoprene isolator elements with factory-drilled, encapsulated top plate 
for bolting to equipment and with baseplate for bolting to structure.  Color-code or otherwise 
identify to indicate capacity range. 

1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and 
opposing, oil-resistant rubber or neoprene elements that prevent central threaded element 
and attachment hardware from contacting the housing during normal operation. 

2. Neoprene:  Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO. 

E. Restrained Mounts:  All-directional mountings with seismic restraint. 

1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and 
opposing, oil-resistant rubber or neoprene elements that prevent central threaded element 
and attachment hardware from contacting the housing during normal operation. 

2. Neoprene:  Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO. 
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2.2 SEISMIC-RESTRAINT DEVICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti, Inc. 
5. Kinetics Noise Control. 
6. Loos & Co.; Cableware Division. 
7. Mason Industries. 
8. TOLCO Incorporated; a brand of NIBCO INC. 
9. Unistrut; Tyco International, Ltd. 

C. General Requirements for Restraint Components:  Rated strengths, features, and applications 
shall be as defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they will be 
subjected. 

D. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted 
steel channels with accessories for attachment to braced component at one end and to building 
structure at the other end and other matching components and with corrosion-resistant coating; 
and rated in tension, compression, and torsion forces. 

E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod. 

F. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for rigid 
equipment mountings, and matched to type and size of anchor bolts and studs. 

G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings and matched to type and size 
of attachment devices used. 

H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

I. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel 
for interior applications and stainless steel for exterior applications.  Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488.  Minimum length of eight 
times diameter. 

J. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or urethane 
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  
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Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless 
steel for exterior applications.  Select anchor bolts with strength required for anchor and as 
tested according to ASTM E 488. 

2.3 FACTORY FINISHES 

A. Finish:  Manufacturer's standard prime-coat finish ready for field painting. 

B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate 

capacity range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control devices for 
compliance with requirements for installation tolerances and other conditions affecting 
performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations 
before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application 
by an agency acceptable to authorities having jurisdiction. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods due to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits. 

3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment Restraints: 
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1. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125 inch (3.2 mm)

2. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction providing required submittals for component. 

. 

B. Piping Restraints: 

1. Comply with requirements in MSS SP-127 and NFPA 13. 
2. Space lateral supports a maximum of 40 feet (12 m) o.c., and longitudinal supports a 

maximum of 80 feet (24 m)
3. Brace a change of direction longer than 

 o.c. 
12 feet (3.7 m)

C. Install cables so they do not bend across edges of adjacent equipment or building structure. 

. 

D. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction providing required submittals for component. 

E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 
resilient media between anchor bolt and mounting hole in concrete base. 

F. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 

G. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

H. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors.  Do not damage existing reinforcing or embedded items during coring or 
drilling.  Notify the structural engineer if reinforcing steel or other embedded items are 
encountered during drilling.  Locate and avoid prestressed tendons, electrical and 
telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved 
full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to 
installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 
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3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or 
branches are supported by different structural elements, and where the connections terminate 
with connection to equipment that is anchored to a different structural element from the one 
supporting the connections as they approach equipment.  Comply with requirements in 
Division 13 Section "Water-Based Fire-Suppression Systems" for piping flexible connections. 

 

END OF SECTION 210548 
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SECTION 211313 

PART 1 - GENERAL 

WET-PIPE SPRINKLER SYSTEMS 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, fittings, and specialties. 
2. Fire-protection valves. 
3. Fire-department connections. 
4. Sprinklers. 
5. Excess-pressure pumps. 
6. Alarm devices. 
7. Manual control stations. 
8. Control panels. 
9. Pressure gages. 

1.3 DEFINITIONS 

A. High-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to operate at 
working pressure higher than standard 175 psig (1200 kPa), but not higher than 250 psig 
(1725 kPa)

B. Standard-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to operate at 
working pressure of 

. 

175 psig (1200 kPa)

1.4 SYSTEM DESCRIPTIONS 

 maximum. 

A. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing water and 
that is connected to water supply through alarm valve.  Water discharges immediately from 
sprinklers when they are opened.  Sprinklers open when heat melts fusible link or destroys 
frangible device.  Hose connections are included if indicated. 

1.5 PERFORMANCE REQUIREMENTS 

A. Standard-Pressure Piping System Component:  Listed for 175-psig (1200-kPa) minimum 
working pressure. 
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B. High-Pressure Piping System Component:  Listed for 250-psig (1725-kPa)

C. Delegated Design:  Design sprinkler system(s), including comprehensive engineering analysis 
by a qualified professional engineer, using performance requirements and design criteria 
indicated. 

 minimum working 
pressure. 

1. Perform fire-hydrant flow test to obtain the following conditions: 

a. Date:   
b. Time:   
c. Performed by:   
d. Location of Residual Fire Hydrant R:   
e. Location of Flow Fire Hydrant F:   
f. Static Pressure at Residual Fire Hydrant R:   
g. Measured Flow at Flow Fire Hydrant F:   
h. Residual Pressure at Residual Fire Hydrant R:   

D. Sprinkler system design shall be approved by authorities having jurisdiction. 

1. Margin of Safety for Available Water Flow and Pressure:  10 percent, including losses 
through water-service piping, valves, and backflow preventers. 

2. Sprinkler Occupancy Hazard Classifications: 
a. Building Service Areas:  Ordinary Hazard, Group 1. 
b. Electrical Equipment Rooms:  Ordinary Hazard, Group 1. 
c. General Storage Areas:  Ordinary Hazard, Group 1. 
d. Laundries:  Ordinary Hazard, Group 1. 
e. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1. 
f. Office and Public Areas: Light Hazard. 
g. Residential Living Areas:  Light Hazard. 

3. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Residential (Dwelling) Occupancy:  0.05 gpm over 400-sq. ft. (2.04 mm/min. over 
37.2-sq. m) 

b. Light-Hazard Occupancy:  
area. 

0.10 gpm over 1500-sq. ft. (4.1 mm/min. over 139-
sq. m)

c. Ordinary-Hazard, Group 1 Occupancy:  
 area. 

0.15 gpm over 1500-sq. ft. (6.1 mm/min. 
over 139-sq. m)

d. Ordinary-Hazard, Group 2 Occupancy:  
 area. 

0.20 gpm over 1500-sq. ft. (8.1 mm/min. 
over 139-sq. m)

e. Special Occupancy Hazard:  As determined by authorities having jurisdiction. 
 area. 

4. Maximum Protection Area per Sprinkler:  Per UL listing. 

5. Total Combined Hose-Stream Demand Requirement:  According to NFPA 13. 

E. Seismic Performance:  Sprinkler piping shall withstand the effects of earthquake motions 
determined according to NFPA 13. 
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1.6 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittal: 

1. Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, including 
printed statement of VOC content and chemical components. 

C. Shop Drawings:  For wet-pipe sprinkler systems.  Include plans, elevations, sections, details, 
and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 

D. Delegated-Design Submittal:  For sprinkler systems indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

E. Coordination Drawings:  Sprinkler systems, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items involved: 

1. Domestic water piping. 
2. Compressed air piping. 
3. HVAC hydronic piping. 
4. Items penetrating finished ceiling include the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 

F. Qualification Data:  For qualified Installer and professional engineer. 

G. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, that 
have been approved by authorities having jurisdiction, including hydraulic calculations if 
applicable. 

H. Welding certificates. 

I. Fire-hydrant flow test report. 

J. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with 
performance requirements and as described in NFPA 13.  Include "Contractor's Material and 
Test Certificate for Aboveground Piping." 

K. Field quality-control reports. 

L. Operation and Maintenance Data:  For sprinkler specialties to include in emergency, operation, 
and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 
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1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems 
and providing professional engineering services needed to assume engineering 
responsibility.  Base calculations on results of fire-hydrant flow test. 

a. Engineering Responsibility:  Preparation of working plans, calculations, and field 
test reports by a qualified professional engineer. 

B. Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

D. NFPA Standards:  Sprinkler system equipment, specialties, accessories, installation, and testing 
shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 
2. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances." 

1.8 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, 
including light fixtures, HVAC equipment, and partition assemblies. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with 
space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of 
sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet with 
sprinklers and wrench for each type of sprinkler used on Project. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and 
fitting materials, and for joining methods for specific services, service locations, and pipe sizes. 

2.2 STEEL PIPE AND FITTINGS 

A. Standard Weight, Galvanized-and Black-Steel Pipe:  ASTM A 53/A 53M, Type E, Grade B.  
Pipe ends may be factory or field formed to match joining method. 



 
Belmar Pavilion 211313 - 5 Wet-Pipe Sprinkler Systems 
 

B. Schedule 30, Galvanized-and Black-Steel Pipe:  ASTM A 135; ASTM A 795/A 795M, Type E; 
or ASME B36.10M, wrought steel; with wall thickness not less than Schedule 30 and not more 
than Schedule 40.  Pipe ends may be factory or field formed to match joining method. 

C. Thinwall Galvanized-and Black-Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M, 
threadable, with wall thickness less than Schedule 30 and equal to or greater than Schedule 10.  
Pipe ends may be factory or field formed to match joining method. 

D. Schedule 10, Black-Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M, Schedule 10 in NPS 5 
(DN 125) and smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10 (DN 150 to 
DN 250)

E. Schedule 5 Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M, lightwall, with plain ends. 

, plain end. 

F. Galvanized-and Black-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M, 
standard-weight, seamless steel pipe with threaded ends. 

G. Galvanized and Uncoated, Steel Couplings:  ASTM A 865, threaded. 

H. Galvanized and Uncoated, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard 
pattern. 

I. Malleable- or Ductile-Iron Unions:  UL 860. 

J. Cast-Iron Flanges:  ASME 16.1, Class 125. 

K. Steel Flanges and Flanged Fittings:  ASME B16.5, Class 150. 

L. Steel Welding Fittings:  ASTM A 234/A 234M and ASME B16.9. 

M. Grooved-Joint, Steel-Pipe Appurtenances: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Anvil International, Inc. 
b. Corcoran Piping System Co. 
c. National Fittings, Inc. 
d. Shurjoint Piping Products. 
e. Tyco Fire & Building Products LP. 
f. Victaulic Company. 

2. Pressure Rating:  250 psig (1725 kPa)
3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping:  ASTM A 47/A 47M, 

malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching 
steel pipe. 

 minimum. 

4. Grooved-End-Pipe Couplings for Steel Piping:  AWWA C606 and UL 213, rigid pattern, 
unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, 
EPDM-rubber gasket, and bolts and nuts. 
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N. Steel Pressure-Seal Fittings:  UL 213, FM-approved, 175-psig (1200-kPa)

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

 pressure rating with 
steel housing, rubber O-rings, and pipe stop; for use with fitting manufacturers' pressure-seal 
tools. 

a. Victaulic Company. 

2.3 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L (ASTM B 88M, Type B) and ASTM B 88, Type M 
(ASTM B 88M, Type C)

B. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

 water tube, drawn temper. 

C. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, pressure fittings. 

D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

E. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, 
metal-to-metal seating surfaces, and solder-joint or threaded ends. 

F. Copper Pressure-Seal Fittings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Viega; Plumbing & Heating Systems. 

2. Standard:  UL 213. 
3. NPS 2 (DN 50)

4. 

 and Smaller:  Wrought-copper fitting with EPDM-rubber O-ring seal in 
each end. 
NPS 2-1/2 to NPS 4 (DN 65 to DN 100)

G. Grooved-Joint, Copper-Tube Appurtenances: 

:  Cast-bronze fitting with EPDM-rubber O-ring 
seal in each end. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Anvil International, Inc. 
b. Shurjoint Piping Products. 
c. Victaulic Company. 

2. Grooved-End, Copper Fittings:  ASTM B 75 (ASTM B 75M), copper tube or 
ASTM B 584, bronze castings. 
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3. Grooved-End-Tube Couplings:  To fit copper-tube dimensions, with design similar to 
AWWA C606.  Include ferrous housing sections, EPDM-rubber gasket suitable for hot 
and cold water, and bolts and nuts. 

H. Copper-Tube, Extruded-Tee Connections: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. T-DRILL Industries Inc. 

2. Description:  Tee formed in copper tube according to ASTM F 2014. 

2.4 CPVC PIPE AND FITTINGS 

A. CPVC Pipe:  ASTM F 442/F 442M and UL 1821, SDR 13.5, for 175-psig (1200-kPa) rated 
pressure at 150 deg F (62 deg C)

B. CPVC Fittings:  UL listed, for 

, with plain ends.  Include "LISTED" and "CPVC SPRINKLER 
PIPE" markings. 

175-psig (1200-kPa) rated pressure at 150 deg F (62 deg C)

1. 

, 
socket type.  Include "LISTED" and "CPVC SPRINKLER FITTING" markings. 

NPS 3/4 to NPS 1-1/2 (DN 20 to DN 40)

2. 

:  ASTM F 438 and UL 1821, Schedule 40, 
socket type. 
NPS 2 to NPS 3 (DN 50 to DN 80)

3. CPVC-to-Metal Transition Fittings:  CPVC, one piece, with dimensions equivalent to 
pipe; one end with threaded brass insert, and one socket end. 

:  ASTM F 439 and UL 1821, Schedule 80, socket 
type. 

4. CPVC-to-Metal Transition Unions:  CPVC, with dimensions equivalent to pipe; one end 
with threaded brass insert, and one socket end. 

5. Flanges:  CPVC, one or two pieces. 

2.5 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm)

1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:  Full-face 
gaskets. 

 thick. 

2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:  Ring-type 
gaskets. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

D. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 
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E. Solvent Cements for Joining CPVC Piping and Tubing:  ASTM F 493, solvent cement 
recommended by pipe and fitting manufacturer, and made for joining CPVC sprinkler pipe and 
fittings.  Include cleaner or primer recommended by pipe and fitting manufacturer. 

1. Use solvent cement that has a VOC content of 490 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

2. Use adhesive primer that has a VOC content of 650 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

F. Plastic, Pipe-Flange Gasket, and Bolts and Nuts:  Type and material recommended by piping 
system manufacturer unless otherwise indicated. 

2.6 LISTED FIRE-PROTECTION VALVES 

A. General Requirements: 

1. Valves shall be UL listed or FM approved. 
2. Minimum Pressure Rating for Standard-Pressure Piping:  175 psig (1200 kPa)
3. Minimum Pressure Rating for High-Pressure Piping:  

. 
250 psig (1725 kPa)

B. Ball Valves: 

. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Anvil International, Inc. 
b. Victaulic Company. 

2. Standard:  UL 1091 except with ball instead of disc. 
3. Valves NPS 1-1/2 (DN 40)
4. Valves 

 and Smaller:  Bronze body with threaded ends. 
NPS 2 and NPS 2-1/2 (DN 50 and DN 65)

5. Valves 

:  Bronze body with threaded ends or 
ductile-iron body with grooved ends. 

NPS 3 (DN 80)

C. Bronze Butterfly Valves: 

:  Ductile-iron body with grooved ends. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Fivalco Inc. 
b. Global Safety Products, Inc. 
c. Milwaukee Valve Company. 

2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig (1200 kPa)
4. Body Material:  Bronze. 

. 

5. End Connections:  Threaded. 
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D. Iron Butterfly Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Anvil International, Inc. 
b. Fivalco Inc. 
c. Global Safety Products, Inc. 
d. Kennedy Valve; a division of McWane, Inc. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Pratt, Henry Company. 
h. Shurjoint Piping Products. 
i. Tyco Fire & Building Products LP. 
j. Victaulic Company. 

2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig (1200 kPa)
4. Body Material:  Cast or ductile iron. 

. 

5. Style:  Lug or wafer. 
6. End Connections:  Grooved. 

E. Check Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. AFAC Inc. 
b. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
c. Anvil International, Inc. 
d. Clow Valve Company; a division of McWane, Inc. 
e. Crane Co.; Crane Valve Group; Crane Valves. 
f. Crane Co.; Crane Valve Group; Jenkins Valves. 
g. Crane Co.; Crane Valve Group; Stockham Division. 
h. Fire-End & Croker Corporation. 
i. Fire Protection Products, Inc. 
j. Fivalco Inc. 
k. Globe Fire Sprinkler Corporation. 
l. Groeniger & Company. 
m. Kennedy Valve; a division of McWane, Inc. 
n. Matco-Norca. 
o. Metraflex, Inc. 
p. Milwaukee Valve Company. 
q. Mueller Co.; Water Products Division. 
r. NIBCO INC. 
s. Potter Roemer. 
t. Reliable Automatic Sprinkler Co., Inc. 
u. Shurjoint Piping Products. 
v. Tyco Fire & Building Products LP. 
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w. United Brass Works, Inc. 
x. Venus Fire Protection Ltd. 
y. Victaulic Company. 
z. Viking Corporation. 
aa. Watts Water Technologies, Inc. 

2. Standard:  UL 312. 
3. Pressure Rating:  250 psig (1725 kPa)
4. Type:  Swing check. 

 minimum. 

5. Body Material:  Cast iron. 
6. End Connections:  Flanged or grooved. 

F. Bronze OS&Y Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. United Brass Works, Inc. 

2. Standard:  UL 262. 
3. Pressure Rating:  175 psig (1200 kPa)
4. Body Material:  Bronze. 

. 

5. End Connections:  Threaded. 

G. Iron OS&Y Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
b. American Valve, Inc. 
c. Clow Valve Company; a division of McWane, Inc. 
d. Crane Co.; Crane Valve Group; Crane Valves. 
e. Crane Co.; Crane Valve Group; Jenkins Valves. 
f. Crane Co.; Crane Valve Group; Stockham Division. 
g. Hammond Valve. 
h. Milwaukee Valve Company. 
i. Mueller Co.; Water Products Division. 
j. NIBCO INC. 
k. Shurjoint Piping Products. 
l. Tyco Fire & Building Products LP. 
m. United Brass Works, Inc. 
n. Watts Water Technologies, Inc. 

2. Standard:  UL 262. 



 
Belmar Pavilion 211313 - 11 Wet-Pipe Sprinkler Systems 
 

3. Pressure Rating:  250 psig (1725 kPa)
4. Body Material:  Cast or ductile iron. 

 minimum. 

5. End Connections:  Flanged or grooved. 

H. Indicating-Type Butterfly Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Anvil International, Inc. 
b. Fivalco Inc. 
c. Global Safety Products, Inc. 
d. Kennedy Valve; a division of McWane, Inc. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Shurjoint Piping Products. 
h. Tyco Fire & Building Products LP. 
i. Victaulic Company. 

2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig (1200 kPa)
4. Valves 

 minimum. 
NPS 2 (DN 50)

a. Valve Type:  Ball or butterfly. 

 and Smaller: 

b. Body Material:  Bronze. 
c. End Connections:  Threaded. 

5. Valves NPS 2-1/2 (DN 65)

a. Valve Type:  Butterfly. 

 and Larger: 

b. Body Material:  Cast or ductile iron. 
c. End Connections:  Flanged, grooved, or wafer. 

6. Valve Operation:  Integral electrical, 115-V ac, prewired, single-circuit, supervisory 
switch visual indicating device. 

I. NRS Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
b. American Valve, Inc. 
c. Clow Valve Company; a division of McWane, Inc. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Kennedy Valve; a division of McWane, Inc. 
f. Mueller Co.; Water Products Division. 
g. NIBCO INC. 
h. Tyco Fire & Building Products LP. 
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2. Standard:  UL 262. 
3. Pressure Rating:  250 psig (1725 kPa)
4. Body Material:  Cast iron with indicator post flange. 

 minimum. 

5. Stem:  Nonrising. 
6. End Connections:  Flanged or grooved. 

J. Indicator Posts: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
b. American Valve, Inc. 
c. Clow Valve Company; a division of McWane, Inc. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Kennedy Valve; a division of McWane, Inc. 
f. Mueller Co.; Water Products Division. 
g. NIBCO INC. 
h. Tyco Fire & Building Products LP. 

2. Standard:  UL 789. 
3. Type:  Horizontal for wall mounting. 
4. Body Material:  Cast iron with extension rod and locking device. 
5. Operation:  Wrench. 

2.7 TRIM AND DRAIN VALVES 

A. General Requirements: 

1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating:  175 psig (1200 kPa)

B. Angle Valves: 

 minimum. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Fire Protection Products, Inc. 
b. United Brass Works, Inc. 

C. Ball Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Affiliated Distributors. 
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b. Anvil International, Inc. 
c. Barnett. 
d. Conbraco Industries, Inc.; Apollo Valves. 
e. Fire-End & Croker Corporation. 
f. Fire Protection Products, Inc. 
g. Flowserve. 
h. FNW. 
i. Jomar International, Ltd. 
j. Kennedy Valve; a division of McWane, Inc. 
k. Kitz Corporation. 
l. Legend Valve. 
m. Metso Automation USA Inc. 
n. Milwaukee Valve Company. 
o. NIBCO INC. 
p. Potter Roemer. 
q. Red-White Valve Corporation. 
r. Southern Manufacturing Group. 
s. Stewart, M. A. and Sons Ltd. 
t. Tyco Fire & Building Products LP. 
u. Victaulic Company. 
v. Watts Water Technologies, Inc. 

D. Globe Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Fire Protection Products, Inc. 
b. United Brass Works, Inc. 

E. Plug Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Southern Manufacturing Group. 

2.8 SPECIALTY VALVES 

A. General Requirements: 

1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating: 

a. Standard-Pressure Piping Specialty Valves:  175 psig (1200 kPa)
b. High-Pressure Piping Specialty Valves:  

 minimum. 
250 psig (1725 kPa) minimum. 
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3. Body Material:  Cast or ductile iron. 
4. Size:  Same as connected piping. 
5. End Connections:  Flanged or grooved. 

B. Alarm Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. AFAC Inc. 
b. Globe Fire Sprinkler Corporation. 
c. Reliable Automatic Sprinkler Co., Inc. 
d. Tyco Fire & Building Products LP. 
e. Venus Fire Protection Ltd. 
f. Victaulic Company. 
g. Viking Corporation. 

2. Standard:  UL 193. 
3. Design:  For horizontal or vertical installation. 
4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure 

gages, retarding chamber, and fill-line attachment with strainer. 
5. Drip Cup Assembly:  Pipe drain without valves and separate from main drain piping. 
6. Drip Cup Assembly:  Pipe drain with check valve to main drain piping. 

C. Automatic (Ball Drip) Drain Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. AFAC Inc. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 

2. Standard:  UL 1726. 
3. Pressure Rating:  175 psig (1200 kPa)
4. Type:  Automatic draining, ball check. 

 minimum. 

5. Size:  NPS 3/4 (DN 20)
6. End Connections:  Threaded. 

. 

2.9 FIRE-DEPARTMENT CONNECTIONS 

A. Yard-Type, Fire-Department Connection: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. AFAC Inc. 
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b. Elkhart Brass Mfg. Company, Inc. 
c. Fire-End & Croker Corporation. 
d. Fire Protection Products, Inc. 
e. GMR International Equipment Corporation. 
f. Guardian Fire Equipment, Inc. 
g. Wilson & Cousins Inc. 

2. Standard:  UL 405. 
3. Type:  Exposed, freestanding. 
4. Pressure Rating:  300 psig (2070 kPa)
5. Body Material:  Corrosion-resistant metal. 

. 

6. Inlets:  Brass with threads according to NFPA 1963 and matching local fire-department 
sizes and threads.  Include extension pipe nipples, brass lugged swivel connections, and 
check devices or clappers. 

7. Caps:  Brass, lugged type, with gasket and chain. 
8. Escutcheon Plate:  Round, brass, floor type. 
9. Outlet:  Bottom, with pipe threads. 
10. Number of Inlets:  Two. 
11. Sleeve:  Brass. 
12. Sleeve Height:  18 inches (460 mm)
13. Escutcheon Plate Marking:  Similar to "AUTO SPKR." 

. 

14. Finish, Including Sleeve:  Rough brass or bronze. 
15. Outlet Size:  NPS 4 (DN 100)

2.10 SPRINKLER SPECIALTY PIPE FITTINGS 

. 

A. Branch Outlet Fittings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Anvil International, Inc. 
b. National Fittings, Inc. 
c. Shurjoint Piping Products. 
d. Tyco Fire & Building Products LP. 
e. Victaulic Company. 

2. Standard:  UL 213. 
3. Pressure Rating:  175 psig (1200 kPa)
4. Body Material:  Ductile-iron housing with EPDM seals and bolts and nuts. 

 minimum. 

5. Type:  Mechanical-T and -cross fittings. 
6. Configurations:  Snap-on and strapless, ductile-iron housing with branch outlets. 
7. Size:  Of dimension to fit onto sprinkler main and with outlet connections as required to 

match connected branch piping. 
8. Branch Outlets:  Grooved, plain-end pipe, or threaded. 

B. Flow Detection and Test Assemblies: 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. AGF Manufacturing Inc. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 

2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating:  175 psig (1200 kPa)
4. Body Material:  Cast- or ductile-iron housing with orifice, sight glass, and integral test 

valve. 

 minimum. 

5. Size:  Same as connected piping. 
6. Inlet and Outlet:  Threaded. 

C. Branch Line Testers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Elkhart Brass Mfg. Company, Inc. 
b. Fire-End & Croker Corporation. 
c. Potter Roemer. 

2. Standard:  UL 199. 
3. Pressure Rating:  175 psig (1200 kPa)
4. Body Material:  Brass. 

. 

5. Size:  Same as connected piping. 
6. Inlet:  Threaded. 
7. Drain Outlet:  Threaded and capped. 
8. Branch Outlet:  Threaded, for sprinkler. 

D. Sprinkler Inspector's Test Fittings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. AGF Manufacturing Inc. 
b. Triple R Specialty. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 
e. Viking Corporation. 

2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating: 175 psig (1200 kPa)
4. Body Material:  Cast- or ductile-iron housing with sight glass. 

 minimum. 
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5. Size:  Same as connected piping. 
6. Inlet and Outlet:  Threaded. 

E. Adjustable Drop Nipples: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. CECA, LLC. 
b. Corcoran Piping System Co. 
c. Merit Manufacturing; a division of Anvil International, Inc. 

2. Standard:  UL 1474. 
3. Pressure Rating: 250 psig (1725 kPa)
4. Body Material:  Steel pipe with EPDM-rubber O-ring seals. 

 minimum. 

5. Size:  Same as connected piping. 
6. Length:  Adjustable. 
7. Inlet and Outlet:  Threaded. 

F. Flexible, Sprinkler Hose Fittings: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Fivalco Inc. 
b. FlexHead Industries, Inc. 
c. Gateway Tubing, Inc. 

2. Standard:  UL 1474. 
3. Type:  Flexible hose for connection to sprinkler, and with bracket for connection to 

ceiling grid. 
4. Pressure Rating:  175 psig (1200 kPa)
5. Size:  Same as connected piping, for sprinkler. 

 minimum. 

2.11 SPRINKLERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFAC Inc. 
2. Globe Fire Sprinkler Corporation. 
3. Reliable Automatic Sprinkler Co., Inc. 
4. Tyco Fire & Building Products LP. 
5. Venus Fire Protection Ltd. 
6. Victaulic Company. 
7. Viking Corporation. 

B. General Requirements: 
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1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating for Residential Sprinklers:  175 psig (1200 kPa)
3. Pressure Rating for Automatic Sprinklers:  

 maximum. 
175 psig (1200 kPa)

C. Automatic Sprinklers with Heat-Responsive Element: 

 minimum. 

1. Early-Suppression, Fast-Response Applications:  UL 1767. 
2. Nonresidential Applications: UL 199. 
3. Residential Applications:  UL 1626. 
4. Characteristics:  Nominal 1/2-inch (12.7-mm)

D. Sprinkler Finishes: 

 orifice with Discharge Coefficient K of 
5.6, and for "Ordinary" temperature classification rating unless otherwise indicated or 
required by application. 

1. Chrome plated. 
2. Bronze. 
3. Painted. 

E. Special Coatings: 

1. Wax. 
2. Lead. 
3. Corrosion-resistant paint. 

F. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting 
applications.  Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 
sprinklers. 

1. Ceiling Mounting:  Chrome-plated steel, two piece, with 1-inch (25-mm)

2. Sidewall Mounting:  Chrome-plated steel, one piece, flat. 

 vertical 
adjustment. 

G. Sprinkler Guards: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Reliable Automatic Sprinkler Co., Inc. 
b. Tyco Fire & Building Products LP. 
c. Victaulic Company. 
d. Viking Corporation. 

2. Standard:  UL 199. 
3. Type:  Wire cage with fastening device for attaching to sprinkler. 
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2.12 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Electrically Operated Alarm Bell: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Fire-Lite Alarms, Inc.; a Honeywell company. 
b. Notifier; a Honeywell company. 
c. Potter Electric Signal Company. 

2. Standard:  UL 464. 
3. Type:  Vibrating, metal alarm bell. 
4. Size:  8-inch (200-mm)
5. Finish:  Red-enamel factory finish, suitable for outdoor use. 

 minimum-diameter. 

C. Water-Flow Indicators: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. ADT Security Services, Inc. 
b. McDonnell & Miller; ITT Industries. 
c. Potter Electric Signal Company. 
d. System Sensor; a Honeywell company. 
e. Viking Corporation. 
f. Watts Industries (Canada) Inc. 

2. Standard:  UL 346. 
3. Water-Flow Detector:  Electrically supervised. 
4. Components:  Two single-pole, double-throw circuit switches for isolated alarm and 

auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-
adjustable retard element to prevent false signals and tamperproof cover that sends signal 
if removed. 

5. Type:  Paddle operated. 
6. Pressure Rating:  250 psig (1725 kPa)
7. Design Installation:  Horizontal or vertical. 

. 

D. Pressure Switches: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. AFAC Inc. 
b. Barksdale, Inc. 
c. Detroit Switch, Inc. 
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d. Potter Electric Signal Company. 
e. System Sensor; a Honeywell company. 
f. Tyco Fire & Building Products LP. 
g. United Electric Controls Co. 
h. Viking Corporation. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised water-flow switch with retard feature. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design Operation:  Rising pressure signals water flow. 

E. Valve Supervisory Switches: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Fire-Lite Alarms, Inc.; a Honeywell company. 
b. Kennedy Valve; a division of McWane, Inc. 
c. Potter Electric Signal Company. 
d. System Sensor; a Honeywell company. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design:  Signals that controlled valve is in other than fully open position. 

F. Indicator-Post Supervisory Switches: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Potter Electric Signal Company. 
b. System Sensor; a Honeywell company. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design:  Signals that controlled indicator-post valve is in other than fully open position. 

2.13 PRESSURE GAGES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. AMETEK; U.S. Gauge Division. 
2. Ashcroft, Inc. 
3. Brecco Corporation. 
4. WIKA Instrument Corporation. 
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B. Standard:  UL 393. 

C. Dial Size:  3-1/2- to 4-1/2-inch (90- to 115-mm)

D. Pressure Gage Range:  

 diameter. 

0 to 250 psig (0 to 1725 kPa)

E. Water System Piping Gage:  Include "WATER" or "AIR/WATER" label on dial face. 

 minimum. 

F. Air System Piping Gage:  Include retard feature and "AIR" or "AIR/WATER" label on dial 
face. 

2.14 ESCUTCHEONS 

A. General:  Manufactured ceiling, floor, and wall escutcheons and floor plates. 

B. One-Piece, Cast-Brass Escutcheons:  Polished chrome-plated finish with set-screws. 

C. One-Piece, Deep-Pattern Escutcheons:  Deep-drawn, box-shaped brass with chrome-plated 
finish. 

D. One-Piece, Stamped-Steel Escutcheons:  Chrome-plated finish with set-screw or spring clips. 

E. Split-Casting, Cast-Brass Escutcheons:  Polished chrome-plated finish with concealed hinge and 
set-screw. 

F. Split-Plate, Stamped-Steel Escutcheons:  Chrome-plated finish with concealed hinge, set-screw 
or spring clips. 

G. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners. 

H. Split-Casting Floor Plates:  Cast brass with concealed hinge. 

2.15 SLEEVES 

A. Cast-Iron Wall Pipe Sleeves:  Cast or fabricated of cast iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel-Sheet Sleeves:  0.0239-inch (0.6-mm)

C. Molded-PE Sleeves:  Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing 
flange for attaching to wooden forms. 

 minimum thickness; round tube closed 
with welded longitudinal joint. 

D. Molded-PVC Sleeves:  Permanent, with nailing flange for attaching to wooden forms. 

E. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 

F. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, standard weight, zinc coated, 
plain ends. 
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G. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set-screws. 

2.16 SLEEVE SEALS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex, Inc. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

1. Sealing Elements:  EPDM-rubber or NBR interlocking links shaped to fit surface of pipe.  
Include type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Carbon steel. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements. 

2.17 GROUT 

A. Standard:  ASTM C 1107, Grade B, posthardening and volume adjusting, dry, hydraulic-cement 
grout. 

B. Characteristics:  Nonshrink, and recommended for interior and exterior applications. 

C. Design Mix:  5000-psi (34-MPa)

D. Packaging:  Premixed and factory packaged. 

, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system 
design calculations required in "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.2 SERVICE-ENTRANCE PIPING 

A. Connect sprinkler piping to water-service piping for service entrance to building.   
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B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated 
at connection to water-service piping. 

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water service. 

3.3 PIPING INSTALLATION 

A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general 
location and arrangement of piping.  Install piping as indicated, as far as practical. 

1. Deviations from approved working plans for piping require written approval from 
authorities having jurisdiction.  File written approval with Architect before deviating 
from approved working plans. 

B. Piping Standard:  Comply with requirements for installation of sprinkler piping in NFPA 13. 

C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device 
materials and installation in NFPA 13. 

D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in 
pipe sizes. 

E. Install unions adjacent to each valve in pipes NPS 2 (DN 50)

F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having 

 and smaller. 

NPS 2-1/2 (DN 65)

G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, 
and sized and located according to NFPA 13. 

 and larger end connections. 

H. Install sprinkler piping with drains for complete system drainage. 

I. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when 
sprinkler piping is connected to standpipes. 

J. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to 
drain piping between fire-department connection and check valve.  Install drain piping to and 
spill over floor drain or to outside building. 

K. Install alarm devices in piping systems. 

L. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with 
requirements for hanger materials in NFPA 13. 

M. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each 
standpipe.  Include pressure gages with connection not less than NPS 1/4 (DN 8) and with soft 
metal seated globe valve, arranged for draining pipe between gage and valve.  Install gages to 
permit removal, and install where they will not be subject to freezing. 
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N. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices 
and air compressors. 

O. Fill sprinkler system piping with water. 

3.4 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings 
that have finish and pressure ratings same as or higher than system's pressure rating for 
aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 (DN 50)

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having 

 and smaller. 

NPS 2-1/2 (DN 65)

D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

 and larger end connections. 

E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

F. Flanged Joints:  Select appropriate gasket material in size, type, and thickness suitable for water 
service.  Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

H. Twist-Locked Joints:  Insert plain end of steel pipe into plain-end-pipe fitting.  Rotate retainer 
lugs one-quarter turn or tighten retainer pin. 

I. Steel-Piping, Pressure-Sealed Joints:  Join lightwall steel pipe and steel pressure-seal fittings 
with tools recommended by fitting manufacturer. 

J. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified processes 
and welding operators according to "Quality Assurance" Article. 

1. Shop weld pipe joints where welded piping is indicated.  Do not use welded joints for 
galvanized-steel pipe. 

K. Steel-Piping, Cut-Grooved Joints:  Cut square-edge groove in end of pipe according to 
AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe 
and grooved-end fittings according to AWWA C606 for steel-pipe joints. 
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L. Steel-Piping, Roll-Grooved Joints:  Roll rounded-edge groove in end of pipe according to 
AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe 
and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints. 

M. Steel-Piping, Pressure-Sealed Joints:  Join Schedule 5 steel pipe and steel pressure-seal fittings 
with tools recommended by fitting manufacturer. 

N. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," 
"Brazed Joints" Chapter. 

O. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to 
AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube 
and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints. 

P. Copper-Tubing, Pressure-Sealed Joints:  Join copper tube and copper pressure-seal fittings with 
tools recommended by fitting manufacturer. 

Q. Extruded-Tee Connections:  Form tee in copper tube according to ASTM F 2014.  Use tool 
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating 
stop, and braze branch tube into collar. 

R. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both 
piping systems. 

S. Plastic-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements.  Apply primer. 

2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 

3.5 VALVE AND SPECIALTIES INSTALLATION 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, 
and specialties according to NFPA 13 and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised open, located to control sources of water 
supply except from fire-department connections.  Install permanent identification signs 
indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection.  Install backflow preventers instead of 
check valves in potable-water-supply sources. 

D. Specialty Valves: 

1. General Requirements:  Install in vertical position for proper direction of flow, in main 
supply to system. 

2. Alarm Valves:  Include bypass check valve and retarding chamber drain-line connection. 
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3.6 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling 
panels. 

B. Install dry-type sprinklers with water supply from heated space.  Do not install pendent or 
sidewall, wet-type sprinklers in areas subject to freezing. 

C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling 
grid. 

3.7 FIRE-DEPARTMENT CONNECTION INSTALLATION 

A. Install fire-department connections suspended from boardwalk structure type and location to be 
coordinated with local fire department .   

1. Install two protective pipe bollards on sides of each fire-department connection.  Comply 
with requirements for bollards in Division 05 Section "Metal Fabrications.". 

B. Install automatic (ball drip) drain valve at each check valve for fire-department connection. 

3.8 ESCUTCHEON INSTALLATION 

A. Install escutcheons for penetrations of walls, ceilings, and floors. 

B. Escutcheons for New Piping: 

1. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern. 
2. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, cast brass 

with polished chrome-plated finish. 
3. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece, cast brass with 

polished chrome-plated finish. 
4. Bare Piping in Unfinished Service Spaces:  One piece, stamped steel with set-screw or 

spring clips. 
5. Bare Piping in Equipment Rooms:  One piece, stamped steel with set-screw or spring 

clips. 
6. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece floor plate. 

3.9 SLEEVE INSTALLATION 

A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in 
floors, partitions, roofs, and walls. 

B. Sleeves are not required for core-drilled holes. 

C. Permanent sleeves are not required for holes formed by removable PE sleeves. 

D. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated. 
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E. Install sleeves in new partitions, slabs, and walls as they are built. 

F. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation 
using joint sealants appropriate for size, depth, and location of joint.  Comply with requirements 
for joint sealants in Division 07 Section "Joint Sealants." 

G. For exterior wall penetrations above grade, seal annular space between sleeve and pipe using 
joint sealants appropriate for size, depth, and location of joint.  Comply with requirements for 
joint sealants in Division 07 Section "Joint Sealants." 

H. For exterior wall penetrations below grade, seal annular space between sleeve and pipe using 
sleeve seals. 

I. Seal space outside of sleeves in concrete slabs and walls with grout. 

J. Install sleeves that are large enough to provide 1/4-inch (6.4-mm)

K. Install sleeve materials according to the following applications: 

 annular clear space between 
sleeve and pipe or pipe insulation unless otherwise indicated. 

1. Sleeves for Piping Passing through Concrete Floor Slabs:  Galvanized-steel pipe. 
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas 

or Other Wet Areas:  Galvanized-steel pipe. 

a. Extend sleeves 2 inches (50 mm)
b. For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve 

fittings below floor slab as required to secure clamping ring if ring is specified.  
Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 

 above finished floor level. 

2 inches (50 mm) 

3. Sleeves for Piping Passing through Gypsum-Board Partitions: 

above finished floor level.  Comply with 
requirements for flashing in Division 07 Section "Sheet Metal Flashing and Trim." 

a. Galvanized-steel-pipe sleeves for pipes smaller than NPS 6 (DN 150)
b. Galvanized-steel-sheet sleeves for pipes 

. 
NPS 6 (DN 150)

c. Exception:  Sleeves are not required for water-supply tubes and waste pipes for 
individual plumbing fixtures if escutcheons will cover openings. 

 and larger. 

4. Sleeves for Piping Passing through Concrete Roof Slabs:  Galvanized-steel pipe. 
5. Sleeves for Piping Passing through Exterior Concrete Walls: 

a. Galvanized-steel-pipe sleeves for pipes smaller than NPS 6 (DN 150)
b. Cast-iron wall-pipe sleeves for pipes 

. 
NPS 6 (DN 150)

c. Install sleeves that are large enough to provide 
 and larger. 

1-inch (25-mm)

6. Sleeves for Piping Passing through Interior Concrete Walls: 

 annular clear space 
between sleeve and pipe or pipe insulation when sleeve seals are used. 

a. Galvanized-steel-pipe sleeves for pipes smaller than NPS 6 (DN 150)
b. Galvanized-steel-sheet sleeves for pipes 

. 
NPS 6 (DN 150) and larger. 
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L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements 
for firestop materials and installations in Division 07 Section "Penetration Firestopping." 

3.10 SLEEVE SEAL INSTALLATION 

A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into 
building. 

B. Select type and number of sealing elements required for pipe material and size.  Position pipe in 
center of sleeve.  Assemble sleeve seal components and install in annular space between pipe 
and sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and 
make watertight seal. 

3.11 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13. 

B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for 
identification specified in Division 26 Section "Identification for Electrical Systems." 

3.12 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest 
until no leaks exist. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 
Chapter. 

4. Energize circuits to electrical equipment and devices. 
5. Start and run excess-pressure pumps. 
6. Coordinate with fire-alarm tests.  Operate as required. 
7. Coordinate with fire-pump tests.  Operate as required. 
8. Verify that equipment hose threads are same as local fire-department equipment. 

C. Sprinkler piping system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.13 CLEANING 

A. Clean dirt and debris from sprinklers. 
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B. Remove and replace sprinklers with paint other than factory finish. 

3.14 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves. 

3.15 PIPING SCHEDULE 

A. Piping between Fire-Department Connections and Check Valves:  Galvanized, standard-weight 
steel pipe with grooved ends; grooved-end fittings; grooved-end-pipe couplings; and grooved 
joints. 

B. Sprinkler specialty fittings may be used, downstream of control vales, instead of specified 
fittings. 

C. Copper-tube, extruded-tee connections may be used for tee branches in copper tubing instead of 
specified copper fittings.  Branch-connection joints must be brazed. 

D. CPVC pipe; Schedule 40 CPVC fittings; and solvent-cemented joints may be used for light-
hazard and residential occupancies. 

E. Standard-pressure, wet-pipe sprinkler system, NPS 2 (DN 50)

1. Standard-weight or Schedule 30, black-steel pipe with threaded ends; uncoated, gray-iron 
threaded fittings; and threaded joints. 

 and smaller, shall be one of the 
following: 

2. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; galvanized, 
gray-iron threaded fittings; and threaded joints. 

3. Standard-weight or Schedule 30, black-steel pipe with plain ends; uncoated, plain-end-
pipe fittings; and twist-locked joints. 

4. Standard-weight or Schedule 30, galvanized-steel pipe with plain ends; galvanized, plain-
end-pipe fittings; and twist-locked joints. 

5. Standard-weight or Schedule 30, black-steel pipe with [cut-] [or] [roll-]grooved ends; 
uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel 
piping; and grooved joints. 

6. Standard-weight or Schedule 30, galvanized-steel pipe with cut-grooved ends; 
galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel 
piping; and grooved joints. 

7. Standard-weight or Schedule 30, black-steel pipe with plain ends; steel welding fittings; 
and welded joints. 

8. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for 
steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

9. Schedule 10, black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and 
twist-locked joints. 

10. Schedule 10, black-steel pipe with plain ends; welding fittings; and welded joints. 
11. Type L (Type B)

12. 

, hard copper tube with plain ends; cast-or wrought-copper solder-joint 
fittings; and brazed joints. 
Type L (Type B), hard copper tube with plain ends; copper pressure-seal fittings; and 
pressure-sealed joints. 
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13. NPS 2 (DN 50), Type L (Type B)

F. Standard-pressure, wet-pipe sprinkler system, 

, hard copper tube with roll-grooved ends; copper, 
grooved-end fittings; grooved-end-tube couplings; and grooved joints. 

NPS 2-1/2 to NPS 4 (DN 65 to DN 100)

1. Standard-weight or Schedule 30, black-steel pipe with threaded ends; uncoated, gray-iron 
threaded fittings; and threaded joints. 

, shall 
be one of the following: 

2. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; galvanized, 
gray-iron threaded fittings; and threaded joints. 

3. Standard-weight or Schedule 30, black-steel pipe with [cut-] [or] [roll-]grooved ends; 
uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel 
piping; and grooved joints. 

4. Standard-weight or Schedule 30, galvanized-steel pipe with cut-grooved ends; 
galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel 
piping; and grooved joints. 

5. Standard-weight or Schedule 30, black-steel pipe with plain ends; steel welding fittings; 
and welded joints. 

6. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for 
steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

7. Schedule 10, black-steel pipe with plain ends; welding fittings; and welded joints. 
8. Type L (Type B)

9. 

, hard copper tube with plain ends; cast-or wrought-copper solder-joint 
fittings; and brazed joints. 
Type L (Type B)

10. 

, hard copper tube with plain ends; copper pressure-seal fittings; and 
pressure-sealed joints. 
Type L (Type B)

G. Standard-pressure, wet-pipe sprinkler system, 

, hard copper tube with roll-grooved ends; copper, grooved-end fittings; 
grooved-end-tube couplings; and grooved joints. 

NPS 5 (DN 125)

1. Standard-weight or Schedule 30, black-steel pipe with threaded ends; uncoated, gray-iron 
threaded fittings; and threaded joints. 

 and larger, shall be one of the 
following: 

2. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; galvanized, 
gray-iron threaded fittings; and threaded joints. 

3. Standard-weight or Schedule 30, black-steel pipe with [cut-] [or] [roll-]grooved ends; 
uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel 
piping; and grooved joints. 

4. Standard-weight or Schedule 30, galvanized-steel pipe with cut-grooved ends; 
galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel 
piping; and grooved joints. 

5. Standard-weight or Schedule 30, black-steel pipe with plain ends; steel welding fittings; 
and welded joints. 

6. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for 
steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

7. Schedule 10, black-steel pipe with plain ends; welding fittings; and welded joints. 
8. Type L (Type B)

9. 

, hard copper tube with plain ends; cast-or wrought-copper solder-joint 
fittings; and brazed joints. 
Type L (Type B), hard copper tube with roll-grooved ends; copper, grooved-end fittings; 
grooved-end-tube couplings; and grooved joints. 
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3.16 SPRINKLER SCHEDULE 

A. Use sprinkler types in subparagraphs below for the following applications: 

1. Rooms without Ceilings:  Upright sprinklers. 
2. Rooms with Suspended Ceilings: Recessed sprinklers. 
3. Wall Mounting:  Sidewall sprinklers. 
4. Spaces Subject to Freezing:  Upright, pendent, dry sprinklers; and sidewall, dry sprinklers 

as indicated. 
5. Special Applications:  Extended-coverage, flow-control, and quick-response sprinklers 

where indicated. 

B. Provide sprinkler types in subparagraphs below with finishes indicated. 

1. Concealed Sprinklers:  Rough brass, with factory-painted white cover plate. 
2. Flush Sprinklers:  Bright chrome, with painted white escutcheon. 
3. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon. 
4. Residential Sprinklers:  Dull chrome. 
5. Upright Pendent and Sidewall Sprinklers:  Chrome plated in finished spaces exposed to 

view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed 
to acids, chemicals, or other corrosive fumes. 

 

END OF SECTION 211313 
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SECTION 220500 

PART 1 - GENERAL 

COMMON WORK RESULTS FOR PLUMBING 

1.1 RELATED DOCUMENTS 

A. Drawings  

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Mechanical sleeve seals. 
5. Sleeves. 
6. Escutcheons. 
7. Grout. 
8. Equipment installation requirements common to equipment sections. 
9. Painting and finishing. 
10. Concrete bases. 
11. Supports and anchorages. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated 
spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 
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1. ABS:  Acrylonitrile-butadiene-styrene plastic. 
2. CPVC:  Chlorinated polyvinyl chloride plastic. 
3. PE:  Polyethylene plastic. 
4. PVC:  Polyvinyl chloride plastic. 

G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Transition fittings. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Escutcheons. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in writing and 
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If 
minimum energy ratings or efficiencies are specified, equipment shall comply with 
requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 
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1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for plumbing installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for plumbing items requiring access that 
are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 
Section "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining 
methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 22 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm)

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 

 maximum thickness 
unless thickness or specific material is indicated. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise indicated; and 
full-face or ring type, unless otherwise indicated. 
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C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 

E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated. 

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

H. Solvent Cements for Joining Plastic Piping: 

1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 

I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

2.4 TRANSITION FITTINGS 

A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with 
ends compatible with, piping to be joined. 

1. Available Manufacturers: 

a. Cascade Waterworks Mfg. Co. 
b. Dresser Industries, Inc.; DMD Div. 
c. Ford Meter Box Company, Incorporated (The); Pipe Products Div. 
d. JCM Industries. 
e. Smith-Blair, Inc. 
f. Viking Johnson. 

2. Underground Piping NPS 1-1/2 (DN 40)
3. Underground Piping 

 and Smaller:  Manufactured fitting or coupling. 
NPS 2 (DN 50)

4. Aboveground Pressure Piping:  Pipe fitting. 

 and Larger:  AWWA C219, metal sleeve-type 
coupling. 

B. Plastic-to-Metal Transition Fittings:  PVC one-piece fitting with manufacturer's Schedule 80 
equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 

1. Available Manufacturers: 

a. Eslon Thermoplastics. 
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C. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 equivalent 
dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 

1. Available Manufacturers: 

a. Thompson Plastics, Inc. 

D. Plastic-to-Metal Transition Unions:  MSS SP-107, PVC four-part union.  Include brass end, 
solvent-cement-joint end, rubber O-ring, and union nut. 

1. Available Manufacturers: 

a. NIBCO INC. 
b. NIBCO, Inc.; Chemtrol Div. 

E. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:  ASTM C 1173 
with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal 
band on each end. 

1. Available Manufacturers: 

a. Cascade Waterworks Mfg. Co. 
b. Fernco, Inc. 
c. Mission Rubber Company. 
d. Plastic Oddities, Inc. 

2.5 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum 
working pressure at 180 deg F (82 deg C)

1. Available Manufacturers: 

. 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Eclipse, Inc. 
d. Epco Sales, Inc. 
e. Hart Industries, International, Inc. 
f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Industries, Inc.; Wilkins Div. 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 
(1035- or 2070-kPa)

1. Available Manufacturers: 

 minimum working pressure as required to suit system pressures. 
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a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Epco Sales, Inc. 
d. Watts Industries, Inc.; Water Products Div. 

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic 
washers, and steel backing washers. 

1. Available Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig (1035- 
or 2070-kPa)

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 

 minimum working pressure where required to suit system pressures. 

300-psig (2070-kPa) minimum working pressure at 225 deg F 
(107 deg C)

1. Available Manufacturers: 

. 

a. Calpico, Inc. 
b. Lochinvar Corp. 

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 
deg F (107 deg C)

1. Available Manufacturers: 

. 

a. Perfection Corp. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Co., Inc. 
d. Victaulic Co. of America. 

2.6 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

1. Available Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 
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2. Sealing Elements:  EPDM, NBR interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

3. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements.  Include one for each sealing element. 

2.7 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm)

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

 minimum thickness; round tube closed with 
welded longitudinal joint. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 
ends and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe:  ASTM D 1785, Schedule 40. 

G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange 
for attaching to wooden forms. 

2.8 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 
opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 
finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated. 

E. One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish. 

F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw, and chrome-plated finish. 

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 
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H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.9 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi (34.5-MPa)
3. Packaging:  Premixed and factory packaged. 

, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 22 Sections specifying 
piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating 
pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 
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a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish. 
c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting, 

cast-brass type with polished chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-plate, stamped-steel 

type with concealed hinge, One-piece, stamped-steel type or split-plate, stamped-
steel type with concealed hinge and set screw. 

h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with 
polished chrome-plated finish. 

i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with 
concealed, concealed or exposed-rivet hinge and set screw, set screw or spring 
clips. 

j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw 

or spring clips. 
l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate 

type. 

M. Sleeves are not required for core-drilled holes. 

N. Permanent sleeves are not required for holes formed by removable PE sleeves. 

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof 
slabs. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches (50 mm)

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

 above finished floor level.  Extend cast-iron 
sleeve fittings below floor slab as required to secure clamping ring if ring is 
specified. 

3. Install sleeves that are large enough to provide 1/4-inch (6.4-mm)

a. Steel Pipe Sleeves:  For pipes smaller than 

 annular clear space 
between sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

NPS 6 (DN 150)
b. Steel Sheet Sleeves:  For pipes 

. 
NPS 6 (DN 150)

c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  
Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 

 and larger, penetrating gypsum-
board partitions. 
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extend sleeve to 2 inches (50 mm)

1) Seal space outside of sleeve fittings with grout. 

 above finished floor level.  Refer to Division 07 
Section "Sheet Metal Flashing and Trim" for flashing. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 
pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  
Refer to Division 07 Section "Joint Sealants" for materials and installation. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch (25-mm)

1. Install steel pipe for sleeves smaller than 

 annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

6 inches (150 mm)
2. Install cast-iron "wall pipes" for sleeves 

 in diameter. 
6 inches (150 mm)

3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 
required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal. 

 and larger in diameter. 

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 
pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm)

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 
required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal. 

 
annular clear space between pipe and sleeve for installing mechanical sleeve seals. 

S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Section 
"Penetration Firestopping" for materials. 

T. Verify final equipment locations for roughing-in. 

U. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 22 Sections 
specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 
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D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 
lead-free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 
3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket 

fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and 
socket fittings according to ASTM D 2855. 

5. PVC Nonpressure Piping:  Join according to ASTM D 2855. 
6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 

Appendix. 

J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 

K. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

L. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or 
paper towels.  Join according to ASTM D 2657. 

1. Plain-End Pipe and Fittings:  Use butt fusion. 
2. Plain-End Pipe and Socket Fittings:  Use socket fusion. 

M. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to 
pipe manufacturer's written instructions. 
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3.3 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50)

2. Install flanges, in piping 

 and smaller, adjacent to each valve and at final 
connection to each piece of equipment. 

NPS 2-1/2 (DN 65)

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 
dissimilar metals. 

 and larger, adjacent to flanged valves and at 
final connection to each piece of equipment. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals. 

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.5 PAINTING 

A. Painting of plumbing systems, equipment, and components is specified in Sections "Interior 
Painting" and "Exterior Painting." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish. 

3.6 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 

 
larger in both directions than supported unit. 

18-inch (450-mm)
3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 

base, and anchor into structural concrete floor. 

 centers around the full perimeter of the base. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 
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5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor plumbing materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.8 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 
plumbing materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 
will receive finish materials.  Tighten connections between members.  Install fasteners without 
splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.9 GROUTING 

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment 
base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 220500 
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SECTION 22 05 23 

PART 1 - GENERAL 

GENERAL-DUTY VALVES FOR PLUMBING PIPING 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bronze ball valves. 
2. Bronze lift check valves. 
3. Bronze swing check valves. 
4. Bronze gate valves. 
5. Bronze globe valves. 
6. Lubricated plug valves. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. NRS:  Nonrising stem. 

C. OS&Y:  Outside screw and yoke. 

D. RS:  Rising stem. 

E. SWP:  Steam working pressure. 

1.4 SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 
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1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 

2. ASME B31.1 for power piping valves. 

3. ASME B31.9 for building services piping valves. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, grooves, and weld ends. 

3. Set angle, gate, and globe valves closed to prevent rattling. 

4. Set ball and plug valves open to minimize exposure of functional surfaces. 

5. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 
outdoor storage is necessary, store valves off the ground in watertight enclosures. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Handwheel:  For valves other than quarter-turn types. 

2. Handlever:  For quarter-turn valves NPS 6

3. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 5 
plug valves, for each size square plug-valve head. 

 and smaller. 
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E. Valves in Insulated Piping:  With 2-inch

1. Gate Valves:  With rising stem. 

 stem extensions and the following features: 

2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 
protective sleeve that allows operation of valve without breaking the vapor seal or 
disturbing insulation. 

3. Butterfly Valves:  With extended neck. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Grooved:  With grooves according to AWWA C606. 
3. Solder Joint:  With sockets according to ASME B16.18. 
4. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Hammond Valve. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Red-White Valve Corporation. 
h. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
i. Or approved equal. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig
c. CWP Rating:  

. 
600 psig

d. Body Design:  Two piece. 
. 

e. Body Material:  Bronze. 
f. Ends:  Threaded or soldered. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 
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2.3 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Hammond Valve. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Red-White Valve Corporation. 
i. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
j. Or approved equal. 

2. Description: 

a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  200 psig
c. Body Design:  Horizontal flow. 

. 

d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 

2.4 BRONZE GATE VALVES 

A. Class 125, RS Bronze Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
j. Or approved equal. 
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2. Description: 

a. Standard:  MSS SP-80, Type 2. 
b. CWP Rating:  200 psig
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 

. 

d. Ends:  Threaded or solder joint. 
e. Stem:  Bronze. 
f. Disc:  Solid wedge; bronze. 
g. Packing:  Asbestos free. 
h. Handwheel:  Malleable bronze. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 

2. Lift Check Valves:  With stem upright and plumb. 
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3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball or gate valves. 

2. Pump-Discharge Check Valves: 

a. NPS 2

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP classes or CWP ratings may be substituted. 

 and Smaller:  Bronze swing check valves with bronze disc. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2

2. For Copper Tubing, 

 and Smaller:  Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below. 

NPS 2-1/2 to NPS 4

3. For Copper Tubing, 

:  Flanged ends except where threaded valve-end 
option is indicated in valve schedules below. 

NPS 5

4. For Steel Piping, 

 and Larger:  Flanged ends. 

NPS 2

5. For Steel Piping, 

 and Smaller:  Threaded ends. 

NPS 2-1/2 to NPS 4

6. For Steel Piping, 

:  Flanged ends except where threaded valve-end 
option is indicated in valve schedules below. 

NPS 5

7. For Grooved-End Copper Tubing and Steel Piping:  Valve ends may be grooved. 

 and Larger:  Flanged ends. 

3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 

 and Smaller: 

2. Ball Valves:  Two piece, full port, bronze with bronze trim. 
3. Bronze Swing Check Valves:  Class 125, bronze disc. 
4. Bronze Gate Valves:  Class 125, RS. 
5. Bronze Globe Valves:  Class 125, bronze disc. 
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B. Pipe NPS 2-1/2

1. Iron Valves, 

 and Larger: 

NPS 2-1/2 to NPS 4

 

:  May be provided with threaded ends instead of 
flanged ends. 

END OF SECTION 22 05 23 
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SECTION 22 05 29 

PART 1 - GENERAL 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

1.1 RELATED DOCUMENTS 

A. Drawings  

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Thermal-hanger shield inserts. 
4. Fastener systems. 
5. Pipe stands. 
6. Pipe positioning systems. 
7. Equipment supports. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment. 
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1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following; include Product Data for components: 

1. Trapeze pipe hangers. 
2. Pipe stands. 
3. Equipment supports. 

C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance 
requirements and design criteria.  

1. Detail fabrication and assembly of trapeze hangers. 

D. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped. 

3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 
support bearing surface of piping. 

5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe Hangers: 

1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel. 
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2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 

2.3 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Carpenter & Paterson, Inc. 
2. Clement Support Services. 
3. ERICO International Corporation. 
4. National Pipe Hanger Corporation. 
5. PHS Industries, Inc. 
6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
7. Piping Technology & Products, Inc. 
8. Rilco Manufacturing Co., Inc. 
9. Or approved equal. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 

 
minimum compressive strength and vapor barrier. 

100-psig

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

 
minimum compressive strength. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches

2.4 FASTENER SYSTEMS 

 beyond sheet metal shield for piping operating below ambient 
air temperature. 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

2.5 PIPE STANDS 

A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 
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B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 
cradle to support pipe, for roof installation without membrane penetration. 

C. Low-Type, Single-Pipe Stand:  One-piece plastic base unit with plastic roller, for roof 
installation without membrane penetration. 

D. High-Type, Single-Pipe Stand: 

1. Description:  Assembly of base, vertical and horizontal members, and pipe support, for 
roof installation without membrane penetration. 

2. Base:  Plastic. 

3. Vertical Members:  Two or more cadmium-plated-steel, continuous-thread rods. 

4. Horizontal Member:  Cadmium-plated-steel or stainless-steel rod with plastic or stainless-
steel, roller-type pipe support. 

2.6 PIPE POSITIONING SYSTEMS 

A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for 
positioning piping in pipe spaces; for plumbing fixtures in commercial applications. 

2.7 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.8 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi

PART 3 - EXECUTION 

, 28-day compressive strength. 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure. 
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B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 
for grouping of parallel runs of horizontal piping, and support together on field-fabricated 
trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1/D1.1M. 

C. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

D. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

 thick in concrete after concrete is placed and completely cured.  Use 
operators that are licensed by powder-actuated tool manufacturer.  Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

E. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on 
smooth roof surface.  Do not penetrate roof membrane. 

F. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture.  See Division 22 plumbing fixture Sections for 
requirements for pipe positioning systems for plumbing fixtures. 

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

I. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

J. Install lateral bracing with pipe hangers and supports to prevent swaying. 

K. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 
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c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 

 and larger if pipe is installed on rollers. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4

3.2 EQUIPMENT SUPPORTS 

 and larger if pipe is installed on rollers. 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and so 
contours of welded surfaces match adjacent contours. 
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3.4 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

3.5 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use all Stainless steel hangers & hardware for all piping installed below slab in lower level 

F. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing 
systems and attachments for general service applications. 

G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal-hanger shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30

2. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes 

. 

NPS 1/2 to 
NPS 24

 

 if little or no insulation is required. 

END OF SECTION 22 05 29 
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SECTION 22 05 53 

PART 1 - GENERAL 

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

1.1 RELATED DOCUMENTS 

A. Drawings 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Valve tags. 
6. Warning tags. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8 inch

2. Letter Color:  White. 

 thick, and having predrilled holes for attachment hardware. 

3. Background Color:  Black. 

4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F

5. Minimum Label Size:  Length and width vary for required label content, but not less than 

. 

2-1/2 by 3/4 inch

6. Minimum Letter Size:  

. 

1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches

7. Fasteners:  Stainless-steel self-tapping screws. 

, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch

2.2 WARNING SIGNS AND LABELS 

 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation and 
maintenance data. 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch

B. Letter Color:  White. 

 thick, and having predrilled holes for attachment hardware. 

C. Background Color:  Black. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F

E. Minimum Label Size:  Length and width vary for required label content, but not less than 

. 

2-1/2 
by 3/4 inch. 
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F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches

G. Fasteners:  Stainless-steel self-tapping screws. 

, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate 
both directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches

2.4 VALVE TAGS 

 high. 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch

1. Tag Material:  Brass, 

 numbers. 

0.032-inch

2. Fasteners:  Brass S-hook. 

 minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch

1. Valve-tag schedule shall be included in operation and maintenance data. 

 bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. 
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2.5 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with matte finish suitable for writing. 

1. Size:  Approximately 4 by 7 inches

2. Fasteners:  Brass grommet and wire. 

. 

3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO 
NOT OPERATE." 

4. Color:  Yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping is specified in Section "Interior Painting." 

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  
Where flow pattern is not obvious, mark each pipe at branch. 

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 

4. At access doors, manholes, and similar access points that permit view of concealed 
piping. 

5. Near major equipment items and other points of origination and termination. 

6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 10 feet in 
areas of congested piping and equipment. 
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7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

C. Pipe Label Color Schedule: 

1. Domestic Water Piping: 

a. Background Color:  White. 
b. Letter Color:  Blue. 

2. Sanitary Waste and Storm Drainage Piping: 

a. Background Color:  White. 
b. Letter Color:  Black. 

3.4 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering 
hose connections; and similar roughing-in connections of end-use fixtures and units.  List 
tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Cold Water:  1-1/2 inches
b. Hot Water:  

, round. 
1-1/2 inches

c. High-Pressure Compressed Air:  
, round. 

1-1/2 inches
d. Gas: 1-1/2 inches, round. 

, round. 

e. Vacuum: 1-1/2 inches, round. 

2. Valve-Tag Color: 

a. Cold Water:  Natural. 
b. Hot Water:  Natural. 
c. High-Pressure Compressed Air:  Natural. 
d. Gas: Natural. 
e. Vacuum: Natural. 

3. Letter Color: 

a. Cold Water:  White. 
b. Hot Water:  Black. 
c. High-Pressure Compressed Air:  Black. 
d. Gas: Black. 
e. Vacuum: Black. 
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3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

 

END OF SECTION 22 05 53 
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SECTION 22 07 19 

PART 1 - GENERAL 

PLUMBING PIPING INSULATION 

1.1 RELATED DOCUMENTS 

A. Drawings  

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 
1. Domestic cold-water piping. 
2. Domestic hot-water piping. 
3. Domestic recirculating hot-water piping. 
4. Roof drains and rainwater leaders. 
5. Supplies and drains for handicap-accessible lavatories and sinks. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied, if any). 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 
dates of tests and test methods employed. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency. 
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less. 
2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application.  
Before preparing piping Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that have 
satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

B. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, 
hermetically sealed cells.  Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
a. Owens Corning Fiberglass Corporation. 
b. Certainteed Corp. 
c. Johns Manville 
d. Armstrong 
e. Or approved equal. 

2. Preformed Pipe Insulation with Factory-Applied ASJ-SSL:  Comply with ASTM C 552, 
Type II, Class 2, 1” thick. 
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2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no 
flammable solvents, with a service temperature range of minus 100 to plus 200 deg F
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

. 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 81-84. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Use adhesive that complies with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers," 
including 2004 Addenda. 

C. PVC Jacket Adhesive:  Compatible with PVC jacket. 
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
a. Dow Corning Corporation; 739, Dow Silicone. 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Or approved equal. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Use adhesive that complies with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers," 
including 2004 Addenda. 

2.3 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 
1. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I. 

2.4 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers,: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Engineered Brass Company. 
b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products. 
c. McGuire Manufacturing. 



 
Belmar Pavilions 22 07 19 - 4 Plumbing Piping Insulation 

d. Truebro; a brand of IPS Corporation. 
e. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation. 
f. Or approved equal. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping.  Comply with Americans with Disabilities Act 
(ADA) requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 
1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

3.4 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 
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1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 
same material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire.  Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating 
cement.  Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket.  Provide a removable reusable 
insulation cover.  For below-ambient services, provide a design that maintains vapor 
barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 
mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation 
facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union."  Match 
size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant. 

3.5 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 
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1. For insulation with factory-applied jackets on below-ambient services, do not staple 
longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Fittings and Elbows: 
1. Install preformed sections of same material as straight segments of pipe insulation when 

available.  Secure according to manufacturer's written instructions. 
2. When preformed sections of insulation are not available, install mitered sections of 

cellular-glass insulation.  Secure insulation materials with wire or bands. 

C. Insulation Installation on Valves and Pipe Specialties: 
1. Install preformed sections of cellular-glass insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 
3. Install insulation to flanges as specified for flange insulation application. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.7 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 
1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.8 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water:  
1. NPS 1/2

a. Cellular Glass:  1 inch thick. 
 and Larger:  Insulation shall be the following: 

B. Domestic Hot and Recirculated Hot Water:  
1. NPS 1/2

a. Cellular Glass:  1 inch thick. 
 and Larger:  Insulation shall be the following: 

C. Stormwater: 
1. All Pipe Sizes:  Insulation shall be the following: 
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a. Cellular Glass:  1 inch thick. 

D. Roof Drain and Overflow Drain Bodies: 
1. All Pipe Sizes:  Insulation shall be the following: 

a. Cellular Glass:  1 inch thick. 

3.9 OUT DOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water:  
1. NPS 1/2

a. Cellular Glass:  2 inch thick. 
 and Larger:  Insulation shall be the following: 

b. Aluminum jacketed 

B. Sanitary traps:  
1. NPS 1/2

a. Cellular Glass:  2 inch thick. 
 and Larger:  Insulation shall be the following: 

b. Aluminum jacketed 

 

END OF SECTION 22 07 19 
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SECTION 22 11 16 

PART 1 - GENERAL 

DOMESTIC WATER PIPING 

1.1 RELATED DOCUMENTS 

A. Drawings  

1.2 SUMMARY 

A. Section Includes: 
1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and 

specialties inside the building. 
2. Encasement for piping. 
3. Specialty valves. 
4. Flexible connectors. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Domestic water piping and support and installation shall withstand 
effects of earthquake motions determined according to ASCE/SEI 7. 

1.4 SUBMITTALS 

A. Product Data:  For the following products: 
1. Specialty valves. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Flexible connectors. 
5. Water meters. 
6. Backflow preventers and vacuum breakers. 
7. Water penetration systems. 

B. Water Samples:  Specified in "Cleaning" Article. 

C. Coordination Drawings:  For piping in equipment rooms and other congested areas, drawn to 
scale, on which the following items are shown and coordinated with each other, using input 
from Installers of the items involved: 

D.  
1. Domestic water piping. 
2. HVAC hydronic piping. 
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E. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14 for plastic, potable domestic water piping and components. 

C. Comply with NSF 61 for potable domestic water piping and components. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary water service according to requirements indicated: 
1. Notify Owner no fewer than two days in advance of proposed interruption of water 

service. 
2. Do not proceed with interruption of water service without Owner's written permission. 

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L
1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

 water tube, drawn temper. 

2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 
3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 
4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-

socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 
5. Copper Pressure-Seal-Joint Fittings: 

a. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
1) Elkhart Products Corporation; Industrial Division. 
2) NIBCO INC. 
3) Viega; Plumbing and Heating Systems. 
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4) Or approved equal. 
b. NPS 2

c. 

 and Smaller:  Wrought-copper fitting with EPDM-rubber O-ring seal in 
each end. 
NPS 2-1/2 to NPS 4

6. Copper-Tube Extruded-Tee Connections: 

:  Cast-bronze or wrought-copper fitting with EPDM-rubber 
O-ring seal in each end. 

a. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
1) T-DRILL Industries Inc. 
2) Pro-Press. 
3) Nibco, Inc. 
4) Or approved equal. 

b. Description:  Tee formed in copper tube according to ASTM F 2014. 
7. Grooved-Joint Copper-Tube Appurtenances: 

a. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
1) Anvil International. 
2) Shurjoint Piping Products. 
3) Victaulic Company. 
4) Or approved equal. 

B. Soft Copper Tube:  ASTM B 88, Type K and ASTM B 88, Type L
1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

 water tube, annealed temper. 

2. Copper Pressure-Seal-Joint Fittings: 
a. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
1) Elkhart Products Corporation; Industrial Division. 
2) NIBCO INC. 
3) Viega; Plumbing and Heating Systems. 
4) Or approved equal. 

2.3 SPECIALTY VALVES 

A. Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" 
for general-duty metal valves. 

B. Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for 
balancing valves, drain valves, backflow preventers, and vacuum breakers. 

2.4 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Flex-Hose Co., Inc. 
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2. Flexicraft Industries. 
3. Flex Pression, Ltd. 
4. Flex-Weld, Inc. 
5. Hyspan Precision Products, Inc. 
6. Mercer Rubber Co. 
7. Metraflex, Inc. 
8. Or approved equal. 

B. Bronze-Hose Flexible Connectors:  Corrugated-bronze tubing with bronze wire-braid covering 
and ends brazed to inner tubing. 
1. Working-Pressure Rating:  Minimum 200 psig
2. End Connections 

. 
NPS 2

3. End Connections 
 and Smaller:  Threaded copper pipe or plain-end copper tube. 

NPS 2-1/2

C. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-steel 
wire-braid covering and ends welded to inner tubing. 

 and Larger:  Flanged copper alloy. 

1. Working-Pressure Rating:  Minimum 200 psig
2. End Connections 

. 
NPS 2

3. End Connections 
 and Smaller:  Threaded steel-pipe nipple. 

NPS 2-1/2

PART 3 - EXECUTION 

 and Larger:  Flanged steel nipple. 

3.1 EARTHWORK 

A. Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, 
and backfilling. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 
water piping.  Indicated locations and arrangements are used to size pipe and calculate friction 
loss, expansion, and other design considerations.  Install piping as indicated unless deviations to 
layout are approved on Coordination Drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install underground copper tube in PE encasement according to ASTM A 674 or AWWA C105. 

D. Install shutoff valve immediately upstream of each dielectric fitting. 

E. Install water-pressure-reducing valves downstream from shutoff valves.  Comply with 
requirements in Division 22 Section "Domestic Water Piping Specialties" for pressure-reducing 
valves. 

F. Install domestic water piping level and plumb. 

G. Rough-in domestic water piping for water-meter installation according to utility company's 
requirements. 



 
Belmar Pavilions 22 11 16 - 5 Domestic Water Piping  

H. Install seismic restraints on piping.  Comply with requirements in Division 22 Section 
"Vibration and Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint 
devices. 

I. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

J. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

K. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

L. Install piping adjacent to equipment and specialties to allow service and maintenance. 

M. Install piping to permit valve servicing. 

N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than system pressure rating used in applications below unless otherwise indicated. 

O. Install piping free of sags and bends. 

P. Install fittings for changes in direction and branch connections. 

Q. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

R.  

S. Install thermometers on inlet and outlet piping from each water heater.  

T. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

U. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for 
Plumbing Piping." 

V. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing 
Piping." 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 
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C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 
1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," 
"Brazed Joints" Chapter. 

E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and 
fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Pressure-Sealed Joints:  Join copper tube and pressure-seal fittings with tools recommended by 
fitting manufacturer. 

G. Copper-Tubing, Push-on Joints:  Clean end of tube.  Measure insertion depth with 
manufacturer's depth gage.  Join copper tube and push-on-joint fittings by inserting tube to 
measured depth. 

H. Extruded-Tee Connections:  Form tee in copper tube according to ASTM F 2014.  Use tool 
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating 
stop, and braze branch tube into collar. 

I. Copper-Tubing Grooved Joints:  Roll groove end of tube.  Assemble coupling with housing, 
gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to 
AWWA C606 for roll-grooved joints. 

J. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 
thickness suitable for domestic water service.  Join flanges with gasket and bolts according to 
ASME B31.9. 

K. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both 
piping systems. 

3.4 VALVE INSTALLATION 

A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty Valves 
for Plumbing Piping" for valve installations. 

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures 
that do not have supply stops.  Use ball or gate valves for piping NPS 2 and smaller.  Use gate 
valves for piping NPS 2-1/2

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, 
and where required to drain water piping.  Drain valves are specified in Division 22 Section 
"Domestic Water Piping Specialties." 

 and larger. 

1. Hose-End Drain Valves:  At low points in water mains, risers, and branches. 
2. Stop-and-Waste Drain Valves:  Instead of hose-end drain valves where indicated. 
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3.5 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2

C. Dielectric Fittings for 

 and Smaller:  Use dielectric couplings. 

NPS 2-1/2 to NPS 4

3.6 HANGER AND SUPPORT INSTALLATION 

:  Use dielectric flanges. 

A. Comply with requirements in Division 22 Section "Vibration and Seismic Controls for 
Plumbing Piping and Equipment" for seismic-restraint devices. 

B. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping 
and Equipment" for pipe hanger and support products and installation. 
1. Vertical Piping:  MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. MSS Type 1, adjustable, steel clevis hangers. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

. 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch
2. 

 rod. 
NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch

3. 
 rod. 

NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch
4. 

 rod. 
NPS 2-1/2:  108 inches with 1/2-inch

5. 
 rod. 

NPS 3 to NPS 5:  10 feet with 1/2-inch
6. 

 rod. 
NPS 6:  10 feet with 5/8-inch

3.7 CONNECTIONS 

 rod. 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment and machines to allow service and maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 
dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect 
to the following: 
1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections. 
2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller 

than required by plumbing code.  Comply with requirements in Division 22 plumbing 
fixture Sections for connection sizes. 
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3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than 
equipment connections.  Provide shutoff valve and union for each connection.  Use 
flanges instead of unions for NPS 2-1/2

3.8 IDENTIFICATION 

 and larger. 

A. Identify system components.  Comply with requirements in Division 22 Section "Identification 
for Plumbing Piping and Equipment" for identification materials and installation. 

B. Label pressure piping with system operating pressure. 

3.9 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Piping Inspections: 
1. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction. 
2. During installation, notify authorities having jurisdiction at least one day before 

inspection must be made.  Perform tests specified below in presence of authorities having 
jurisdiction: 
a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 

closing-in after roughing-in and before setting fixtures. 
b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements. 
3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or 

inspections, make required corrections and arrange for reinspection. 
4. Reports:  Prepare inspection reports and have them signed by authorities having 

jurisdiction. 

C. Piping Tests: 
1. Fill domestic water piping.  Check components to determine that they are not air bound 

and that piping is full of water. 
2. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit a separate 
report for each test, complete with diagram of portion of piping tested. 

3. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was covered or 
concealed before it was tested. 

4. Cap and subject piping to static water pressure of 50 psig

5. Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained. 

 above operating pressure, 
without exceeding pressure rating of piping system materials.  Isolate test source and 
allow to stand for four hours.  Leaks and loss in test pressure constitute defects that must 
be repaired. 

6. Prepare reports for tests and for corrective action required. 

D. Domestic water piping will be considered defective if it does not pass tests and inspections. 
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E. Prepare test and inspection reports. 

3.10 ADJUSTING 

A. Perform the following adjustments before operation: 
1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Open throttling valves to proper setting. 
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping 
to provide flow of hot water in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 
5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 
6. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 
8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.11 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 
1. Purge new piping and parts of existing piping that have been altered, extended, or 

repaired before using. 
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 

methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below: 
a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 
b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm

2) Fill system or part thereof with water/chlorine solution with at least 

 
of chlorine.  Isolate with valves and allow to stand for 24 hours. 

200 
ppm

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

 of chlorine.  Isolate and allow to stand for three hours. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedures if biological examination shows contamination. 

B. Prepare and submit reports of purging and disinfecting activities. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

3.12 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated. 
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B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground 
copper tubing. 

3.13 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 
1. Shutoff Duty:  Use ball or gate valves for piping NPS 2 and smaller.  Use butterfly, ball, 

or gate valves with flanged ends for piping NPS 2-1/2
2. Throttling Duty:  Use ball or globe valves for piping 

 and larger. 
NPS 2 and smaller.  Use butterfly or 

ball valves with flanged ends for piping NPS 2-1/2
3. Hot-Water Circulation Piping, Balancing Duty:  Memory-stop balancing valves. 

 and larger. 

4. Drain Duty:  Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 

END OF SECTION 22 11 16 
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SECTION 22 11 19 

PART 1 - GENERAL 

DOMESTIC WATER PIPING SPECIALTIES 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following domestic water piping specialties: 
1. Vacuum breakers. 
2. Water pressure-reducing valves. 
3. Balancing valves. 
4. Temperature-actuated water mixing valves. 
5. Strainers. 
6. Hose bibbs. 
7. Wall hydrants. 
8. Drain valves. 
9. Water hammer arresters. 
10. Trap-seal primer valves. 

1.3 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig

1.4 SUBMITTALS 

, unless otherwise 
indicated. 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

 

B. NSF Compliance: 
1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic 

domestic water piping components. 
2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 

through 9." 

PART 2 - PRODUCTS 

A. Hose-Connection Vacuum Breakers: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
a. Cash Acme. 
b. Conbraco Industries, Inc. 
c. MIFAB, Inc. 
d. Watts Industries, Inc.; Water Products Div. 
e. Woodford Manufacturing Company. 
f. Or approved equal. 

3. Standard:  ASSE 1011. 
4. Body:  Bronze, nonremovable, with manual drain. 
5. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 
6. Finish:  Rough bronze. 

B. Pressure Vacuum Breakers: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Ames Co. 
b. Conbraco Industries, Inc. 
c. FEBCO; SPX Valves & Controls. 
d. Watts Industries, Inc.; Water Products Div. 
e. Or approved equal. 

2. Standard:  ASSE 1020. 
3. Operation:  Continuous-pressure applications. 
4. Pressure Loss:  5 psig

C. Hose-Connection Backflow Preventers: 

 maximum, through middle 1/3 of flow range. 
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Conbraco Industries, Inc. 
b. Watts Industries, Inc.; Water Products Div. 
c. Woodford Manufacturing Company. 
d. Or approved equal. 

2. Standard:  ASSE 1052. 
3. Operation:  Up to 10-foot head of water
4. Inlet Size:  

 back pressure. 
NPS 1/2 or NPS 3/4

5. Outlet Size:  Garden-hose thread complying with ASME B1.20.7. 
. 

6. Capacity:  At least 3-gpm

2.2 TEMPERATURE-ACTUATED WATER MIXING VALVES 

 flow. 

A. Primary, Thermostatic, Water Mixing Valves Insert drawing designation if any: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Holby 
b. Lawler Manufacturing Company, Inc. 
c. Leonard Valve Company. 
d. Powers; a Watts Industries Co. 
e. Symmons Industries, Inc. 
f. Or approved equal. 

2. Standard:  ASSE 1017. 
3. Pressure Rating:  125 psig
4. Type:  Exposed-mounting, thermostatically controlled water mixing valve. 

. 

5. Material:  Bronze body with corrosion-resistant interior components. 
6. Connections:  Union inlets and outlet. 
7. Accessories:  Manual temperature control, check stops on hot- and cold-water supplies, 

and adjustable, temperature-control handle. 
8. Valve Pressure Rating:  125 psig
9. Pressure Drop at Design Flow Rate:  10 psig 

 minimum, unless otherwise indicated. 

10. Valve Finish:  Rough bronze. 
11. Piping Finish:  Copper. 

2.3 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 
1. Pressure Rating:  125 psig
2. Body:  Bronze.  

 minimum, unless otherwise indicated. 

3. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2
4. Screen:  Stainless steel with round perforations, unless otherwise indicated. 

 and larger. 

5. Drain:  Factory-installed, hose-end drain valve. 



Belmar Pavilions 22 11 19 - 4 Domestic Water Piping 
  Specialties 

2.4 HOSE BIBBS 

A. Hose Bibbs: 
1. Standard:  ASME A112.18.1 for sediment faucets. 
2. Body Material:  Bronze. 
3. Seat:  Bronze, replaceable. 
4. Supply Connections:  NPS 1/2 or NPS 3/4
5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7. 

 threaded or solder-joint inlet. 

6. Pressure Rating:  125 psig
7. Vacuum Breaker:  Integral nonremovable, drainable, hose-connection vacuum breaker 

complying with ASSE 1011. 

. 

8. Finish for Equipment Rooms:  Rough bronze, or chrome or nickel plated. 
9. Finish for Service Areas:  Rough bronze. 
10. Finish for Finished Rooms:  Chrome or nickel plated. 
11. Operation for Equipment Rooms:  Wheel handle or operating key. 
12. Operation for Service Areas:  Wheel handle. 
13. Operation for Finished Rooms:  Operating key. 
14. Include operating key with each operating-key hose bibb. 
15. Include wall flange with each chrome- or nickel-plated hose bibb. 

2.5 WALL HYDRANTS 

A. Nonfreeze Wall Hydrants: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Woodford Manufacturing Company. 
g. Zurn Plumbing Products Group; Light Commercial Operation. 
h. Or approved equal. 

2. Standard:  ASME A112.21.3M for concealed-outlet, self-draining wall hydrants. 
3. Pressure Rating:  125 psig
4. Operation:  Loose key. 

. 

5. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall 
clamp. 

6. Inlet:  
7. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 

NPS 3/4. 

8. Box:  Deep, flush mounting with cover. 
9. Box and Cover Finish:  Polished nickel bronze. 
10. Outlet:  Exposed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
11. Nozzle and Wall-Plate Finish:  Polished nickel bronze. 
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12. Operating Keys(s):  One with each wall hydrant. 

2.6 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 
1. Standard:  MSS SP-110 for standard-port, two-piece ball valves. 
2. Pressure Rating:  125-psig.
3. Size:  

  
NPS 3/4

4. Body:  Copper alloy. 
. 

5. Ball:  Chrome-plated brass. 
6. Seats and Seals:  Replaceable. 
7. Handle:  Vinyl-covered steel. 
8. Inlet:  Threaded or solder joint. 
9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 

and cap with brass chain. 

2.7 WATER HAMMER ARRESTERS 

A. Water Hammer Arresters: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. AMTROL, Inc. 
b. Josam Company. 
c. MIFAB, Inc. 
d. PPP Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
g. Tyler Pipe; Wade Div. 
h. Watts Drainage Products Inc. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 
j. Or approved equal. 

2. Standard:  ASSE 1010 or PDI-WH 201. 
3. Type:  Metal bellows. 
4. Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F. 

2.8 TRAP-SEAL PRIMER VALVES 

A. Supply-Type, Trap-Seal Primer Valves: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
a. MIFAB, Inc. 
b. PPP Inc. 
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c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Watts Industries, Inc.; Water Products Div. 
f. Or approved equal. 

3. Standard:  ASSE 1018. 
4. Pressure Rating:  125 psig
5. Body:  Bronze. 

 minimum. 

6. Inlet and Outlet Connections:  NPS 1/2
7. Gravity Drain Outlet Connection:  

 threaded, union, or solder joint. 
NPS 1/2

8. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not 
chrome finished. 

 threaded or solder joint. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install balancing valves in locations where they can easily be adjusted. 

B. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets 
and with shutoff valve on outlet. 
1. Install thermometers and water regulators if specified. 
2. Install cabinet-type units recessed in or surface mounted on wall as specified. 

C. Install Y-pattern strainers for water on supply side of each control valve, water pressure-
reducing valve, solenoid valve, and pump. 

D. Install outlet boxes recessed in wall.   

E. Install water hammer arresters in water piping according to PDI-WH 201. 

F. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a 
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for 
proper flow. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping and specialties. 

B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 
and Cables." 
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3.3 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or 
sign on or near each of the following: 
1.  
2. Water pressure-reducing valves. 
3. Calibrated balancing valves. 
4. Primary, thermostatic, water mixing valves. 
5. Primary water tempering valves. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit.  Nameplates and signs are specified in Division 22 Section "Identification for 
Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Remove and replace malfunctioning domestic water piping specialties and retest as specified 
above. 

3.5 ADJUSTING 

A. Set field-adjustable flow set points of balancing valves. 

B. Set field-adjustable temperature set points of temperature-actuated water mixing valves. 

 

END OF SECTION 22 11 19 
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SECTION 221316 

PART 1 - GENERAL 

SANITARY WASTE AND VENT PIPING 

1.1 SUMMARY 

A. This Section includes the following soil and waste, sanitary drainage and vent piping inside the 
building: 

1. Pipe, tube, and fittings. 
2. Special pipe fittings. 

B. See Division 22 Section "Chemical-Waste Systems for Laboratory and Healthcare Facilities" 
for chemical-waste and vent piping systems. 

1.2 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure, unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water (30 kPa)

1.3 SUBMITTALS 

. 

A. LEED Submittal: 

1. Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, including 
printed statement of VOC content. 

B. Field quality-control inspection and test reports. 

1.4 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic 
piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; 
and "NSF-drain" for plastic drain piping. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Hubless Cast-Iron Pipe and Fittings:  ASTM A 888 or CISPI 301. 

1. Sovent Stack Fittings:  ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and 
deaerator drainage fittings. 

2. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-
resistant fasteners, and rubber sleeve with integral, center pipe stop. 

a. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel 
corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, 
rubber sleeve. 

b. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, 
stainless-steel bands and tightening devices, and ASTM C 564, rubber sleeve. 

B. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 

1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought-
copper, solder-joint fittings. 

C. Solid-Wall PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent. 

1. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, 
and vent patterns. 

2. Solvent Cement and Adhesive Primer: 

a. Use PVC solvent cement that has a VOC content of 510 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

b. Use adhesive primer that has a VOC content of 550 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Special pipe fittings with pressure ratings at least equal to piping pressure ratings may be used 
in applications below, unless otherwise indicated. 

B. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated. 

C. Aboveground, soil, waste, and vent piping NPS 4 (DN 100)

1. Hubless cast-iron soil pipe and fittings and sovent stack fittings; standard, heavy-duty 
shielded, stainless-steel couplings; and hubless-coupling joints. 

 and smaller shall be any of the 
following: 

2. Copper DWV tube, copper drainage fittings, and soldered joints. 
3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
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D. Soil, waste and vent piping located in plenums to be NPS 4 (DN 100)

1. Hubless cast-iron soil pipe and fittings and sovent stack fittings; standard, heavy-duty 
shielded, stainless-steel couplings; and hubless-coupling joints. 

 and smaller shall be any 
of the following: 

2. Copper DWV tube, copper drainage fittings, and soldered joints. 

E. Underground, soil, waste, and vent piping NPS 6
1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

 and smaller shall be: 

3.2 PIPING INSTALLATION 

A. Sanitary sewer piping outside the building is specified in Division 22 Section "Facility Sanitary 
Sewers." 

B. Basic piping installation requirements are specified in Division 22 Section "Common Work 
Results for Plumbing." 

C. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers. 

D. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe 
penetration through foundation wall.  Select number of interlocking rubber links required to 
make installation watertight.  Sleeves and mechanical sleeve seals are specified in Division 22 
Section "Common Work Results for Plumbing." 

E. Install wall penetration system at each service pipe penetration through foundation wall.  Make 
installation watertight.  Wall penetration systems are specified in Division 22 Section "Common 
Work Results for Plumbing." 

F. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

G. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used 
on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 
double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side 
with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 
change direction of flow more than 90 degrees.  Use proper size of standard increasers and 
reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction 
of flow is prohibited. 

H. Lay buried building drainage piping beginning at low point of each system.  Install true to 
grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 
upstream.  Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 
each joint as completed. 

I. Install soil and waste drainage and vent piping at the following minimum slopes, unless 
otherwise indicated: 
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1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 
(DN 80) and smaller; 1 percent downward in direction of flow for piping NPS 4 
(DN 100)

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 
 and larger. 

3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

J. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab 
is without membrane waterproofing. 

K. Install ABS soil and waste drainage and vent piping according to ASTM D 2661. 

L. Install PVC soil and waste drainage and vent piping according to ASTM D 2665. 

M. Install underground PVC soil and waste drainage piping according to ASTM D 2321. 

N. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

3.3 JOINT CONSTRUCTION 

A. Basic piping joint construction requirements are specified in Division 22 Section "Common 
Work Results for Plumbing." 

B. Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Gasketed Joints:  Make with rubber gasket matching class of pipe and fittings. 
2. Hubless Joints:  Make with rubber gasket and sleeve or clamp. 

C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless otherwise indicated. 

D. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665. 

3.4 VALVE INSTALLATION 

A. General-duty valves are specified in Division 22 Section "General-Duty Valves for Plumbing 
Piping." 

B. Shutoff Valves:  Install shutoff valve on each sewage pump discharge. 

1. Use gate or full-port ball valve for piping NPS 2 (DN 50)
2. Use gate valve for piping 

 and smaller. 
NPS 2-1/2 (DN 65)

C. Check Valves:  Install swing check valve, downstream from shutoff valve, on each sewage 
pump discharge. 

 and larger. 

D. Backwater Valves:  Install backwater valves in piping subject to sewage backflow. 
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3.5 HANGER AND SUPPORT INSTALLATION 

A. Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls 
for Plumbing Piping and Equipment." 

B. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for 
Plumbing Piping and Equipment." Install the following: 

1. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs:  According to the following: 

a. 100 Feet (30 m)
b. Longer Than 

 and Less:  MSS Type 1, adjustable, steel clevis hangers. 
100 Feet (30 m)

c. Longer Than 
:  MSS Type 43, adjustable roller hangers. 

100 Feet (30 m)

3. Multiple, Straight, Horizontal Piping Runs 

, if Indicated:  MSS Type 49, spring cushion rolls. 

100 Feet (30 m)

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

 or Longer:  MSS Type 44, 
pipe rolls.  Support pipe rolls on trapeze. 

C. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping 
and Equipment." 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm)

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

 minimum 
rods. 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  60 inches (1500 mm) with 3/8-inch (10-mm)

2. 

 
rod. 
NPS 3 (DN 80):  60 inches (1500 mm) with 1/2-inch (13-mm)

3. 
 rod. 

NPS 4 and NPS 5 (DN 100 and DN 125):  60 inches (1500 mm) with 5/8-inch (16-mm)

4. 

 
rod. 
NPS 6 (DN 150):  60 inches (1500 mm) with 3/4-inch (19-mm)

5. Spacing for 
 rod. 

10-foot (3-m) lengths may be increased to 10 feet (3 m).  Spacing for fittings 
is limited to 60 inches (1500 mm)

G. Install supports for vertical cast-iron soil piping every 

. 

15 feet (4.5 m)

H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

. 

1. NPS 1-1/4 (DN 32):  72 inches (1800 mm) with 3/8-inch (10-mm)
2. 

 rod. 
NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  96 inches (2400 mm) with 3/8-inch (10-mm)

3. 

 
rod. 
NPS 2-1/2 (DN 65):  108 inches (2700 mm) with 1/2-inch (13-mm)

4. 
 rod. 

NPS 3 to NPS 5 (DN 80 to DN 125):  10 feet (3 m) with 1/2-inch (13-mm)
5. 

 rod. 
NPS 6 (DN 150):  10 feet (3 m) with 5/8-inch (16-mm) rod. 
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I. Install supports for vertical copper tubing every 10 feet (3 m)

J. Install hangers for PVC piping with the following maximum horizontal spacing and minimum 
rod diameters: 

. 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  48 inches (1200 mm) with 3/8-inch (10-mm)

2. 

 
rod. 
NPS 3 (DN 80):  48 inches (1200 mm) with 1/2-inch (13-mm)

3. 
 rod. 

NPS 4 and NPS 5 (DN 100 and DN 125):  48 inches (1200 mm) with 5/8-inch (16-mm)

4. 

 
rod. 
NPS 6 (DN 150):  48 inches (1200 mm) with 3/4-inch (19-mm)

K. Install supports for vertical PVC piping every 

 rod. 

48 inches (1200 mm)

L. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

. 

3.6 CONNECTIONS 

A. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 
dissimilar piping materials. 

B. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code.   

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code.   

4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, 
and union for each connection.  Use flanges instead of unions for connections NPS 2-1/2 
(DN 65)

3.7 FIELD QUALITY CONTROL 

 and larger. 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 
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D. Test sanitary drainage and vent piping according to procedures of authorities having 
jurisdiction. 

1. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

2. Prepare reports for tests and required corrective action. 

3.8 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.9 PROTECTION 

A. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-
based latex paint. 

 

END OF SECTION 221316 
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SECTION 22 13 19 

PART 1 - GENERAL 

SANITARY WASTE PIPING SPECIALTIES 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 
1. Cleanouts. 
2. Floor drains. 
3. Through-penetration firestop assemblies. 
4. Miscellaneous sanitary drainage piping specialties. 

1.3 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 
piping specialty components. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Exposed Metal Cleanouts: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 



Belmar Pavilions 22 13 19 - 2 Sanitary Waste Piping 
  Specialties   

f. Zurn Plumbing Products Group; Specification Drainage Operation. 
g. Or approved equal. 

2. Standard:  ASME A112.36.2M for cast iron for cleanout test tee. 
3. Size:  Same as connected drainage piping 
4. Body Material:  Hub-and-spigot, cast-iron soil pipe T-branch Hubless, cast-iron soil pipe 

test tee as required to match connected piping. 
5. Closure:  Countersunk, brass plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
7. Closure:  Stainless-steel plug with seal. 

B. Metal Floor Cleanouts: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Josam Company; Josam Div. 
b. Mifab Inc. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
h. Or approved equal. 

2. Standard:  ASME A112.36.2M for adjustable housing cast-iron soil pipe with cast-iron 
ferrule cleanout. 

3. Size:  Same as connected branch. 
4. Type:  Adjustable housing Cast-iron soil pipe with cast-iron ferrule Heavy-duty, 

adjustable housing Threaded, adjustable housing. 
5. Body or Ferrule:  Cast iron. 
6. Frame and Cover Material and Finish:  Nickel-bronze. 
7. Frame and Cover Shape:  Round. 
8. Top Loading Classification:  Heavy Duty. 
9. Standard:  ASME A112.3.1. 
10. Size:  Same as connected branch. 

C. Cast-Iron Wall Cleanouts: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 
g. Or approved equal. 

2. Standard:  ASME A112.36.2M.  Include wall access. 
3. Size:  Same as connected drainage piping. 
4. Body:  Hubless, cast-iron soil pipe test tee as required to match connected piping. 
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5. Closure:  Countersunk, brass plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
7. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with screw. 

2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Light Commercial Operation. 
g. Or approved equal. 

2. Standard:  ASME A112.6.3. 
3. Pattern:  Floor drain. 
4. Body Material:  Gray iron. 
5. Seepage Flange:  Required for upper floors. 
6. Anchor Flange:  Required for upper floors. 
7. Clamping Device:  Required for upper floors. 
8. Outlet:  Bottom. 
9. Coating on Interior and Exposed Exterior Surfaces:  Not required. 
10. Sediment Bucket: . 
11. Top or Strainer Material:  Nickel bronze. 
12. Top of Body and Strainer Finish:  Nickel bronze. 
13. Top Shape:  Round. 
14. Top Loading Classification:  Heavy Duty. 
15. Trap Material:  Cast iron. 
16. Trap Pattern:  Deep-seal P-trap. 
17. Trap Features:  Trap-seal primer valve drain connection. 

2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Open Drains: 
1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, 

cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where 
required, increaser fitting joined with ASTM C 564, rubber gaskets. 

2. Size:  Same as connected waste piping with increaser fitting of size indicated. 

B. Deep-Seal Traps: 
1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping 

and cleanout trap-seal primer valve connection. 
2. Size:  Same as connected waste piping. 

a. NPS 2:  4-inch- minimum water seal. 
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b. NPS 2-1/2 and Larger:  5-inch-

C. Floor-Drain, Trap-Seal Primer Fittings: 

 minimum water seal. 

1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal 
primer valve connection. 

2. Size:  Same as floor drain outlet with NPS 1/2

D. Air-Gap Fittings: 

 side inlet. 

1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 
installed inlet and outlet piping. 

2. Body:  Bronze or cast iron. 
3. Inlet:  Opening in top of body. 
4. Outlet:  Larger than inlet. 
5. Size:  Same as connected waste piping and with inlet large enough for associated indirect 

waste piping. 

E. Sleeve Flashing Device: 
1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for 

pipe floor penetrations of floor membrane.  Include galvanized-steel pipe extension in top 
of fitting that will extend 2 inches

2. Size:  As required for close fit to the riser or stack piping. 

 above finished floor and galvanized-steel pipe 
extension in bottom of fitting that will extend through floor slab. 

F. Stack Flashing Fittings: 
1. Description:  Counter-flashing-type, cast-iron fitting, with bottom recess for terminating 

roof membrane, and with threaded or hub top for extending vent pipe. 
2. Size:  Same as connected stack vent or vent stack. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated: 
1. Size same as drainage piping up to NPS 4.  Use NPS 4

2. Locate at each change in direction of piping greater than 45 degrees. 

 for larger drainage piping unless 
larger cleanout is indicated. 

3. Locate at minimum intervals of 75 feet for piping NPS 4 and smaller and 100 feet

4. Locate at base of each vertical soil and waste stack. 

 for 
larger piping. 

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 
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D. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with 
finished floor, unless otherwise indicated. 
1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  

Set with grates depressed according to the following drainage area radii: 
a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-inch

b. Radius, 

 
total depression. 

30 to 60 Inches
c. Radius, 

:  Equivalent to 1 percent slope. 
60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-

inch
3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 

adjoining flooring.  Maintain integrity of waterproof membranes where penetrated. 

 total depression. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 

E. Install trench drains at low points of surface areas to be drained.  Set grates of drains flush with 
finished surface, unless otherwise indicated. 

F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 

G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 

H. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

I. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer 
connection. 
1. Exception:  Fitting may be omitted if trap has trap-seal primer connection. 
2. Size:  Same as floor drain inlet. 

J. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 
discharge into sanitary drainage system. 

K. Install sleeve flashing device with each riser and stack passing through floors with waterproof 
membrane. 

L. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy 
access and maintenance. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 
required.   
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B. Secure flashing into sleeve and specialty clamping ring or device. 

C. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 
into cast-iron sleeve having calking recess. 

D. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 
1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 

until no leaks exist. 
2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

3.5 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

 

END OF SECTION 22 13 19 
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SECTION 221413 

PART 1 - GENERAL 

FACILITY STORM DRAINAGE PIPING 

1.1 SUMMARY 

A. This Section includes the following storm drainage piping inside the building. 

1. Pipe, tube, and fittings. 
2. Special pipe fittings. 

1.2 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure, unless otherwise indicated: 

1. Storm Drainage Piping:  10-foot head of water (30 kPa)

1.3 SUBMITTALS 

. 

A. LEED Submittal: 

1. Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, including 
printed statement of VOC content. 

B. Field quality-control inspection and test reports. 

1.4 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic 
piping components.  Include marking with "NSF-drain" for plastic drain piping. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Hubless Cast-Iron Pipe and Fittings:  ASTM A 888 or CISPI 301. 

1. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-
resistant fasteners, and rubber sleeve with integral, center pipe stop. 
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a. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel 
corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, 
rubber sleeve. 

b. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, 
stainless-steel bands and tightening devices, and ASTM C 564, rubber sleeve. 

B. Solid-Wall PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent. 

1. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent 
patterns. 

2. Solvent Cement and Adhesive Primer: 

a. Use PVC solvent cement that has a VOC content of 510 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

b. Use adhesive primer that has a VOC content of 550 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Special pipe fittings with pressure ratings at least equal to piping pressure ratings may be used 
in applications below, unless otherwise indicated. 

B. Aboveground storm drainage piping NPS 6 (DN 150)
1. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; 

and coupled joints. 

 and smaller shall be any of the following: 

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

C. Above storm drainage piping located in plenums NPS 6 (DN 150)

1. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; 
and coupled joints. 

 and smaller shall be any of 
the following: 

D. Underground storm drainage piping NPS 8
1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

 and smaller shall be any of the following: 

3.2 PIPING INSTALLATION 

A. Storm sewer and drainage piping outside the building are specified in Division 33 Section 
"Storm Utility Drainage Piping." 

B. Basic piping installation requirements are specified in Division 22 Section "Common Work 
Results for Plumbing." 

C. Install cleanouts at grade and extend to where building storm drains connect to building storm 
sewers.  Cleanouts are specified in Division 22 Section "Storm Drainage Piping Specialties." 
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D. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe 
penetration through foundation wall.  Select number of interlocking rubber links required to 
make installation watertight.  Sleeves and mechanical sleeve seals are specified in Division 22 
Section "Common Work Results for Plumbing." 

E. Install wall-penetration-fitting system at each service pipe penetration through foundation wall.  
Make installation watertight. 

F. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

G. Make changes in direction for storm piping using appropriate branches, bends, and long-sweep 
bends.  Do not change direction of flow more than 90 degrees.  Use proper size of standard 
increasers and reducers if pipes of different sizes are connected.  Reducing size of drainage 
piping in direction of flow is prohibited. 

H. Lay buried building drain piping beginning at low point of each system.  Install true to grades 
and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 
upstream.  Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 
each joint as completed. 

I. Install storm drainage piping at the following minimum slopes, unless otherwise indicated: 

1. Building Storm Drain:  1 percent downward in direction of flow for piping NPS 3 
(DN 80) and smaller; 1 percent downward in direction of flow for piping NPS 4 
(DN 100)

2. Horizontal Storm-Drainage Piping:  2 percent downward in direction of flow. 
 and larger. 

J. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab 
is without membrane waterproofing. 

K. Install PVC storm drainage piping according to ASTM D 2665. 

L. Install underground PVC storm drainage piping according to ASTM D 2321. 

M. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

3.3 JOINT CONSTRUCTION 

A. Basic piping joint construction requirements are specified in Division 22 Section "Common 
Work Results for Plumbing." 

B. Hubless Cast-Iron Soil Piping Coupled Joints:  Join according to CISPI 310 and CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints. 

C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless otherwise indicated. 

D. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665. 
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3.4 VALVE INSTALLATION 

A. Backwater Valves:  Install backwater valves in piping subject to backflow. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls 
for Plumbing Piping and Equipment." 

B. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for 
Plumbing Piping and Equipment." Install the following: 

1. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs:  According to the following: 

a. 100 Feet (30 m)
b. Longer Than 

 and Less:  MSS Type 1, adjustable, steel clevis hangers. 
100 Feet (30 m)

c. Longer Than 
:  MSS Type 43, adjustable roller hangers. 

100 Feet (30 m)

3. Multiple, Straight, Horizontal Piping Runs 

, if Indicated:  MSS Type 49, spring cushion rolls. 

100 Feet (30 m)

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

 or Longer:  MSS Type 44, 
pipe rolls.  Support pipe rolls on trapeze. 

C. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping 
and Equipment." 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm)

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

 minimum 
rods. 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  60 inches (1500 mm) with 3/8-inch (10-mm)

2. 

 
rod. 
NPS 3 (DN 80):  60 inches (1500 mm) with 1/2-inch (13-mm)

3. 
 rod. 

NPS 4 and NPS 5 (DN 100 and DN 125):  60 inches (1500 mm) with 5/8-inch (16-mm)

4. 

 
rod. 
NPS 6 (DN 150):  60 inches (1500 mm) with 3/4-inch (19-mm)

5. Spacing for 
 rod. 

10-foot (3-m) lengths may be increased to 10 feet (3 m).  Spacing for fittings 
is limited to 60 inches (1500 mm)

G. Install supports for vertical cast-iron soil piping every 

. 

15 feet (4.5 m)

H. Install hangers for PVC piping with the following maximum horizontal spacing and minimum 
rod diameters: 

. 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  48 inches (1200 mm) with 3/8-inch (10-mm)

2. 

 
rod. 
NPS 3 (DN 80):  48 inches (1200 mm) with 1/2-inch (13-mm) rod. 
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3. NPS 4 and NPS 5 (DN 100 and DN 125):  48 inches (1200 mm) with 5/8-inch (16-mm)

4. 

 
rod. 
NPS 6 (DN 150):  48 inches (1200 mm) with 3/4-inch (19-mm)

I. Install supports for vertical PVC piping every 

 rod. 

48 inches (1200 mm)

J. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

. 

3.6 CONNECTIONS 

A. Connect interior storm drainage piping to exterior storm drainage piping.  Use transition fitting 
to join dissimilar piping materials. 

B. Connect storm drainage piping to roof drains and storm drainage specialties. 

3.7 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test storm drainage piping according to procedures of authorities having jurisdiction. 

3.8 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

 

END OF SECTION 221413 
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SECTION 22 14 23 

PART 1 - GENERAL 

STORM DRAINAGE PIPING SPECIALTIES 

1.1 RELATED DOCUMENTS 

A. Drawings  

1.2 SUMMARY 

A. Section Includes: 
1. Roof drains. 
2. Miscellaneous storm drainage piping specialties. 
3. Cleanouts. 
4. Through-penetration firestop assemblies. 
5. Flashing materials. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

PART 2 - PRODUCTS 

2.1 METAL ROOF DRAINS 

A. Cast-Iron, Large-Sump, General-Purpose Roof Drains: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Josam Company. 
b. Marathon Roofing Products. 
c. MIFAB, Inc. 
d. Smith, Jay R. Mfg. Co. 
e. Tyler Pipe. 
f. Watts Water Technologies, Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation. 
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h. Or approved equal. 
2. Standard:  ASME A112.6.4, for general-purpose roof drains. 
3. Body Material:  Cast iron. 
4. Dimension of Body:  Nominal 16 inch diameter. 
5. Combination Flashing Ring and Gravel Stop:  Required. 
6. Outlet:  Bottom. 
7. Extension Collars:  Required. 
8. Underdeck Clamp:  Required. 
9. Expansion Joint:  Required. 
10. Sump Receiver Plate:  Required. 
11. Dome Material:  Cast iron. 
12. Perforated Gravel Guard:  Not required. 
13. Vandal-Proof Dome:  Not required. 
14. Water Dam:  2 inches

2.2 CLEANOUTS 

 high. Overflow drain only. 

A. Floor Cleanouts: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Josam Company. 
b. Oatey. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co. 
e. Tyler Pipe. 
f. Watts Water Technologies, Inc. 
g. Zurn Plumbing Products Group; Light Commercial Products Operation. 
h. Zurn Plumbing Products Group; Specification Drainage Operation. 
i. Or approved equal. 

2. Standard:  ASME A112.36.2M, for adjustable housing cast-iron soil pipe with cast-iron 
ferrule cleanouts. 

3. Size:  Same as connected branch. 
4. Type:  Adjustable housing, cast-iron soil pipe with cast-iron ferrule. 
5. Body or Ferrule Material:  Cast iron. 
6. Clamping Device:  Required. 
7. Outlet Connection:  Inside calk. 
8. Closure:  Brass plug with straight threads and gasket. 
9. Adjustable Housing Material:  Cast iron with threads. 
10. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy. 
11. Frame and Cover Shape:  Round. 
12. Top-Loading Classification:  Heavy Duty. 
13. Riser:  ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout. 

B. Test Tees: 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Tyler Pipe. 
e. Watts Water Technologies, Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 
g. Or approved equal. 

2. Standard:  ASME A112.36.2M and ASTM A 74, ASTM A 888, or CISPI 301, for 
cleanout test tees. 

3. Size:  Same as connected drainage piping. 
4. Body Material:  Hub-and-spigot, cast-iron soil-pipe T-branch or hubless, cast-iron soil-

pipe test tee as required to match connected piping. 
5. Closure Plug:  Countersunk. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 

C. Wall Cleanouts: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Tyler Pipe. 
e. Watts Water Technologies, Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 
g. Or approved equal. 

2. Standard:  ASME A112.36.2M, for cleanouts.  Include wall access. 
3. Size:  Same as connected drainage piping. 
4. Body Material:  Hubless, cast-iron soil-pipe test tee as required to match connected 

piping. 
5. Closure: Drilled-and-threaded brass plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
7. Wall Access:  Round, cover plate with screw. 
8. Wall Access:  Round, wall-installation frame and cover. 

2.3 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. ProSet Systems Inc. 
b. 3 M 
c. Hilti, Corp. 
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d. Or approved equal. 
2. Standard:  ASTM E 814, for through-penetration firestop assemblies. 
3. Certification and Listing:  Intertek Testing Service NA for through-penetration firestop 

assemblies. 
4. Size:  Same as connected pipe. 
5. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing 

flange on one end for installation in cast-in-place concrete slabs. 
6. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene 

O-ring at base and gray-iron plug in thermal-release harness.  Include PVC protective cap 
for plug. 

7. Special Coating:  Corrosion resistant on interior of fittings. 

2.4 FLASHING MATERIALS 

A. Copper Sheet:  ASTM B 152/B 152M, 12 oz./sq. ft.

B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 

. 

0.04-
inch minimum thickness unless otherwise indicated.  Include G90

C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 

 hot-dip galvanized, mill-
phosphatized finish for painting if indicated. 

40-mil

D. Fasteners:  Metal compatible with material and substrate being fastened. 

 minimum 
thickness. 

E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units 
required for installation; matching or compatible with material being installed. 

F. Solder:  ASTM B 32, lead-free alloy. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install roof drains at low points of roof areas according to roof membrane manufacturer's 
written installation instructions.  Roofing materials are specified in Division 07 Sections. 
1. Install flashing collar or flange of roof drain to prevent leakage between drain and 

adjoining roofing.  Maintain integrity of waterproof membranes where penetrated. 
2. Install expansion joints, if indicated, in roof drain outlets. 
3. Position roof drains for easy access and maintenance. 

B. Install cleanouts in aboveground piping and building drain piping according to the following 
instructions unless otherwise indicated: 
1. Use cleanouts the same size as drainage piping up to NPS 4.  Use NPS 4

2. Locate cleanouts at each change in direction of piping greater than 45 degrees. 

 for larger 
drainage piping unless larger cleanout is indicated. 
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3. Locate cleanouts at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 
feet

4. Locate cleanouts at base of each vertical soil and waste stack. 
 for larger piping. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

E. Install test tees in vertical conductors and near floor. 

F. Install wall cleanouts in vertical conductors.  Install access door in wall if indicated. 

G. Install sleeve flashing device with each conductor passing through floors with waterproof 
membrane. 

3.2 CONNECTIONS 

A. Comply with requirements for piping specified in Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece of metal unless large pans, sumps, or other drainage shapes 
are required.  Join flashing according to the following if required: 
1. Lead Sheets:  Burn joints of 6.0-lb/sq. ft. lead sheets, 0.0938-inch thickness or thicker.  

Solder joints of 4.0-lb/sq. ft. lead sheets, 0.0625-inch
2. Copper Sheets:  Solder joints of copper sheets. 

 thickness or thinner. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 
and roofs with waterproof membrane. 
1. Pipe Flashing:  Sleeve type, matching the pipe size, with a minimum length of 10 inches 

and with skirt or flange extending at least 8 inches
2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 

 around pipe. 
8 inches

3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 
 around sleeve. 

8 inches

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

 
around specialty. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Fabricate and install flashing and pans, sumps, and other drainage shapes. 
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3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

 

END OF SECTION 22 14 23 
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SECTION 22 3400 

PART 1 - GENERAL 

FUEL-FIRED DOMESTIC WATER HEATERS 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1  Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes but not limited to the following fuel-fired water heaters: 

1. Commercial, power-burner, Condensing Type, storage, gas water heaters. 
2. Water heater accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type and size of water heater indicated.  Include rated capacities, 
operating characteristics, furnished specialties, and accessories. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and maintenance data. 

D. Warranty. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-
2004. 

C. ASME Compliance:  Where ASME-code construction is indicated, fabricate and label 
commercial water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code:  
Section VIII, Division 1. 

D. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 
through 9" for all components that will be in contact with potable water. 
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1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of fuel-fired water heaters that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including storage tank and supports. 
b. Faulty operation of controls. 
c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Period(s):  From date of Substantial Completion: 

a. Commerical: Gas Water Heaters:  Five years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

B. Commercial, Power-Burner, Condensing type, Storage, Gas Water Heaters:  Comply with 
ANSI Z21.10.3/CSA 4.3. 

1. Manufacturers: 
a. Bock Water Heaters, Inc. 
b. Bradford White Corporation. 
c. PVI Industries, LLC. 
d. Smith, A. O. Water Products Company. 

2. Storage-Tank Construction:  Non-ASME code steel with 150-psig (1035-kPa)

a. Tappings:  Factory fabricated of materials compatible with tank.  Attach tappings 
to tank before testing. 

 working-
pressure rating. 

1) NPS 2 (DN 50)
2) 

 and Smaller:  Threaded ends according to ASME B1.20.1. 
NPS 2-1/2 (DN 65) and Larger:  Flanged ends according to ASME B16.5 
for steel and stainless-steel flanges, and according to ASME B16.24 for 
copper and copper-alloy flanges. 
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b. Interior Finish:  Comply with NSF 61 barrier materials for potable-water tank 
linings, including extending finish into and through tank fittings and outlets. 

3. Factory-Installed, Storage-Tank Appurtenances: 

a. Anode Rod:  Replaceable magnesium. 
b. Dip Tube:  Provide unless cold-water inlet is near bottom of tank. 
c. Drain Valve:  Corrosion-resistant metal complying with ASSE 1005. 
d. Insulation:  Comply with ASHRAE/IESNA 90.1.  Surround entire storage tank 

except connections and controls. 
e. Jacket:  Steel with enameled finish. 
f. Combination Temperature and Pressure Relief Valves:  ANSI Z21.22/CSA 4.4.  

Include one or more relief valves with total relieving capacity at least as great as 
heat input, and include pressure setting less than water heater working-pressure 
rating.  Select one relief valve with sensing element that extends into storage tank. 

4. Burner:  Comply with UL 795 for power-burner water heaters and for natural-gas fuel. 

a. Automatic Ignition:  ANSI Z21.10.3, electric, automatic, gas-ignition system. 

5. Temperature Control:  Adjustable thermostat. 
6. Safety Controls:  Automatic, high-temperature-limit and low-water cutoff devices or 

systems. 
7. Special Requirements:  NSF 61 construction. 

C. Capacity and Characteristics (5th

1. Capacity:  100 Gal. each. 

 Avenue): 

2. Recovery:  288 GPH (L/s) at 100 deg F (56 deg C)
3. Temperature Setting:  

 temperature rise. 
140 deg F (60 deg C)

4. Fuel Gas Input:  250,000 btu/hr 
. 

5. Gas Pressure Required at Burner:  4-1/2 inches
6. Electrical Characteristics: 

 water column minimum. 

a. Volts:  120. 
b. Phase:  Single. 
c. Hertz:  60. 

Direct-Vent piping: CPVC, Minimum Vent and Combustion Diameter:  As noted on 
drawings. 

D. Capacity and Characteristics (10th

1. Capacity:  48 Gal. each. 

 Avenue): 

2. Recovery:  58 GPH (L/s) at 100 deg F (56 deg C)
3. Temperature Setting:  

 temperature rise. 
140 deg F (60 deg C)

4. Fuel Gas Input:  60,000 btu/hr 
. 

5. Gas Pressure Required at Burner:  4-1/2 inches
6. Electrical Characteristics: 

 water column minimum. 

a. Volts:  120. 
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b. Phase:  Single. 
c. Hertz:  60. 

Direct-Vent piping: CPVC, Minimum Vent and Combustion Diameter:  As noted on 
drawings. 

2.2 WATER HEATER ACCESSORIES 

A. Gas Shutoff Valves:  ANSI Z21.15/CGA 9.1, manually operated.  Furnish for installation in 
piping. 

B. Gas Pressure Regulators:  ANSI Z21.18, appliance type.  Include pressure rating, capacity, and 
pressure differential required between gas supply and water heater. 

C. Gas Automatic Valves:  ANSI Z21.21, appliance, electrically operated, on-off automatic valve. 

PART 3 - EXECUTION 

3.1 WATER HEATER INSTALLATION 

A. Install commercial water heaters on concrete bases. 

1. Concrete base construction requirements are specified in Division 22 Section "Common 
Work Results for Plumbing." 

B. Install water heaters level and plumb, according to layout drawings, original design, and 
referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so 
controls and devices needing service are accessible. 

C. Install gas water heaters according to NFPA 54 and the International Fuel Gas Code. 

1. Install gas shutoff valves on gas supplies to gas water heaters without shutoff valves. 
2. Install gas pressure regulators on gas supplies to gas water heaters without gas pressure 

regulators if gas pressure regulators are required to reduce gas pressure at burner. 
3. Install automatic gas valves on gas supplies to gas water heaters, if required for operation 

of safety control. 

D. Install combination temperature and pressure relief valves in top portion of storage tanks.  Use 
relief valves with sensing elements that extend into tanks.  Extend commercial, water-heater, 
relief-valve outlet, with drain piping same as domestic water piping in continuous downward 
pitch, and discharge by positive air gap onto closest floor drain. 

E. Install water heater drain piping as indirect waste to spill by positive air gap into open drains or 
over floor drains.  Install hose-end drain valves at low points in water piping for water heaters 
that do not have tank drains.  Refer to Division 22 Section "Domestic Water Piping Specialties" 
for hose-end drain valves. 

F. Install thermometer on outlet piping of water heaters.  Refer to Division 22 Section "Meters and 
Gages for Plumbing Piping" for thermometers. 
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G. Fill water heaters with water. 

3.2 CONNECTIONS 

A. Install piping adjacent to water heaters to allow service and maintenance.  Arrange piping for 
easy removal of water heaters. 

3.3 FIELD QUALITY CONTROL 

A. Engage a factory-authorized service representative to inspect installation, including 
connections. 

B. Perform the following field tests and inspections: 

1. Leak Test:  After installation, test for leaks.  Repair leaks and retest until no leaks exist. 
2. Operational Test:  After electrical circuitry has been energized, confirm proper operation. 
3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

C. Remove and replace water heaters that do not pass tests and inspections and retest as specified 
above. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain commercial water heaters.  Refer to Division 01 Section 
"Demonstration and Training." 

 

END OF SECTION 22 3400 
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SECTION 22 40 00 

PART 1 - GENERAL 

PLUMBING FIXTURES 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following conventional plumbing fixtures and related components: 

1. Faucets for lavatories showers and sinks. 
2. Flushometers. 
3. Toilet seats. 
4. Protective shielding guards. 
5. Fixture supports. 
6. Interceptors. 
7. Water closets. 
8. Urinals. 
9. Lavatories. 
10. Commercial sinks. 
11. Individual showers. 
12. Kitchen sinks. 
13. Service sinks. 
14. Service basins. 

B. Related Sections include the following: 

1. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers, floor 
drains, and specialty fixtures not included in this Section. 

2. Division 22 Section "Water Coolers." 

1.3 DEFINITIONS 

A. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with 
disabilities. 

B. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings 
specified in this Section include supplies and stops, faucets and spouts, shower heads and tub 
spouts, drains and tailpieces, and traps and waste pipes.  Piping and general-duty valves are 
included where indicated. 
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1.4 SUBMITTALS 

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, 
fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials 
and finishes, dimensions, construction details, and flow-control rates. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, 
and maintenance manuals. 

D. Warranty:  Special warranty specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category 
through one source from a single manufacturer. 

1. Exception:  If fixtures, faucets, or other components are not available from a single 
manufacturer, obtain similar products from other manufacturers specified for that 
category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities" for plumbing fixtures for people with disabilities. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy 
Act," about water flow and consumption rates for plumbing fixtures. 

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," 
for fixture materials that will be in contact with potable water. 

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are 
compatible. 

G. Comply with the following applicable standards and other requirements specified for plumbing 
fixtures: 

1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M. 
2. Stainless-Steel Commercial, Sinks:  NSF 2 construction. 
3. Vitreous-China Fixtures:  ASME A112.19.2M. 
4. Water-Closet, Flushometer Tank Trim:  ASSE 1037. 

H. Comply with the following applicable standards and other requirements specified for lavatory 
and sink faucets: 

1. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M. 
2. Hose-Connection Vacuum Breakers:  ASSE 1011. 
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I. Comply with the following applicable standards and other requirements specified for shower 
faucets: 

1. Backflow Protection Devices for Hand-Held Showers:  ASME A112.18.3M. 
2. Combination, Pressure-Equalizing and Thermostatic-Control Antiscald Faucets:  

ASSE 1016. 
3. Hand-Held Showers:  ASSE 1014. 
4. High-Temperature-Limit Controls for Thermal-Shock-Preventing Devices:  

ASTM F 445. 
5. Manual-Control Antiscald Faucets:  ASTM F 444. 

J. Comply with the following applicable standards and other requirements specified for 
miscellaneous fittings: 

1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Manual-Operation Flushometers:  ASSE 1037. 
3. Sensor-Operation Flushometers:  ASSE 1037 and UL 1951. 

K. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Off-Floor Fixture Supports:  ASME A112.6.1M. 
2. Plastic Toilet Seats:  ANSI Z124.5. 
3. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type and size 
installed. 

2. Faucet Cartridges and O-Rings:  Equal to 5 percent of amount of each type and size 
installed. 

3. Flushometer Valve, Repair Kits:  Equal to 10 percent of amount of each type installed, 
but no fewer than 12 of each type. 

4. Toilet Seats:  Equal to 5 percent of amount of each type installed. 

PART 2 - PRODUCTS 

2.1 LAVATORY FAUCETS 

A. Lavatory Faucets: 
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Standard Companies, Inc. 
b. Bradley Corporation. 
c. Chicago Faucets. 
d. Delta Faucet Company. 
e. Hydrotek 
f. Elkay Manufacturing Co. 
g. Just Manufacturing Company. 
h. Kohler Co. 
i. Moen, Inc. 
j. Or approved equal. 

2. Description:  Deck mounted battery operated sensor faucet; coordinate faucet inlets with 
supplies and fixture holes; coordinate outlet with spout and fixture receptor. 

a. Body Material:  Commercial, solid brass. 
b. Finish:  Polished chrome plate. 
c. Maximum Flow Rate:  0.5 gpm
d. Drain:  Grid. 

. 

2.2 SHOWER FAUCETS 

A. Shower Faucets,: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Clarion 
b. Delta Faucet Company. 
c. Eljer. 
d. Kohler Co. 
e. Leonard Valve Company. 
f. Powers; a Watts Industries Co. 
g. Speakman Company. 
h. Symmons Industries, Inc. 
i. T & S Brass and Bronze Works, Inc. 
j. Or approved equal. 

2. Description:  Single-handle pressure-balance valve.  Include hot- and cold-water 
indicators; check stops; and shower head, arm, and flange.  Coordinate faucet inlets with 
supplies and outlet with diverter valve. 

a. Body Material:  Solid brass. 
b. Finish:  Polished chrome plate. 
c. Antiscald Device:  Integral with mixing valve. 
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d. Check Stops:  Check-valve type, integral with or attached to body; on hot- and 
cold-water supply connections. 

e. Supply Connections:  NPS 1/2
f. Shower Head Type:  Without ball joint. 

, union Sweat. 

g. Shower Head Material:  Metallic with chrome-plated finish. 
h. Integral Volume Control:  Required. 

2.3 SINK FAUCETS 

A. Sink Faucets,: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Chicago Faucets. 
b. Delta Faucet Company. 
c. Eljer. 
d. Elkay Manufacturing Co. 
e. Speakman Company. 
f. T & S Brass and Bronze Works, Inc. 
g. Or approved equal. 

2.4 FLUSHOMETERS 

A. Flushometers: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Sloan Valve Company. 
b. Zurn Plumbing Products Group; Commercial Brass Operation. 
c. Hydrotek 
d. Or approved equal. 

2. Description:  Flushometer for urinal water-closet-type fixture.  Include brass body with 
corrosion-resistant internal components, non-hold-open feature, control stop with check 
valve, vacuum breaker, copper or brass tubing, and polished chrome-plated finish on 
exposed parts. 

a. Internal Design:  Piston flushing mechanism. 
b. Style:  Exposed. 
c. Trip Mechanism:  Battery operated, sensor actuator 
d. Mechanical Override. 
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2.5 TOILET SEATS 

A. Toilet Seats: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Standard Companies, Inc. 
b. Bemis Manufacturing Company. 
c. Centoco Manufacturing Corp. 
d. Church Seats. 
e. Olsonite Corp. 
f. Or approved equal. 

2. Description:  Toilet seat for water-closet-type fixture. 

a. Material:  Molded, solid plastic with antimicrobial agent. 
b. Configuration:  Open front without cover. 
c. Size:  Elongated. 
d. Class:  Standard commercial. 
e. Color:  White. 

2.6 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers,: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. McGuire Manufacturing Co., Inc. 
b. TRUEBRO, Inc. 
c. Or approved equal. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping.  Comply with Americans with Disabilities Act 
(ADA) requirements. 

2.7 FIXTURE SUPPORTS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Josam Company. 
2. MIFAB Manufacturing Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
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6. Zurn Plumbing Products Group; Specification Drainage Operation. 
7. Or approved equal. 

B. Urinal Supports,: 

1. Description:  Type  II, urinal carrier with hanger and bearing plates for wall-mounting, 
urinal-type fixture.  Include steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 

2.8 INTERCEPTORS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Josam Company. 
2. MIFAB Manufacturing Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 
7. Or approved equal. 

2.9 WATER CLOSETS 

A. Water Closets,: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Crane Plumbing, L.L.C./Fiat Products. 
b. American Standard Companies, Inc. 
c. Eljer. 
d. Kohler Co. 
e. Or approved equal. 

2. Description Wall-mounting, back-outlet, vitreous-china fixture designed for flushometer 
valve operation. 

a. Style:  Flushometer valve, Piston flushing mechanism 

1) Bowl Type:  Elongated with siphon-jet design. 
2) Design Consumption:  1.6 gal./flush
3) Color:  White. 

. 

b. Battery operated sensor valves:  

c. Toilet Seat:  
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d. Fixture Support:  Floor Mount. 

2.10 URINALS 

A. Urinals: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Standard Companies, Inc. 
b. Crane Plumbing, L.L.C./Fiat Products. 
c. Eljer. 
d. Kohler Co. 
e. Or approved equal. 

2. Description:  Wall-mounting, back-outlet, vitreous-china fixture designed for flushometer 
valve operation. 

a. Type:  Washout with extended shields. 
b. Strainer or Trapway:  Integral cast strainer with integral trap. 
c. Design Consumption:  1 gal./flush
d. Color:  White. 

. 

e. Supply Spud Size:  NPS 3/4
f. Outlet Size:  

. 
NPS 2

g. Flushometer:  
. 

h. Fixture Support:  Urinal chair carrier. 

2.11 LAVATORIES 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. American Standard Companies, Inc. 
b. Eljer. 
c. Kohler Co. 
d. Crane Plumbing, L.L.C./Fiat Products. 
e. Eljer. 
f. Or approved equal. 

2. Description:  Counter-mounting, vitreous-china fixture. 
a. Faucet Hole Punching:  Three holes, 2-inch
b. Faucet Hole Location:  Top. 

 centers. 

c. Color:  White. 
d. Faucet:  Lavatory for separate drain. 
e. Supplies:  NPS 3/8
f. Drain:  Grid. 

 chrome-plated copper with stops. 
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g. Drain Piping:  NPS 1-1/4

h. Drain Piping:  Schedule 40, 

 chrome-plated, cast-brass P-trap;, thick tubular brass 
waste to wall; and wall escutcheon. 

NPS 1-1/4 P-trap; NPS 1-1/4

i. Retain first subparagraph below with either of last two subparagraphs above. 

, tubular waste to wall; 
and wall escutcheon. 

j. Fixture Support:  Lavatory. 

2.12 COMMERCIAL SINKS 

A. Commercial Sinks,: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Elkay Manufacturing Co. 
b. Just Manufacturing Company. 
c. Advance Tabco 
d. Or approved equal. 

2. Description: Counter-mounting, stainless-steel commercial sink.  

a. Overall Dimensions:  As shown on drawings. 
b. Metal Thickness:  18 gauge. 

2.13 SERVICE BASINS 

A. Service Basins,: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Acorn Engineering Company. 
b. Crane Plumbing, L.L.C./Fiat Products. 
c. Florestone Products Co., Inc. 
d. Precast Terrazzo Enterprises, Inc. 
e. Stern-Williams Co., Inc. 
f. Mustee, E. L. & Sons, Inc. 
g. Or approved equal. 

2. Description:  Flush-to-wall, floor-mounting, cast-polymer fixture with rim guard. 

a. Shape:  Square. 
b. Rim Guard:  On all top surfaces. 
c. Drain:  Grid with NPS 3 outlet. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before plumbing fixture installation. 

3.2 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' 
written instructions. 

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 

1. Use carrier supports without waste fitting for fixtures with tubular waste piping. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports. 

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building 
substrate. 

E. Install wall-mounting fixtures with tubular waste piping attached to supports. 

F. Install counter-mounting fixtures in and attached to casework. 

G. Install fixtures level and plumb according to roughing-in drawings. 

H. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  
Install stops in locations where they can be easily reached for operation. 

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  
Valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping." 

I. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to 
sanitary drainage system. 

J. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage 
system. 

K. Install flushometer valves for accessible water closets and urinals with handle mounted on wide 
side of compartment.  Install other actuators in locations that are easy for people with 
disabilities to reach. 

L. Install toilet seats on water closets. 

M. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are 
not available with required rates and patterns.  Include adapters if required. 
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N. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop 
valves. 

O. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if 
faucets are not available with required rates and patterns.  Include adapters if required. 

P. Install shower flow-control fittings with specified maximum flow rates in shower arms. 

Q. Install traps on fixture outlets. 

1. Exception:  Omit trap on fixtures with integral traps. 

2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

R. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within 
cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  
Escutcheons are specified in Division 22 Section "Escutcheons for Plumbing Piping." 

S. Set shower receptors and service basins in leveling bed of cement grout.   

T. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 
mildew-resistant silicone sealant.   

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping.  Use size fittings required to match fixtures. 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for locations where 
installed. 

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 
components. 

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 
malfunctioning fixtures and components, then retest.  Repeat procedure until units operate 
properly. 

3.5 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, 
and controls. 
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B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream. 

C. Replace washers and seals of leaking and dripping faucets and stops. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods 
and materials.  Do the following: 

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect 
exposed finishes and repair damaged finishes. 

3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 
Owner. 

 

END OF SECTION 22 40 00 
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SECTION 224700 

PART 1 - GENERAL 

WATER COOLERS 

1.1 SUMMARY 

A. This Section includes the following: 
1. Type PB, pressure with bubbler, Style W, wall-mounting water coolers. 
2. Fixture supports. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public 
Law 101-336, "Americans with Disabilities Act"; for fixtures for people with disabilities. 

C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," 
for fixture materials that will be in contact with potable water. 

D. ARI Standard:  Comply with ARI's "Directory of Certified Drinking Water Coolers" for style 
classifications. 

E. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-
Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking Water 
Coolers" for type and style classifications. 

F. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of 
Refrigerants" for water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant unless 
otherwise indicated. 
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PART 2 - PRODUCTS 

2.1 PRESSURE WATER COOLERS 

A. Water Coolers: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one of the following: 

a. Elkay Manufacturing Co. 
b. Halsey Taylor. 
c. Haws Corporation. 
d. Oasis Corporation. 
e. Sunroc Corp. 

4. Description:  Accessible, ARI 1010, Type PB, pressure with bubbler, Style W, wall-
mounting water cooler for adult-mounting height. 

a. Cabinet:  Single, vinyl-covered steel with stainless-steel top. 
b. Bubbler:  One, with adjustable stream regulator, located on each cabinet deck. 
c. Control:  Push bar. 
d. Supply:  NPS 3/8 (DN 10)
e. Filter:  One or more water filters complying with NSF 42 and NSF 53 for cyst and 

lead reduction to below EPA standards; with capacity sized for unit peak flow rate. 

 with ball, gate, or globe valve. 

f. Drain(s):  Grid with NPS 1-1/4 (DN 32)

g. Cooling System:  Electric, with hermetically sealed compressor, cooling coil, air-
cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-
metal storage tank, and adjustable thermostat. 

 minimum horizontal waste and trap 
complying with ASME A112.18.1. 

1) Capacity:  8 gph (0.0084 L/s) of 50 deg F (10 deg C) cooled water from 80 
deg F (27 deg C) inlet water and 90 deg F (32 deg C)

2) Electrical Characteristics:  120-V ac; single phase; 60 Hz. 

 ambient air 
temperature. 

h. Support:  Type I, water cooler carrier.  Refer to "Fixture Supports" Article. 

2.2 FIXTURE SUPPORTS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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1. Josam Co. 
2. MIFAB Manufacturing, Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

C. Description:  ASME A112.6.1M, water cooler carriers.  Include vertical, steel uprights with feet 
and tie rods and bearing plates with mounting studs matching fixture to be supported. 

1. Type I:  Hanger-type carrier with two vertical uprights. 
2. Supports for Accessible Fixtures:  Include rectangular, vertical, steel uprights instead of 

steel pipe uprights. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Use carrier off-floor supports for wall-mounting fixtures, unless otherwise indicated. 

B. Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view. 

3.2 INSTALLATION 

A. Install off-floor supports affixed to building substrate and attach wall-mounting fixtures, unless 
otherwise indicated. 

B. Install water-supply piping with shutoff valve on supply to each fixture to be connected to water 
distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be 
easily reached for operation.  Valves are specified in Division 22 Section "General-Duty Valves 
for Plumbing Piping." 

C. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage 
system. 

D. Install pipe escutcheons at wall penetrations in exposed, finished locations.  Use deep-pattern 
escutcheons where required to conceal protruding pipe fittings.  Escutcheons are specified in 
Division 22 Section "Common Work Results for Plumbing." 

E. Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant, 
silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 
Section "Joint Sealants." 

3.3 CONNECTIONS 

A. Connect fixtures with water supplies, traps, and risers, and with soil, waste, and vent piping.  
Use size fittings required to match fixtures. 
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B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 
and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Water Cooler Testing:  After electrical circuitry has been energized, test for compliance with 
requirements.  Test and adjust controls and safeties. 

1. Remove and replace malfunctioning units and retest as specified above. 
2. Report test results in writing. 

3.5 ADJUSTING 

A. Adjust fixture flow regulators for proper flow and stream height. 

B. Adjust water cooler temperature settings. 

 

END OF SECTION 224700 



Belmar Pavilions    230500 - 1 Common Work Results 
for HVAC 

SECTION 230500 

PART 1 - GENERAL 

COMMON WORK RESULTS FOR HVAC 

1.1 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Sleeves. 
5. Escutcheons. 
6. Grout. 
7. HVAC demolition. 
8. Equipment installation requirements common to equipment sections. 
9. Concrete bases. 
10. Supports and anchorages. 

1.2 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within mansard roofs. 

1.3 SUBMITTALS 

A. Welding certificates. 
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1.4 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics 
may be furnished provided such proposed equipment is approved in writing and connecting 
electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum 
energy ratings or efficiencies are specified, equipment shall comply with requirements. 

PART 2 - PRODUCTS 

2.1 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining 
methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.2 JOINING MATERIALS 

A. Refer to individual Division 23 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-
mm)

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

 maximum thickness unless thickness or specific material is indicated. 

D. Brazing Filler Metals:  AWS A5.8, BCuP Series or BAg1, unless otherwise indicated. 

E. Welding Filler Metals:  Comply with AWS D10.12. 

2.3 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 
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C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum 
working pressure at 180 deg F (82 deg C)

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 

. 

150- or 300-psig 
(1035- or 2070-kPa)

E. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 

 minimum working pressure as required to suit system pressures. 

300-psig (2070-kPa) minimum working pressure at 225 deg F 
(107 deg C)

F. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 

. 

300-psig (2070-kPa) minimum working pressure at 225 
deg F (107 deg C)

2.4 MECHANICAL SLEEVE SEALS 

. 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

B. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and 
number required for pipe material and size of pipe. 

C. Pressure Plates:  Carbon steel.  Include two for each sealing element. 

D. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to 
secure pressure plates to sealing elements.  Include one for each sealing element. 

2.5 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm)

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

 minimum thickness; round tube closed with 
welded longitudinal joint. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 
ends and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

2.6 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely 
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers 
opening.Do not delete or combine types of escutcheons in three paragraphs below until 
selections in Part 3 "Piping Systems - Common Requirements" Article are made. 
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B. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated, when exposed and  Rough brass, when concealed. 

2.7 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi (34.5-MPa)
3. Packaging:  Premixed and factory packaged. 

, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 23 Sections specifying 
piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating 
pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors. 
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M. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
and concrete floor and roof slabs. 

N. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch (25-mm)

1. Install steel pipe for sleeves smaller than 

 annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

6 inches (150 mm)
2. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal. 

 in diameter. 

O. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 
Section "Penetration Firestopping" for materials. 

P. Verify final equipment locations for roughing-in. 

Q. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 23 Sections 
specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 
lead-free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 
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G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

3.3 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50)

2. Install flanges, in piping 

 and smaller, adjacent to each valve and at final 
connection to each piece of equipment. 

NPS 2-1/2 (DN 65)

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 
dissimilar metals. 

 and larger, adjacent to flanged valves and at 
final connection to each piece of equipment. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals. 

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.5 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 

 
larger in both directions than supported unit. 

18-inch (450-mm)
3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 

base, and anchor into structural concrete floor. 

 centers around the full perimeter of the base. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
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6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
7. Use 3000-psi (20.7-MPa)

3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

, 28-day compressive-strength concrete and reinforcement as 
specified in Division 03 Section "Cast-in-Place Concrete." 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor HVAC materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.7 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 
HVAC materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 
will receive finish materials.  Tighten connections between members.  Install fasteners without 
splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.8 GROUTING 

A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment 
base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 230500 
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SECTION 230513 

PART 1 - GENERAL 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

1.1 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 
600 V and installed at equipment manufacturer's factory. 

1.2 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with requirements in this Section except when stricter requirements are specified in 
HVAC equipment schedules or Sections. 

B. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet 
(1000 m)

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads 
at designated speeds, at installed altitude and environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 

 above sea level. 

2.3 POLYPHASE MOTORS 

A. Description:  NEMA MG 1, Design B, medium induction motor. 
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B. Efficiency:  Energy efficient, as defined in NEMA MG 1. 

C. Service Factor:  1.15. 

D. Rotor:  Random-wound, squirrel cage. 

E. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 

F. Temperature Rise:  Match insulation rating. 

G. Insulation:  Class F. 

H. Code Letter Designation: 
1. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic. 

I. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor 
frame sizes smaller than 324T. 

2.4 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 

C. Motors 1/20 HP and Smaller:  Shaded-pole type. 

D. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

PART 3 - EXECUTION (Not Applicable) 

 

END OF SECTION 230513 
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SECTION 230529 

PART 1 - GENERAL 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

1.1 SUMMARY 

A. This Section includes the following: 

1. Steel pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Equipment supports. 

B. See Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze 
hangers for pipe and equipment supports. 

C. See Division 21 Section "Water-Based Fire-Suppression Systems" for pipe hangers for fire-
protection piping. 

D. See Division 23 Section(s) "Metal Ducts" for duct hangers and supports. 

1.2 DEFINITIONS 

A. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and 
Supports." 

1.3 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes capable of supporting combined weight of supported 
systems, system contents, and test water. 

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel pipe hangers and supports. 
2. Thermal-hanger shield inserts. 
3. Powder-actuated fastener systems. 
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B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following: 

1. Trapeze pipe hangers.  Include Product Data for components. 
2. Metal framing systems.  Include Product Data for components. 
3. Equipment supports. 

C. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure Vessel 
Code:  Section IX. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2.2 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 
"Hanger and Support Applications" Article for where to use specific hanger and support types. 

B. Manufacturers: 

1. AAA Technology & Specialties Co., Inc. 
2. Bergen-Power Pipe Supports. 
3. B-Line Systems, Inc.; a division of Cooper Industries. 
4. Carpenter & Paterson, Inc. 
5. Empire Industries, Inc. 
6. ERICO/Michigan Hanger Co. 
7. Globe Pipe Hanger Products, Inc. 
8. Grinnell Corp. 
9. GS Metals Corp. 
10. National Pipe Hanger Corporation. 
11. PHD Manufacturing, Inc. 
12. PHS Industries, Inc. 
13. Piping Technology & Products, Inc. 
14. Tolco Inc. 
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C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for support of 
bearing surface of piping. 

2.3 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts. 

2.4 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels 
and other components. 

B. Manufacturers: 

1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. ERICO/Michigan Hanger Co.; ERISTRUT Div. 
3. GS Metals Corp. 
4. Power-Strut Div.; Tyco International, Ltd. 
5. Thomas & Betts Corporation. 
6. Tolco Inc. 
7. Unistrut Corp.; Tyco International, Ltd. 

C. Coatings:  Manufacturer's standard finish, unless bare metal surfaces are indicated. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

2.5 THERMAL-HANGER SHIELD INSERTS 

A. Description:  100-psig-

B. Manufacturers: 

 minimum, compressive-strength insulation insert encased in sheet metal 
shield. 

1. Carpenter & Paterson, Inc. 
2. ERICO/Michigan Hanger Co. 
3. PHS Industries, Inc. 
4. Pipe Shields, Inc. 
5. Rilco Manufacturing Company, Inc. 
6. Value Engineered Products, Inc. 

C. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 533, Type I 
calcium silicate with vapor barrier. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 
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E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches (50 mm)

2.6 FASTENER SYSTEMS 

 beyond sheet metal shield for piping operating below 
ambient air temperature. 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. Manufacturers: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head. 
c. Masterset Fastening Systems, Inc. 
d. MKT Fastening, LLC. 
e. Powers Fasteners. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated steel, for use in hardened 
portland cement concrete with pull-out, tension, and shear capacities appropriate for supported 
loads and building materials where used. 

1. Manufacturers: 

a. B-Line Systems, Inc.; a division of Cooper Industries. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head. 
e. MKT Fastening, LLC. 
f. Powers Fasteners. 

2.7 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural-steel 
shapes. 

2.8 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 
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PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger and support requirements are specified in Sections specifying piping systems 
and equipment. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will 
not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use padded hangers for piping that is subject to scratching. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 
insulated stationary pipes, NPS 1/2 to NPS 30 (DN 15 to DN 750)

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 
. 

120 to 450 deg F (49 to 232 
deg C) pipes, NPS 4 to NPS 16 (DN 100 to DN 400), requiring up to 4 inches (100 mm)

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 
pipes, 

 
of insulation. 

NPS 3/4 to NPS 24 (DN 20 to DN 600), requiring clamp flexibility and up to 4 
inches (100 mm)

4. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated 
stationary pipes, 

 of insulation. 

NPS 1/2 to NPS 8 (DN 15 to DN 200)
5. U-Bolts (MSS Type 24):  For support of heavy pipes, 

. 
NPS 1/2 to NPS 30 (DN 15 to 

DN 750)
6. Pipe Saddle Supports (MSS Type 36):  For support of pipes, 

. 
NPS 4 to NPS 36 (DN 100 

to DN 900)
7. Single Pipe Rolls (MSS Type 41):  For suspension of pipes, 

, with steel pipe base stanchion support and cast-iron floor flange. 
NPS 1 to NPS 30 (DN 25 to 

DN 750)

8. Complete Pipe Rolls (MSS Type 44):  For support of pipes, 

, from 2 rods if longitudinal movement caused by expansion and contraction 
might occur. 

NPS 2 to NPS 42 (DN 50 to 
DN 1050)

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

, if longitudinal movement caused by expansion and contraction might occur 
but vertical adjustment is not necessary. 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to 
NPS 20 (DN 20 to DN 500)

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, 
. 

NPS 3/4 to NPS 20 (DN 20 to DN 500), if longer ends are required for riser clamps. 
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H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches (150 mm)

2. Steel Clevises (MSS Type 14):  For 

 for heavy 
loads. 

120 to 450 deg F (49 to 232 deg C)

I. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

 piping 
installations. 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb (340 kg)
b. Medium (MSS Type 32):  

. 
1500 lb (680 kg)

c. Heavy (MSS Type 33):  
. 

3000 lb (1360 kg)

8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 

. 

9. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 

J. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

K. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 
1-1/4 inches (32 mm)

2. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll hanger with 
springs. 

. 

3. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 
variability factor to 25 percent to absorb expansion and contraction of piping system from 
base support. 
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L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not 
specified in piping system Sections. 

M. Comply with MFMA-102 for metal framing system selections and applications that are not 
specified in piping system Sections. 

N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from building 
structure. 

B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for 
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze 
pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified above for individual 
pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  
Weld steel according to AWS D1.1. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support 
together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 

1. Install powder-actuated fasteners in concrete after concrete is placed and completely 
cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install 
fasteners according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

F. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and 
other accessories. 

G. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

H. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65) 
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and larger and at changes in direction of piping.  Install concrete inserts before concrete is 
placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts. 

K. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

L. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum 
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building 
services piping) are not exceeded. 

M. Insulated Piping:  Comply with the following: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits according to ASME B31.1 for power piping and 
ASME B31.9 for building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches (305 mm) long and 0.048 inch 
(1.22 mm)

5. Insert Material:  Length at least as long as protective shield. 
 thick. 

6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make smooth bearing surface. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 



Belmar Pavilions                                  230529 - 9 Hangers and Supports for HVAC 
Piping & Equipment 

C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, appearance 
and quality of welds, and methods used in correcting welding work, and with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and contours 

of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

3.6 PAINTING 

A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 
mm)

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

. 

 

END OF SECTION 230529 
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SECTION 230553 

PART 1 - GENERAL 

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

1.1 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Duct labels. 

1.2 SUBMITTAL 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Brass, 0.032-inch (0.8-mm)

2. Minimum Label Size:  Length and width vary for required label content, but not less than 

 minimum thickness, and having 
predrilled or stamped holes for attachment hardware. 

2-1/2 by 3/4 inch (64 by 19 mm)
3. Minimum Letter Size:  

. 
1/4 inch (6.4 mm) for name of units if viewing distance is less 

than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 
mm)

4. Fasteners:  Stainless-steel rivets or self-tapping screws. 

, and proportionately larger lettering for greater viewing distances.  Include 
secondary lettering two-thirds to three-fourths the size of principal lettering. 

5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch (1.6 mm)

2. Letter Color:  White. 
 thick, and having predrilled holes for attachment hardware. 

3. Background Color:  Black. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C)
5. Minimum Label Size:  Length and width vary for required label content, but not less than 

. 

2-1/2 by 3/4 inch (64 by 19 mm). 
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6. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less 
than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 
mm)

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 

, and proportionately larger lettering for greater viewing distances.  Include 
secondary lettering two-thirds to three-fourths the size of principal lettering. 

8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
(A4)

2.2 PIPE LABELS 

 bond paper.  Tabulate equipment identification number and identify Drawing numbers 
where equipment is indicated (plans, details, and schedules), plus the Specification Section 
number and title where equipment is specified.  Equipment schedule shall be included in 
operation and maintenance data. 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to [partially cover] [cover full] 
circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate 
both directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches (38 mm)

2.3 DUCT LABELS 

 high. 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch (1.6 mm)

B. Maximum Temperature:  Able to withstand temperatures up to 

 thick, and having predrilled holes for attachment hardware. 

160 deg F (71 deg C)

C. Minimum Label Size:  Length and width vary for required label content, but not less than 

. 

2-1/2 
by 3/4 inch (64 by 19 mm)

D. Minimum Letter Size:  

. 

1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm)

E. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

, and 
proportionately larger lettering for greater viewing distances.  Include secondary lettering two-
thirds to three-fourths the size of principal lettering. 
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F. Duct Label Contents:  Include identification of duct service using same designations or 
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 
directions, or as separate unit on each duct label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches (38 mm)

PART 3 - EXECUTION 

 high. 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors and similar access points that permit view of concealed piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet (15 m) along each run.  Reduce intervals to 25 

feet (7.6 m)
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

 in areas of congested piping and equipment. 

3.4 DUCT LABEL INSTALLATION 

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color 
codes: 

B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 
50 feet (15 m) in each space where ducts are exposed or concealed by removable ceiling 
system. 
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END OF SECTION 230553 
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SECTION 230593 

PART 1 - GENERAL 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

1.1 SUMMARY 

A. This Section includes TAB to produce design objectives for the following: 

1. Air Systems: 

a. Constant-volume air systems. 
2. Kitchen hood airflow balancing. 
3. Verifying that automatic control devices are functioning properly. 
4. Reporting results of activities and procedures specified in this Section. 

1.2 SUBMITTALS 

A. Strategies and Procedures Plan:  Within 30 days from Contractor's Notice to Proceed, submit  
copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation" 
Article.  Include a complete set of report forms intended for use on this Project. 

B. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on 
approved forms certified by TAB firm. 

C. Warranties specified in this Section. 

1.3 QUALITY ASSURANCE 

A. TAB Firm Qualifications:  Engage a TAB firm certified by AABC or NEBB. 

B. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes the 
following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 
reports. 

2. Certify that TAB team complied with approved TAB plan and the procedures specified 
and referenced in this Specification. 

C. TAB Report Forms:  Use standard forms from AABC's "National Standards for Testing and 
Balancing Heating, Ventilating, and Air Conditioning Systems." NEBB's "Procedural Standards 
for Testing, Adjusting, and Balancing of Environmental Systems."  
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1.4 PROJECT CONDITIONS 

A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial 
Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

1.5 COORDINATION 

A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, 
HVAC controls installers, and other mechanics to operate HVAC systems and equipment to 
support and assist TAB activities. 

B. Perform TAB after leakage and pressure tests on air and water distribution systems have been 
satisfactorily completed. 

1.6 WARRANTY 

A. National Project Performance Guarantee:  Provide a guarantee on AABC's "National Standards 
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating 
that AABC will assist in completing requirements of the Contract Documents if TAB firm fails 
to comply with the Contract Documents.  Guarantee includes the following provisions: 

1. The certified TAB firm has tested and balanced systems according to the Contract 
Documents. 

2. Systems are balanced to optimum performance capabilities within design and installation 
limits. 

B. Special Guarantee:  Provide a guarantee on NEBB forms stating that NEBB will assist in 
completing requirements of the Contract Documents if TAB firm fails to comply with the 
Contract Documents.  Guarantee shall include the following provisions: 

1. The certified TAB firm has tested and balanced systems according to the Contract 
Documents. 

2. Systems are balanced to optimum performance capabilities within design and installation 
limits. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems' designs that may preclude proper TAB of systems and equipment. 

1. Verify that balancing devices, such as fittings, and manual volume dampers, are required 
by the Contract Documents.  Verify that quantities and locations of these balancing 
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devices are accessible and appropriate for effective balancing and for efficient system and 
equipment operation. 

B. Examine approved submittal data of HVAC systems and equipment. 

C. Examine Project Record Documents described in Division 01 Section "Project Record 
Documents." 

D. Examine design data, including HVAC system descriptions, statements of design assumptions 
for environmental conditions and systems' output, and statements of philosophies and 
assumptions about HVAC system and equipment controls. 

E. Examine equipment performance data including fan curves.  Relate performance data to Project 
conditions and requirements, including system effects that can create undesired or unpredicted 
conditions that cause reduced capacities in all or part of a system.  Calculate system effect 
factors to reduce performance ratings of HVAC equipment when installed under conditions 
different from those presented when the equipment was performance tested at the factory.  To 
calculate system effects for air systems, use tables and charts found in AMCA 201, "Fans and 
Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design," Sections 5 
and 6.  Compare this data with the design data and installed conditions. 

F. Examine system and equipment installations to verify that they are complete and that testing, 
cleaning, adjusting, and commissioning specified in individual Sections have been performed. 

G. Examine system and equipment test reports. 

H. Examine HVAC system and equipment installations to verify that indicated balancing devices, 
such as fittings, and manual volume dampers, are properly installed, and that their locations are 
accessible and appropriate for effective balancing and for efficient system and equipment 
operation. 

I. Examine systems for functional deficiencies that cannot be corrected by adjusting and 
balancing. 

J. Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased, 
belts are aligned and tight, and equipment with functioning controls is ready for operation. 

K. Examine equipment for installation and for properly operating safety interlocks and controls. 

L. Examine automatic temperature system components to verify the following: 

1. Dampers and other controlled devices are operated by the intended controller. 
2. Dampers are in the position indicated by the controller. 
3. Integrity of valves and dampers for free and full operation and for tightness of fully 

closed and fully open positions.   
4. Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and 

cold walls. 
5. Sensors are located to sense only the intended conditions. 
6. Sequence of operation for control modes is according to the Contract Documents. 
7. Controller set points are set at indicated values. 
8. Interlocked systems are operating. 
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9. Changeover from heating to cooling mode occurs according to indicated values. 

M. Report deficiencies discovered before and during performance of TAB procedures.  Observe 
and record system reactions to changes in conditions.  Record default set points if different from 
indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system readiness checks and prepare system readiness reports.  Verify the following: 

1. Permanent electrical power wiring is complete. 
2. Automatic temperature-control systems are operational. 
3. Equipment and duct access doors are securely closed. 
4. Balance and fire dampers are open. 
5. Windows and doors can be closed so indicated conditions for system operations can be 

met. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 
in ASHRAE 111, AABC's "National Standards for Testing and Balancing Heating, Ventilating, 
and Air Conditioning Systems" and NEBB's "Procedural Standards for Testing, Adjusting, and 
Balancing of Environmental Systems” and this Section. 

B. Cut insulation, ducts and equipment cabinets for installation of test probes to the minimum 
extent necessary to allow adequate performance of procedures.  After testing and balancing, 
close probe holes and patch insulation with new materials identical to those removed.  Restore 
vapor barrier and finish according to insulation Specifications for this Project. 

C. Mark equipment and balancing device settings with paint or other suitable, permanent 
identification material, including damper-control positions, fan-speed-control levers, and similar 
controls and devices, to show final settings. 

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 
recommended testing procedures.  Crosscheck the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct airflow measurements. 

D. Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air 
dampers, through the supply-fan discharge and mixing dampers. 
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E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Check dampers for proper position to achieve desired airflow path. 

H. Check for airflow blockages. 

I. Check condensate drains for proper connections and functioning. 

J. Check for proper sealing of air-handling unit components. 

K. Check for proper sealing of air duct system. 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure fan static pressures to determine actual static pressure as follows: 

a. Measure outlet static pressure as far downstream from the fan as practicable and 
upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from flexible connection and downstream from duct 
restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum 
that houses the fan. 

2. Measure static pressure across each component that makes up an air-handling unit, 
rooftop unit, and other air-handling and -treating equipment. 

a. Simulate dirty filter operation and record the point at which maintenance personnel 
must change filters. 

3. Measure static pressures entering and leaving other devices such as sound traps, heat 
recovery equipment, and air washers, under final balanced conditions. 

4. Compare design data with installed conditions to determine variations in design static 
pressures versus actual static pressures.  Compare actual system effect factors with 
calculated system effect factors to identify where variations occur.  Recommend 
corrective action to align design and actual conditions. 

5. Obtain approval from Architect for adjustment of fan speed higher or lower than 
indicated speed.  Make required adjustments to pulley sizes, motor sizes, and electrical 
connections to accommodate fan-speed changes. 

6. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur.  Measure amperage in full cooling, full 
heating, economizer, and any other operating modes to determine the maximum required 
brake horsepower. 
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B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows within specified tolerances. 

1. Measure static pressure at a point downstream from the balancing damper and adjust 
volume dampers until the proper static pressure is achieved. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and calculate 
the total airflow for that zone. 

2. Remeasure each submain and branch duct after all have been adjusted.  Continue to 
adjust submain and branch ducts to indicated airflows within specified tolerances. 

C. Measure terminal outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors. 

D. Adjust terminal outlets and inlets for each space to indicated airflows within specified 
tolerances of indicated values.  Make adjustments using volume dampers rather than extractors 
and the dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 
quantities without generating noise levels above the limitations prescribed by the 
Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.6 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

1. Manufacturer, model, and serial numbers. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

3.7 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air temperatures. 

C. Record compressor data. 
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3.8 PROCEDURES FOR HEAT-TRANSFER COILS 

A. Electric-Heating Coils:  Measure the following data for each coil: 

1. Nameplate data. 
2. Airflow. 
3. Entering- and leaving-air temperature at full load. 
4. Voltage and amperage input of each phase at full load and at each incremental stage. 
5. Calculated kilowatt at full load. 
6. Fuse or circuit-breaker rating for overload protection. 

B. Refrigerant Coils:  Measure the following data for each coil: 

1. Dry-bulb temperature of entering and leaving air. 
2. Wet-bulb temperature of entering and leaving air. 
3. Airflow. 
4. Air pressure drop. 
5. Refrigerant suction pressure and temperature. 

3.9 PROCEDURES FOR TEMPERATURE MEASUREMENTS 

A. During TAB, report the need for adjustment in temperature regulation within the automatic 
temperature-control system. 

B. Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive 
eight-hour days, in each separately controlled zone, to prove correctness of final temperature 
settings.  Measure when the building or zone is occupied. 

C. Measure outside-air, wet- and dry-bulb temperatures. 

3.10 PROCEDURES FOR COMMERCIAL KITCHEN HOODS 

A. Measure, adjust, and record the airflow of each kitchen hood.  For kitchen hoods designed with 
integral makeup air, measure and adjust the exhaust and makeup airflow.  Measure airflow by 
duct Pitot-tube traverse.  If a duct Pitot-tube traverse is not possible, provide an explanation in 
the report of the reason(s) why and also the reason why the method used was chosen. 

1. Install welded test ports in the sides of the exhaust duct for the duct Pitot-tube traverse.  
Install each test port with a threaded cap that is liquid tight. 

B. After balancing is complete, do the following: 

1. Measure and record the static pressure at the hood exhaust-duct connection. 
2. Measure and record the hood face velocity.  Make measurements at multiple points 

across the face of the hood.  Perform measurements at a maximum of 12 inches (300 
mm) between points and between any point and the perimeter.  Calculate the average of 
the measurements recorded.  Verify that the hood average face velocity complies with the 
Contract Documents and governing codes. 
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3. Check the hood for capture and containment of smoke using a smoke emitting device.  
Observe the smoke pattern.  Make adjustments to room airflow patterns to achieve 
optimum results. 

C. Visually inspect the hood exhaust duct throughout its entire length in compliance with 
authorities having jurisdiction.  Begin at the hood connection and end at the point it discharges 
outdoors.  Report findings. 

1. Check duct slopes as required. 
2. Verify that duct access is installed as required. 
3. Verify that point of termination is as required. 
4. Verify that duct air velocity is within the range required. 
5. Verify that duct is within a fire-rated enclosure. 

D. Report deficiencies. 

3.11 TEMPERATURE-CONTROL VERIFICATION 

A. Verify that controllers are calibrated and commissioned. 

B. Check transmitter and controller locations and note conditions that would adversely affect 
control functions. 

C. Record controller settings and note variances between set points and actual measurements. 

D. Check the operation of limiting controllers (i.e., high- and low-temperature controllers). 

E. Check free travel and proper operation of control devices such as damper and valve operators. 

F. Check the sequence of operation of control devices.  Note air pressures and device positions and 
correlate with airflow and water flow measurements.  Note the speed of response to input 
changes. 

G. Check the interaction of electrically operated switch transducers. 

H. Check the interaction of interlock and lockout systems. 

I. Check main control supply-air pressure and observe compressor and dryer operations. 

J. Record voltages of power supply and controller output.  Determine whether the system operates 
on a grounded or nongrounded power supply. 

K. Note operation of electric actuators using spring return for proper fail-safe operations. 

3.12 TOLERANCES 

A. Set HVAC system airflow and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus 5 to plus 10 percent. 
2. Air Outlets and Inlets:  0 to minus 10 percent. 
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3.13 FINAL REPORT 

A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in 
three-ring binder, tabulated and divided into sections by tested and balanced systems. 

B. Include a certification sheet in front of binder signed and sealed by the certified testing and 
balancing engineer. 

1. Include a list of instruments used for procedures, along with proof of calibration. 

C. Final Report Contents:  In addition to certified field report data, include the following: 
1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance, but do not include Shop Drawings 

and Product Data. 

D. General Report Data:  In addition to form titles and entries, include the following data in the 
final report, as applicable: 

1. Title page. 
2. Name and address of TAB firm. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB firm who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report.  

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer, type size, and fittings. 
14. Notes to explain why certain final data in the body of reports varies from indicated 

values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outside-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Fan drive settings including settings and percentage of maximum pitch diameter. 
e. Other system operating conditions that affect performance. 



 
     Testing, Adjusting and Balancing 
Belmar Pavilions 230593 - 10 for HVAC 

E. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present 
each system with single-line diagram and include the following: 

1. Quantities of outside, supply, return, and exhaust airflows. 
2. Duct, outlet, and inlet sizes. 
3. Position of balancing devices. 

3.14 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional testing and balancing to verify that 
balanced conditions are being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and 
winter conditions, perform additional testing, inspecting, and adjusting during near-peak 
summer and winter conditions. 

 

END OF SECTION 230593 
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SECTION 230700 

PART 1 - GENERAL 

HVAC INSULATION 

1.1 SUMMARY 

A. Section Includes: 

1. Insulation Materials: 
a. Flexible elastomeric. 
b. Mineral fiber. 

2. Fire-rated insulation systems. 
3. Insulating cements. 
4. Adhesives. 
5. Mastics. 
6. Sealants. 
7. Factory-applied jackets. 
8. Field-applied fabric-reinforcing mesh. 
9. Field-applied jackets. 
10. Tapes. 
11. Securements. 
12. Corner angles. 

B. Related Sections: 

1. Division 21 Section "Fire-Suppression Systems Insulation." 
2. Division 22 Section "Plumbing Insulation." 
3. Division 23 Section "Metal Ducts" for duct liners. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 
type of insulation. 

3. Detail removable insulation at piping specialties, equipment connections, and access 
panels. 

4. Detail application of field-applied jackets. 
5. Detail application at linkages of control devices. 
6. Detail field application for each equipment type. 
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C. Field quality-control reports. 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per ASTM E 84, 
by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label 
insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with 
appropriate markings of applicable testing and inspecting agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be 
applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 

F. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Aeroflex USA Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180. 

G. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK 
jacket.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
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a. Johns Manville; Microlite. 
b. Knauf Insulation; Duct Wrap. 
c. Owens Corning; All-Service Duct Wrap. 

H. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide 
insulation with factory-applied FSK jacket.  Factory-applied jacket requirements are specified in 
"Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, provide available products that may 
be incorporated into the Work include, but are not limited to, the following: 
a. Johns Manville; 800 Series Spin-Glas. 
b. Knauf Insulation; Insulation Board. 
c. Owens Corning; Fiberglas 700 Series. 

I. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Johns Manville; Micro-Lok. 
b. Knauf Insulation; 1000 Pipe Insulation. 
c. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 deg F (454 deg C)

2.2 FIRE-RATED INSULATION SYSTEMS 

 Materials:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied 
ASJ-SSL.  Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

A. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is 
tested and certified to provide a fire rating by a NRTL acceptable to authority having 
jurisdiction. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Johns Manville; Firetemp Wrap. 
b. Thermal Ceramics; FireMaster Duct Wrap. 
c. 3M; Fire Barrier Wrap Products. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated. 
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B. Flexible Elastomeric:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Aeroflex USA Inc.; Aeroseal. 
b. Armacell LCC; 520 Adhesive. 
c. Foster Products Corporation, H. B. Fuller Company; 85-75. 
d. RBX Corporation; Rubatex Contact Adhesive. 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Childers Products, Division of ITW; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-C-19565C, Type II. 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient 
services. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Childers Products, Division of ITW; CP-35. 
b. Foster Products Corporation, H. B. Fuller Company; 30-90. 
c. ITW TACC, Division of Illinois Tool Works; CB-50. 
d. Marathon Industries, Inc.; 590. 
e. Mon-Eco Industries, Inc.; 55-40. 
f. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm (0.009 metric perm) at 
43-mil (1.09-mm)

3. Service Temperature Range:  
 dry film thickness. 

Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C)
4. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 

. 

5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
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a. Childers Products, Division of ITW; CP-10. 
b. Foster Products Corporation, H. B. Fuller Company; 35-00. 
c. ITW TACC, Division of Illinois Tool Works; CB-05/15. 
d. Marathon Industries, Inc.; 550. 
e. Mon-Eco Industries, Inc.; 55-50. 
f. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 3 perms (2 metric perms) at 0.0625-inch (1.6-
mm)

3. Service Temperature Range:  
 dry film thickness. 

Minus 20 to plus 200 deg F (Minus 29 to plus 93 deg C)
4. Solids Content:  63 percent by volume and 73 percent by weight. 

. 

5. Color:  White. 

2.5 SEALANTS 

A. Joint Sealants: 

B. FSK Flashing Sealants: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Childers Products, Division of ITW; CP-76-8. 
b. Foster Products Corporation, H. B. Fuller Company; 95-44. 
c. Marathon Industries, Inc.; 405. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Vimasco Corporation; 750. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C)
5. Color:  Aluminum. 

. 

6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. ASJ Flashing Sealants and PVC Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Childers Products, Division of ITW; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C)
5. Color:  White. 

. 

6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 
1. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I. 
2. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  
Thickness is indicated in field-applied jacket schedules. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto PVC Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and 
supply covers for lavatories. 

5. Factory-fabricated tank heads and tank side panels. 

C. Self-Adhesive Outdoor Jacket:  60-mil- (1.5-mm-)

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

 thick, laminated vapor barrier and 
waterproofing membrane for installation over insulation located aboveground outdoors; 
consisting of a rubberized bituminous resin on a crosslaminated polyethylene film covered with 
white aluminum-foil facing. 

a. Polyguard; Alumaguard 60. 
b. Venturetape, Ventureclad. 

2.8 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 
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1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835. 
b. Compac Corp.; 104 and 105. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches (75 mm)
3. Thickness:  

. 
11.5 mils (0.29 mm)

4. Adhesion:  
. 

90 ounces force/inch (1.0 N/mm)
5. Elongation:  2 percent. 

 in width. 

6. Tensile Strength:  40 lbf/inch (7.2 N/mm)
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

 in width. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
b. Compac Corp.; 110 and 111. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK. 
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches (75 mm)
3. Thickness:  

. 
6.5 mils (0.16 mm)

4. Adhesion:  
. 

90 ounces force/inch (1.0 N/mm)
5. Elongation:  2 percent. 

 in width. 

6. Tensile Strength:  40 lbf/inch (7.2 N/mm)
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

 in width. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  
Suitable for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555. 
b. Compac Corp.; 130. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape. 
d. Venture Tape; 1506 CW NS. 

2. Width:  2 inches (50 mm)
3. Thickness:  

. 
6 mils (0.15 mm)

4. Adhesion:  
. 

64 ounces force/inch (0.7 N/mm)
5. Elongation:  500 percent. 

 in width. 

6. Tensile Strength:  18 lbf/inch (3.3 N/mm) in width. 
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2.9 SECUREMENTS 

A. Aluminum Bands:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; 
Temper H-14, 0.020 inch (0.51 mm) thick, 1/2 inch (13 mm)

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

 wide with wing or closed seal. 

a. Childers Products; Bands. 
b. PABCO Metals Corporation; Bands. 
c. RPR Products, Inc.; Bands. 

B. Insulation Pins and Hangers: 

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.  Comply with the following 
requirements: 

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick 
by 2 inches (50 mm)

c. Spindle:  Copper- or zinc-coated, low carbon steel, fully annealed, 
 square. 

0.106-inch- 
(2.6-mm-)

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

 diameter shank, length to suit depth of insulation indicated. 

2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate fastened 
to projecting spindle that is capable of holding insulation, of thickness indicated, securely 
in position indicated when self-locking washer is in place.  Comply with the following 
requirements: 

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) GEMCO; Nylon Hangers. 
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers. 

b. Baseplate:  Perforated, nylon sheet, 0.030 inch (0.76 mm) thick by 1-1/2 inches (38 
mm)

c. Spindle:  Nylon, 
 in diameter. 

0.106-inch- (2.6-mm-) diameter shank, length to suit depth of 
insulation indicated, up to 2-1/2 inches (63 mm). 
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d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

3. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- (0.41-mm-
) thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation 
securely in place but not less than 1-1/2 inches (38 mm)

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

 in diameter. 

1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in exposed locations. 

4. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- 
(0.41-mm-) thick nylon sheet, with beveled edge sized as required to hold insulation 
securely in place but not less than 1-1/2 inches (38 mm)

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

 in diameter. 

1) GEMCO. 
2) Midwest Fasteners, Inc. 

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-)

D. Wire:  

 wide, stainless steel 
or Monel. 

0.080-inch (2.0-mm)

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

 nickel-copper alloy. 

a. C & F Wire. 
b. Childers Products. 
c. PABCO Metals Corporation. 
d. RPR Products, Inc. 

2.10 CORNER ANGLES 

A. PVC Corner Angles:  30 mils (0.8 mm) thick, minimum 1 by 1 inch (25 by 25 mm), PVC 
according to ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent surface. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of equipment, ducts and fittings, and piping including 
fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of equipment, duct system, and pipe system as specified in insulation system 
schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 
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L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as 

insulation jacket.  Secure strips with adhesive and outward clinching staples along both 
edges of strip, spaced 4 inches (100 mm)

3. Overlap jacket longitudinal seams at least 
 o.c. 

1-1/2 inches (38 mm).  Install insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  
Staple laps with outward clinching staples along edge at [2 inches (50 mm)] [4 inches 
(100 mm)

a. For below ambient services, apply vapor-barrier mastic over staples. 

] o.c. 

4. Cover joints and seams with tape as recommended by insulation material manufacturer to 
maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to duct and pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches (100 mm)

P. For above ambient services, do not install insulation to the following: 

 beyond damaged areas.  Adhere, staple, and seal 
patches similar to butt joints. 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

3.3 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm)

4. Seal jacket to roof flashing with flashing sealant. 

 below 
top of roof flashing. 
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B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches (50 mm)

4. Seal jacket to wall flashing with flashing sealant. 
. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions.  Terminate insulation at fire 
damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper 
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches (50 mm)

1. Comply with requirements in Division 07 Section "Penetration Firestopping"irestopping 
and fire-resistive joint sealers. 

. 

E. Insulation Installation at Floor Penetrations: 

1. Duct:  Install insulation continuously through floor penetrations that are not fire rated.  
For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves 
and externally insulate damper sleeve beyond floor to match adjacent duct insulation.  
Overlap damper sleeve and duct insulation at least 2 inches (50 mm)

2. Pipe:  Install insulation continuously through floor penetrations. 
. 

3. Seal penetrations through fire-rated assemblies.  Comply with requirements in 
Division 07 Section "Penetration Firestopping." 

3.4 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves and Unions: 

1. Install insulation over fittings, valves, unions, and other specialties with continuous 
thermal and vapor-retarder integrity, unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 
same material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
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each section closely to the next and hold in place with tie wire.  Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

6. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Install vapor-barrier mastic for below ambient services and a breather mastic for 
above ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 
mastic to a smooth and well-shaped contour. 

7. For services not specified to receive a field-applied jacket except for flexible elastomeric, 
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  
Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation facing 
using PVC tape. 

8. Stencil or label the outside insulation jacket of each union with the word "UNION."  
Match size and color of pipe labels. 

C. Install removable insulation covers at locations indicated.  Installation shall conform to the 
following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 
thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe 
insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union.  Secure flange cover in place with stainless-
steel or aluminum bands.  Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges except divide 
the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached 
insulation, to flanges with tie wire.  Extend insulation at least 2 inches (50 mm)

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket. 

 over 
adjacent pipe insulation on each side of valve.  Fill space between flange or union cover 
and pipe insulation with insulating cement.  Finish cover assembly with insulating 
cement applied in two coats.  After first coat is dry, apply and trowel second coat to a 
smooth finish. 

3.5 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 
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B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 
pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 
available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body.  Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.6 MINERAL-FIBER INSULATION INSTALLATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation 
pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 
for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 
follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along 
longitudinal centerline of duct.  Space 3 inches (75 mm) maximum from insulation 
end joints, and 16 inches (400 mm)

b. On duct sides with dimensions larger than 
 o.c. 

18 inches (450 mm), place pins 16 
inches (400 mm) o.c. each way, and 3 inches (75 mm)

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

 maximum from insulation 
joints.  Install additional pins to hold insulation tightly against surface at cross 
bracing. 
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d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches (50 mm) from 1 edge and 1 end of insulation segment.  
Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-clinching 
staples, 1 inch (25 mm)

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

 o.c.  Install vapor barrier consisting of factory- or field-applied 
jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and protrusions. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C) 
at 18-foot (5.5-m) intervals.  Vapor stops shall consist of vapor-barrier mastic 
applied in a Z-shaped pattern over insulation face, along butt end of insulation, and 
over the surface.  Cover insulation face and surface to be insulated a width equal to 
2 times the insulation thickness but not less than 3 inches (75 mm)

5. Overlap unfaced blankets a minimum of 

. 

2 inches (50 mm) on longitudinal seams and end 
joints.  At end joints, secure with steel bands spaced a maximum of 18 inches (450 mm)

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

 
o.c. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- (150-mm-) wide strips of same material used to insulate duct.  Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm)

B. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 

 o.c. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 
for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 
follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along 
longitudinal centerline of duct.  Space 3 inches (75 mm) maximum from insulation 
end joints, and 16 inches (400 mm)

b. On duct sides with dimensions larger than 
 o.c. 

18 inches (450 mm), space pins 16 
inches (400 mm) o.c. each way, and 3 inches (75 mm)

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

 maximum from insulation 
joints.  Install additional pins to hold insulation tightly against surface at cross 
bracing. 

d. Do not overcompress insulation during installation. 
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e. Cut excess portion of pins extending beyond speed washers or bend parallel with 
insulation surface.  Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches (50 mm) from 1 edge and 1 end of insulation segment.  
Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-clinching 
staples, 1 inch (25 mm)

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

 o.c.  Install vapor barrier consisting of factory- or field-applied 
jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and protrusions. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C) 
at 18-foot (5.5-m) intervals.  Vapor stops shall consist of vapor-barrier mastic 
applied in a Z-shaped pattern over insulation face, along butt end of insulation, and 
over the surface.  Cover insulation face and surface to be insulated a width equal to 
2 times the insulation thickness but not less than 3 inches (75 mm)

5. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Groove and score insulation to fit as closely as possible to outside and 
inside radius of elbows.  Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- (150-mm-) wide strips of same material used to insulate duct.  Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm)

3.7 FIELD-APPLIED JACKET INSTALLATION 

 o.c. 

A. Where PVC jackets are indicated, install with 1-inch (25-mm)

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 
finish bead along seam and joint edge. 

 overlap at longitudinal seams and 
end joints; for horizontal applications, install with longitudinal seams along top and bottom of 
tanks and vessels.  Seal with manufacturer's recommended adhesive. 

B. Where PVDC jackets are indicated, install as follows: 

1. Apply three separate wraps of filament tape per insulation section to secure pipe 
insulation to pipe prior to installation of PVDC jacket. 

2. Wrap factory-presized jackets around individual pipe insulation sections with one end 
overlapping the previously installed sheet.  Install presized jacket with an approximate 
overlap at butt joint of 2 inches (50 mm)

3. Continuous jacket can be spiral wrapped around a length of pipe insulation.  Apply 
adhesive or PVDC tape at overlapped spiral edge.  When electing to use adhesives, refer 
to manufacturer's written instructions for application of adhesives along this spiral edge 
to maintain a permanent bond. 

 over the previous section.  Adhere lap seal using 
adhesive or SSL, and then apply 1-1/4 circumferences of appropriate PVDC tape around 
overlapped butt joint. 
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4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with 
an outer circumference of 33-1/2 inches (850 mm) or less.  The 33-1/2-inch- (850-mm-) 
circumference limit allows for 2-inch- (50-mm-)

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and 
wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges. 

 overlap seal.  Using the length of roll 
allows for longer sections of jacket to be installed at one time.  Use adhesive on the lap 
seal.  Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap seal to 
secure joint. 

3.8 FIRE-RATED INSULATION SYSTEM INSTALLATION 

A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and 
supports to maintain a continuous fire rating. 

B. Insulate duct access panels and doors to achieve same fire rating as duct. 

C. Install firestopping at penetrations through fire-rated assemblies.  Fire-stop systems are 
specified in Division 07 Section "Penetration Firestopping." 

3.9 FINISHES 

A. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

B. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be 
limited to one location(s) for each duct system defined in the "Duct Insulation Schedule, 
General" Article. 

2. Inspect field-insulated equipment, randomly selected by Architect, by removing field-
applied jacket and insulation in layers in reverse order of their installation.  Extent of 
inspection shall be limited to one location(s) for each type of equipment defined in the 
"Equipment Insulation Schedule" Article.  For large equipment, remove only a portion 
adequate to determine compliance. 

3. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing 
field-applied jacket and insulation in layers in reverse order of their installation.  Extent 
of inspection shall be limited to three locations of straight pipe, three locations of 
threaded fittings, three locations of welded fittings, two locations of threaded strainers, 
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two locations of welded strainers, three locations of threaded valves, and three locations 
of flanged valves for each pipe service defined in the "Piping Insulation Schedule, 
General" Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.11 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply, return and outdoor air. 
2. Indoor, exposed supply, return and outdoor air. 
3. Indoor, concealed, Type I, commercial, kitchen hood exhaust. 
4. Indoor, exposed, Type I, commercial, kitchen hood exhaust. 
5. Indoor, concealed oven and warewash exhaust. 
6. Indoor, exposed oven and warewash exhaust. 
7. Indoor, concealed exhaust between isolation damper and penetration of building exterior. 
8. Indoor, exposed exhaust between isolation damper and penetration of building exterior. 
9. Outdoor, concealed supply and return. 
10. Outdoor, exposed supply and return. 

B. Items Not Insulated: 
1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
2. Factory-insulated flexible ducts. 
3. Factory-insulated plenums and casings. 
4. Flexible connectors. 
5. Vibration-control devices. 
6. Factory-insulated access panels and doors. 

3.12 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, Supply & Return-Air Duct and Plenum Insulation:  Mineral-fiber blanket, 1-1/2 
inches (38 mm) thick and 0.75-lb/cu. ft. (12-kg/cu. m)

B. Concealed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation:  Fire-rated 
board; thickness as required to achieve 2-hour fire rating. 

 nominal density. 

C. Exposed, Supply & Return-Air Duct and Plenum Insulation:  Mineral-fiber board, 1-1/2 inches 
(38 mm),  3-lb/cu. ft. (48-kg/cu. m)

D. Exposed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation:  Fire-rated 
board; thickness as required to achieve 2-hour fire rating. 

 nominal density. 
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3.13 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Insulation materials and thicknesses are identified below.  If more than one material is listed for 
a duct system, selection from materials listed is Contractor's option. 

B. Concealed (Mansard), Supply & Return-Air Duct and Plenum Insulation:  Mineral-fiber 
blanket,  2 inches (50 mm) thick and 3-lb/cu. ft. (48-kg/cu. m)

C. Exposed, Supply & Return-Air Duct and Plenum Insulation:  Mineral-fiber board,  

 nominal density. 

2 inches (50 
mm) thick and 3-lb/cu. ft. (48-kg/cu. m)

3.14 PIPING INSULATION SCHEDULE, GENERAL 

 nominal density. 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.15 INDOOR PIPING INSULATION SCHEDULE 

A. Refrigerant Suction and Hot-Gas Piping:  Flexible elastomeric, 1 inch (25 mm)

3.16 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

 thick. 

A. Refrigerant Suction and Hot-Gas Piping:  Insulation shall be the following: 
1. Flexible Elastomeric:  1 inch

3.17 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

 thick. 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Ducts and Plenums, Concealed: 

1. None. 

D. Ducts and Plenums, Exposed: 

1. None. 
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E. Piping, Concealed: 

1. None. 

F. Piping, Exposed: 

1. None. 
2. PVC. 

3.18 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Ducts and Plenums, Concealed: 

1. None. 

D. Ducts and Plenums, Exposed: 
1. EPDM. 

E. Piping, Concealed: 

1. None. 

F. Piping, Exposed: 

1. EPDM. 

 

END OF SECTION 230700 
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SECTION 232300 

PART 1 - GENERAL 

REFRIGERANT PIPING 

1.1 SUMMARY 

A. This Section includes refrigerant piping used for air-conditioning applications. 

1.2 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-22: 

1. Suction Lines for Air-Conditioning Applications:  185 psig (1276 kPa)
2. Suction Lines for Heat-Pump Applications:  

. 
325 psig (2241 kPa)

3. Hot-Gas and Liquid Lines:  
. 

325 psig (2241 kPa)

1.3 SUBMITTALS 

. 

A. Product Data:  For each type of valve and refrigerant piping specialty indicated.  Include 
pressure drop based on manufacturer's test data. 

B. Shop Drawings:  Show layout of refrigerant piping and specialties, including pipe, tube, and 
fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil 
traps, double risers, wall and floor penetrations, and equipment connection details.  Show 
interface and spatial relationships between piping and equipment. 

1. Refrigerant piping indicated on Drawings is schematic only.  Size piping and design 
actual piping layout, including oil traps, double risers, specialties, and pipe and tube sizes 
to accommodate, as a minimum, equipment provided, elevation difference between 
compressor and evaporator, and length of piping to ensure proper operation and 
compliance with warranties of connected equipment. 

C. Field quality-control test reports. 

D. Operation and maintenance data. 

1.4 QUALITY ASSURANCE 

A. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

B. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 
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1.5 PRODUCT STORAGE AND HANDLING 

A. Store piping in a clean and protected area with end caps in place to ensure that piping interior 
and exterior are clean when installed. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 280, Type ACR. 

B. Wrought-Copper Fittings:  ASME B16.22. 

C. Wrought-Copper Unions:  ASME B16.22. 

D. Solder Filler Metals:  ASTM B 32.  Use 95-5 tin antimony or alloy HB solder to join copper 
socket fittings on copper pipe. 

E. Brazing Filler Metals:  AWS A5.8. 

F. Flexible Connectors: 

1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced 
protective jacket. 

2. End Connections:  Socket ends. 
3. Offset Performance:  Capable of minimum 3/4-inch (20-mm) misalignment in minimum 

7-inch- (180-mm-)
4. Pressure Rating:  Factory test at minimum 

 long assembly. 
500 psig (3450 kPa)

5. Maximum Operating Temperature:  
. 

250 deg F (121 deg C)

2.2 VALVES AND SPECIALTIES 

. 

A. Service Valves: 

1. Body:  Forged brass with brass cap including key end to remove core. 
2. Core:  Removable ball-type check valve with stainless-steel spring. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Copper spring. 
5. Working Pressure Rating:  500 psig (3450 kPa)

2.3 REFRIGERANTS 

. 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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1. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 
3. Honeywell, Inc.; Genetron Refrigerants. 
4. INEOS Fluor Americas LLC. 

C. ASHRAE 34, R-4109:  Pentafluoruethane/Difluoromethane. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints. 

B. Hot-Gas and Liquid Lines[, and Suction Lines for Heat-Pump Applications]:  Copper, Type 
ACR, annealed-temper tubing and wrought-copper fittings with [brazed] [or] [soldered] joints. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems; indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system operating 
pressure. 

J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 
fittings. 

K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and 
specialties in accessible locations to allow for service and inspection.  Install access doors or 
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panels as specified in Division 08 Section "Access Doors and Frames" if valves or equipment 
requiring maintenance is concealed behind finished surfaces. 

L. Install refrigerant piping in protective conduit where installed belowground. 

M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 
injury. 

N. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 
compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

O. When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, 
and packing, and accessible internal parts of refrigerant specialties.  Do not apply heat near 
expansion-valve bulb. 

P. Install pipe sleeves at penetrations in exterior walls and floor assemblies. 

Q. Seal penetrations through fire and smoke barriers according to Division 07 Section "Penetration 
Firestopping." 

R. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 
pipes for insulation installation. 

S. Install sleeves through floors, walls, or ceilings, sized to permit installation of full-thickness 
insulation. 

T. Seal pipe penetrations through exterior walls according to Division 07 Section "Joint Sealants" 
for materials and methods. 

U. Identify refrigerant piping and valves according to Division 23 Section "Identification for 
HVAC Piping and Equipment." 

3.3 PIPE JOINT CONSTRUCTION 

A. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 
Tube." 

1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper 
pipe. 

2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel. 

3.4 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor products are specified in Division 23 Section "Hangers and 
Supports for HVAC Piping and Equipment." 
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B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6 m)
2. Roller hangers and spring hangers for individual horizontal runs 

 long. 
20 feet (6 m)

3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 
 or longer. 

20 feet (6 m)

4. Spring hangers to support vertical runs. 

 or longer, 
supported on a trapeze. 

5. Copper-clad hangers and supports for hangers and supports in direct contact with copper 
pipe. 

C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes: 

1. NPS 1/2 (DN 15):  Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 inch 
(6.4 mm)

2. 
. 

NPS 5/8 (DN 18):  Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 inch 
(6.4 mm)

3. 
. 

NPS 1 (DN 25):  Maximum span, 72 inches (1800 mm); minimum rod size, 1/4 inch 
(6.4 mm)

4. 
. 

NPS 1-1/4 (DN 32):  Maximum span, 96 inches (2400 mm); minimum rod size, 3/8 inch 
(9.5 mm)

5. 
. 

NPS 1-1/2 (DN 40):  Maximum span, 96 inches (2400 mm); minimum rod size, 3/8 inch 
(9.5 mm)

6. 
. 

NPS 2 (DN 50):  Maximum span, 96 inches (2400 mm); minimum rod size, 3/8 inch (9.5 
mm)

7. 
. 

NPS 2-1/2 (DN 65):  Maximum span, 108 inches (2700 mm); minimum rod size, 3/8 inch 
(9.5 mm)

D. Support multifloor vertical runs at least at each floor. 

. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping and specialties.  Isolate compressor, condenser, evaporator, and 

safety devices from test pressure if they are not rated above the test pressure. 
3. Test high- and low-pressure side piping of each system separately at not less than the 

pressures indicated in Part 1 "Performance Requirements" Article. 

a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout duration of 

test. 
c. Test joints and fittings with electronic leak detector or by brushing a small amount 

of soap and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 
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3.6 SYSTEM CHARGING 

A. Charge system using the following procedures: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers (67 Pa)

3. Break vacuum with refrigerant gas, allowing pressure to build up to 

.  If 
vacuum holds for 12 hours, system is ready for charging. 

2 psig (14 kPa)
4. Charge system with a new filter-dryer core in charging line. 

. 

3.7 ADJUSTING 

A. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system 
design temperature. 

B. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 

1. Open shutoff valves in condenser water circuit. 
2. Open compressor suction and discharge valves. 
3. Open refrigerant valves except bypass valves that are used for other purposes. 

 

END OF SECTION 232300 
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SECTION 233113 

PART 1 - GENERAL 

METAL DUCTS 

1.1 SUMMARY 

A. Section Includes: 

1. Rectangular ducts and fittings. 
2. Round ducts and fittings. 
3. Sheet metal materials. 
4. Sealants and gaskets. 
5. Hangers and supports. 
6. Seismic-restraint devices. 

B. Related Sections: 

1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, 
and balancing requirements for metal ducts. 

2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and performance requirements and design 
criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Duct hangers and supports shall withstand the effects of gravity loads 
and stresses within limits and under conditions described in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible". 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1-2004. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, 
and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 
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3. Duct layout indicating sizes, configuration, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 
12. Hangers and supports, including methods for duct and building attachment and vibration 

isolation. 

C. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
5. Design Calculations:  Calculations for selecting hangers and supports. 

D. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved: 

1. Duct installation in congested spaces, indicating coordination with general construction, 
building components, and other building services.  Indicate proposed changes to duct 
layout. 

2. Suspended ceiling components. 
3. Structural members to which duct will be attached. 
4. Size and location of initial access modules for acoustical tile. 
5. Penetrations of fire-rated construction. 
6. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Perimeter moldings. 

E. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel," for hangers and supports.  AWS D9.1M/D9.1, "Sheet Metal 
Welding Code," for duct joint and seam welding. 

B. Welding Qualifications:  Qualify procedures and personnel according to the following: 
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1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

PART 2 - PRODUCTS 

2.1 RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular 
Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 2, "Fittings and Other Construction," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.2 ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 
indicated static-pressure class unless otherwise indicated. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Lindab Inc. 
b. McGill AirFlow LLC. 
c. SEMCO Incorporated. 
d. Sheet Metal Connectors, Inc. 
e. Spiral Manufacturing Co., Inc. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 
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and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," 
for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and 
Figure 3-5, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, 
seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G90 (Z275)
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

. 

C. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for 
exposed ducts. 

D. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in 
the "Duct Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be 
No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article. 

E. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

F. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 
mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm)

2.4 SEALANT AND GASKETS 

. 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 
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1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified 
acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight 
seal. 

2. Tape Width:  3 inches (76 mm)
3. Sealant:  Modified styrene acrylic. 

. 

4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class:  10-inch wg (2500 Pa)
7. Service:  Indoor and outdoor. 

, positive and negative. 

8. Service Temperature:  Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C)
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum. 

. 

10. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Solids Content:  Minimum 65 percent. 
3. Shore A Hardness:  Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC:  Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class:  10-inch wg (2500 Pa)
8. Service:  Indoor or outdoor. 

, positive and negative. 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 
steel, or aluminum sheets. 

D. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
4. Class:  25. 
5. Use:  O. 
6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg (0.14 L/s per 
sq. m at 250 Pa) and shall be rated for 10-inch wg (2500-Pa)

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

 static-pressure class, 
positive or negative. 

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 
and fitting spigots. 
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2.5 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 

B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 4-1 (Table 4-1M)

C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

, "Rectangular Duct Hangers Minimum Size," and 
Table 4-2, "Minimum Hanger Sizes for Round Duct." 

D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device. 

E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

F. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system.  Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations.  
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 
Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

H. Install ducts with a clearance of 1 inch

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

, plus allowance for insulation thickness. 
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J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 
view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 
inches (38 mm)

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  
Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke 
dampers. 

. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials. Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines." 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use 
two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When 
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, 
and treat the welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 
hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 

3.3 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN 
HOOD EXHAUST DUCT 

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and 
sloped a minimum of 2 percent to drain grease back to the hood. 

B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals 
of 20 feet in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings.  
Locate access panel on top or sides of duct a minimum of 1-1/2 inches (38 mm)

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and 
authorities having jurisdiction. 

 from bottom of 
duct. 

3.4 DUCT SEALING 

A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
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2. Seal Class A. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 4, "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches (100 mm)
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 

 thick. 

4 inches (100 mm)

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," 

 thick. 

Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, 
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and 
supports within 24 inches (610 mm) of each elbow and within 48 inches (1200 mm)

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

 of each 
branch intersection. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 
feet (5 m)

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, 
and shear capacities appropriate for supported loads and building materials where used. 

. 

3.6 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Division 23 Section 
"Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.7 START UP 

A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and 
Balancing for HVAC." 

3.8 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 
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B. Supply Ducts: 3 inches. 

C. Return Ducts: 2 inches. 

D. Exhaust Ducts: 2 inches. 

1. Ducts Connected to Commercial Kitchen Hoods:  Comply with NFPA 96. 
a. Concealed:  Carbon-steel sheet. 
b. Welded seams and joints. 

2. Ducts Connected to Dishwasher Hoods: 

a. Type 304, stainless-steel sheet. 
b. Welded seams and flanged joints with watertight EPDM gaskets. 

E. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

2. Stainless-Steel Ducts: 

a. Exposed to Airstream:  Match duct material. 
b. Not Exposed to Airstream:  Match duct material. 

F. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 2-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane 
Runners," and Figure 2-4, "Vane Support in Elbows." 

d. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-
1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have 
proportionately fewer segments. 

e. Round Elbows, 12 Inches (305 mm) 
f. Round Elbows, 

and Smaller in Diameter:  Stamped or pleated. 
14 Inches (356 mm)

G. Branch Configuration: 

 and Larger in Diameter:  Standing seam. 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 2-6, "Branch Connections." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 
b. Rectangular Main to Round Branch:  Spin in. 

2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees."  
Saddle taps are permitted in existing duct. 
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a. Conical tap. 

 

END OF SECTION 233113 
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SECTION 233300 

PART 1 - GENERAL 

AIR DUCT ACCESSORIES 

1.1 SUMMARY 

A. Section Includes: 

1. Backdraft and pressure relief dampers. 
2. Manual volume dampers. 
3. Control dampers. 
4. Fire dampers. 
5. Flange connectors. 
6. Turning vanes. 
7. Duct-mounted access doors. 
8. Flexible connectors. 
9. Flexible ducts. 
10. Duct accessory hardware. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and 
attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction.  
Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction.  Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Control damper installations. 
d. Fire-damper installations, including sleeves; and duct-mounted access doors. 
e. Wiring Diagrams:  For power, signal, and control wiring. 

C. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with AMCA 500-D testing for damper rating. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G90 (Z275)
2. Exposed-Surface Finish:  Mill phosphatized. 

. 

C. Aluminum Sheets:  Comply with ASTM B 209

D. Extruded Aluminum:  Comply with 

, Alloy 3003, Temper H14; with mill finish for 
concealed ducts and standard, 1-side bright finish for exposed ducts. 

ASTM B 221

E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

, Alloy 6063, Temper T6. 

F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches

2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

. 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Air Balance Inc.; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Duro Dyne Inc. 
4. Greenheck Fan Corporation. 
5. Lloyd Industries, Inc. 
6. Nailor Industries Inc. 
7. Pottorff; a division of PCI Industries, Inc. 
8. Ruskin Company. 
9. SEMCO Incorporated. 

B. Description:  Gravity balanced. 

C. Maximum Air Velocity:  2000 fpm

D. Maximum System Pressure:  

. 

1-inch wg

E. Frame:  

. 

0.052-inch-

F. Blades:  Multiple single-piece blades, center-pivoted, maximum 

thick, galvanized sheet steel, with welded corners and mounting flange. 

6-inch (150-mm) width, 0.025-
inch-thick, roll-formed aluminum with sealed edges. 



Belmar Pavilions 233300 - 3 Air Duct Accessories 

G. Blade Action:  Parallel. 

H. Blade Seals:  Neoprene, mechanically locked. 

I. Blade Axles: 

1. Material: Nonferrous metal. 
2. Diameter: 0.20 inch

J. Tie Bars and Brackets:  Aluminum. 

. 

K. Return Spring:  Adjustable tension. 

L. Bearings: Steel ball or synthetic pivot bushings. 

M. Accessories: 

1. Adjustment device to permit setting for varying differential static pressure. 
2. Counterweights and spring-assist kits for vertical airflow installations. 
3. Electric actuators. 
4. Screen Mounting:  Rear mounted. 
5. Screen Material:  Aluminum. 
6. Screen Type:  Bird. 
7. 90-degree stops. 

2.3 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Air Balance Inc.; a division of Mestek, Inc. 
b. Flexmaster U.S.A., Inc. 
c. McGill AirFlow LLC. 
d. METALAIRE, Inc. 
e. Nailor Industries Inc. 
f. Pottorff; a division of PCI Industries, Inc. 
g. Ruskin Company. 
h. Trox USA Inc. 

2. Standard leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Hat-shaped, galvanized-steel channels, 0.064-inch (1.62-mm)
b. Mitered and welded corners. 

 minimum thickness. 

c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 
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a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch (1.62 mm)

6. Blade Axles:  Galvanized steel. 

 thick. 

7. Bearings: 

a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa)

8. Tie Bars and Brackets:  Galvanized steel. 

 or less shall have 
axles full length of damper blades and bearings at both ends of operating shaft. 

B. Jackshaft: 

1. Size:  1-inch
2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on 

supports at each mullion and at each end of multiple-damper assemblies. 

 diameter. 

3. Length and Number of Mountings:  As required to connect linkage of each damper in 
multiple-damper assembly. 

C. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated steel, 
and a 3/4-inch

2. Include center hole to suit damper operating-rod size. 
 hexagon locking nut. 

3. Include elevated platform for insulated duct mounting. 

2.4 CONTROL DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Arrow United Industries; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Duro Dyne Inc. 
4. Flexmaster U.S.A., Inc. 
5. Greenheck Fan Corporation. 
6. Lloyd Industries, Inc. 
7. METALAIRE, Inc. 
8. Nailor Industries Inc. 
9. Ruskin Company. 
10. Vent Products Company, Inc. 

 

B. Frames: 

1. Hat shaped. 
2. Galvanized-steel channels, 0.064 inch
3. Mitered and welded corners. 

 thick. 



Belmar Pavilions 233300 - 5 Air Duct Accessories 

C. Blades: 

1. Multiple blade with maximum blade width of 8 inches (200 mm)
2. Opposed-blade design. 

. 

3. Galvanized steel. 
4. 0.064 inch
5. Blade Edging:  Closed-cell neoprene edging. 

 thick. 

D. Blade Axles:  1/2-inch-

1. Operating Temperature Range:  From 

 diameter; galvanized steel; blade-linkage hardware of zinc-plated steel 
and brass; ends sealed against blade bearings. 

minus 40 to plus 200 deg F

E. Bearings: 

. 

1. Oil-impregnated bronze. 
2. Dampers in ducts with pressure classes of 3-inch wg

3. Thrust bearings at each end of every blade. 

 or less shall have axles full length of 
damper blades and bearings at both ends of operating shaft. 

2.5 FIRE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Air Balance Inc.; a division of Mestek, Inc. 
2. Arrow United Industries; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Greenheck Fan Corporation. 
5. McGill AirFlow LLC. 
6. METALAIRE, Inc. 
7. Nailor Industries Inc. 
8. Pottorff; a division of PCI Industries, Inc. 
9. Ruskin Company. 
10. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Type:  Dynamic; rated and labeled according to UL 555 by an NRTL. 

C. Closing rating in ducts up to 4-inch wg (1-kPa) static pressure class and minimum 4000-fpm

D. Fire Rating:  1-1/2 and 3 hours. 

  
velocity. 

E. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch-

F. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel. 

 
thick galvanized steel; with mitered and interlocking corners. 

1. Minimum Thickness:  0.052 or 0.138 inch thick, as indicated, and of length to suit 
application. 
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2. Exception:  Omit sleeve where damper-frame width permits direct attachment of 
perimeter mounting angles on each side of wall or floor; thickness of damper frame must 
comply with sleeve requirements. 

G. Mounting Orientation:  Vertical or horizontal as indicated. 

H. Blades:  Roll-formed, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of 
interlocking blades, use full-length, 0.034-inch-

I. Heat-Responsive Device:  Electric resettable link and switch package, factory installed, 

 thick, galvanized-steel blade connectors. 

165 
deg F (74 deg C)

2.6 FLANGE CONNECTORS 

 rated. 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Ductmate Industries, Inc. 
2. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, 
gaskets, and components. 

C. Material:  Galvanized steel. 

D. Gage and Shape:  Match connecting ductwork. 

2.7 TURNING VANES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. METALAIRE, Inc. 
4. SEMCO Incorporated. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated 
faces and fibrous-glass fill. 

C. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-bonded 
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into 
vane runners suitable for duct mounting. 

D. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows." 
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E. Vane Construction:  Single wall. 

2.8 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Cesco Products; a division of Mestek, Inc. 
2. Ductmate Industries, Inc. 
3. Flexmaster U.S.A., Inc. 
4. Greenheck Fan Corporation. 
5. McGill AirFlow LLC. 
6. Nailor Industries Inc. 
7. Pottorff; a division of PCI Industries, Inc. 
8. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," 
and 2-11, "Access Panels - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches:  1-by-1-inch
e. Fabricate doors airtight and suitable for duct pressure class. 

 butt or piano hinge and cam latches. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches
b. Access Doors up to 

 Square:  No hinges and two sash locks. 
18 Inches

c. Access Doors up to 
 Square:  Two hinges and two sash locks. 

24 by 48 Inches
d. Access Doors Larger Than 

:  Three hinges and two compression latches. 
24 by 48 Inches

2.9 DUCT ACCESS PANEL ASSEMBLIES (for Kitchen Hood Exhaust) 

:  Four hinges and two compression 
latches with outside and inside handles. 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Ductmate Industries, Inc. 
2. Flame Gard, Inc. 
3. 3M. 

B. Labeled according to UL 1978 by an NRTL. 

C. Panel and Frame:  Minimum thickness 0.0528-inch (1.3-mm) carbon steel. 
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D. Fasteners:  Carbon steel.  Panel fasteners shall not penetrate duct wall. 

E. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for 
minimum 2000 deg F (1093 deg C)

F. Minimum Pressure Rating:  

. 

10-inch wg (2500 Pa)

2.10 FLEXIBLE CONNECTORS 

, positive or negative. 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Ventfabrics, Inc. 
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to 2 
strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch-

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

 thick 
aluminum sheets.  Provide metal compatible with connected ducts. 

1. Minimum Weight:  26 oz./sq. yd.
2. Tensile Strength:  

  
480 lbf/inch  in the warp and 360 lbf/inch

3. Service Temperature:  
 in the filling. 

Minus 40 to plus 200 deg F

F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, 
synthetic rubber resistant to UV rays and ozone. 

. 

1. Minimum Weight:  24 oz./sq. yd.
2. Tensile Strength:  

  
530 lbf/inch (93 N/mm) in the warp and 440 lbf/inch (77 N/mm)

3. Service Temperature:  

 in the 
filling. 

Minus 50 to plus 250 deg F (Minus 45 to plus 121 deg C)

G. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in 
compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan 
discharge and duct. 

. 

1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 
30 degrees of angular rod misalignment without binding or reducing isolation efficiency. 

2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the 
spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
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5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 
deformation or failure. 

6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene. 
7. Coil Spring:  Factory set and field adjustable for a maximum of 1/4-inch (6-mm)

2.11 FLEXIBLE DUCTS 

 
movement at start and stop. 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct:  UL 181, Class 1, black polymer film supported by helically wound, 
spring-steel wire; fibrous-glass insulation; [polyethylene] [aluminized] vapor-barrier film. 

1. Pressure Rating:  4-inch wg (1000 Pa) positive and 0.5-inch wg (125 Pa)
2. Maximum Air Velocity:  

 negative. 
4000 fpm (20 m/s)

3. Temperature Range:  
. 

Minus 20 to plus 175 deg F (Minus 29 to plus 79 deg C)
4. Insulation R-Value:  [Comply with ASHRAE/IESNA 90.1-2004] <Insert value>. 

. 

C. Flexible Duct Connectors: 

1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a 
worm-gear action in sizes 3 through 18 inches (75 through 460 mm)

2.12 DUCT ACCESSORY HARDWARE 

, to suit duct size. 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in 
aluminum ducts. 
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C. Install control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust 
fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend 
from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with 
hat channels of same depth as liner, and terminate liner with nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 
2. Install aluminum volume dampers in aluminum ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install fire dampers according to UL listing. 

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 
1. At outdoor-air intakes and mixed-air plenums. 
2. Downstream from control dampers, backdraft dampers, and equipment. 
3. Adjacent to and close enough to fire dampers, to reset or reinstall fusible links.  Access 

doors for access to fire dampers having fusible links shall be pressure relief access doors; 
and shall be outward operation for access doors installed upstream from dampers and 
inward operation for access doors installed downstream from dampers. 

4. At each change in direction and at maximum 50-foot (15-m)
5. Control devices requiring inspection. 

 spacing. 

6. Elsewhere as indicated. 

I. Install access doors with swing against duct static pressure. 

J. Access Door Sizes: 

1. One-Hand or Inspection Access:  8 by 5 inches
2. Two-Hand Access:  

. 
12 by 6 inches

3. Head and Hand Access:  
. 

18 by 10 inches
4. Head and Shoulders Access:  

. 
21 by 14 inches

5. Body Access:  
. 

25 by 14 inches.
6. Body plus Ladder Access:  

  
25 by 17 inches

K. Label access doors according to Division 23 Section "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

. 

L. Install flexible connectors to connect ducts to equipment. 

M. Connect diffusers to ducts with maximum 48-inch

N. Connect flexible ducts to metal ducts with adhesive and draw bands. 

 lengths of flexible duct clamped or strapped 
in place.   Use ridge connections above hard ceilings. 

O. Install duct test holes where required for testing and balancing purposes. 
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P. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach 
thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch (6-mm)

3.2 FIELD QUALITY CONTROL 

 movement 
during start and stop of fans. 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
3. Operate fire dampers to verify full range of movement and verify that proper heat-

response device is installed. 
4. Inspect turning vanes for proper and secure installation. 

 

END OF SECTION 233300 
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SECTION 233423 

PART 1 - GENERAL 

HVAC POWER VENTILATORS 

1.1 SUMMARY 

A. This Section includes the following: 

1. Centrifugal roof ventilators. 
2. Ceiling-mounting ventilators. 

1.2 SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of 
product indicated and include the following: 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

C. Field quality-control test reports. 

D. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards. 

C. UL Standard:  Power ventilators shall comply with UL 705. 

PART 2 - PRODUCTS 

2.1 Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Acme Engineering & Mfg. Corp. 
2. Aerovent; a Twin City Fan Company. 
3. Carnes Company HVAC. 
4. Greenheck. 
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5. JencoFan; Div. of Breidert Air Products. 
6. Loren Cook Company. 
7. Penn Ventilation. 

2.2 CEILING MOUNTED VENTILATORS 

A. General 

1. Fan shall be ceiling, wall, or inline mounted, direct drive, centrifugal exhaust fan.  
2. Fan shall be manufactured by an ISO 9001 certified company.  
3. Fan shall be listed by Underwriters Laboratories (UL 705) and UL listed for Canada 

(CUL 705).  
4. Fan shall bear the AMCA Certified Ratings Seal for Sound and Air Performance. 

B. Construction 

1. Fan housing shall be minimum 20 gauge galvanized steel and acoustically insulated.  
2. Blower and motor assembly shall be mounted to a minimum 14 gauge reinforcing 

channel and shall be easily removable from the housing.  
3. Motor shall be mounted on vibration isolators.  
4. Unit shall be supplied with integral wiring box and disconnect receptacle shall be 

standard.  
5. Discharge position shall be convertible from right angle to straight through by moving 

interchangeable panels.  
6. The outlet duct collar shall include a reinforced aluminum damper with continuous 

aluminum hinge rod and nylon bushings.  
7. To accommodate different ceiling thickness, an adjustable prepunched mounting bracket 

shall be provided.  
8. A powder painted white steel grille shall be provided as standard.  
9. Unit shall be shipped in ISTA Certified Transit Tested Packaging. 

C. Wheel  

1. Wheel shall be centrifugal forward curved type, constructed of galvanized steel.  
2. Wheel shall be balanced in accordance with AMCA Standard 204-96, Balance Quality 

and Vibration Levels for Fans. 

D. Motor 

1. Motor shall be open drip proof type with permanently lubricated sealed bearings, built-in 
thermal overload protection and disconnect plug.  

2. Motor shall be furnished at the specified voltage. 

2.3 UPBLAST CENTRIFUGAL EXHAUST VENT. DIRECT DRIVE 

A. Fan shall be a spun aluminum, roof mounted, direct driven, upblast centrifugal exhaust 
ventilator. 
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B. Certifications:  
1. Fan shall be manufactured at an ISO 9001 certified facility.  
2. Fan shall be listed by Underwriters Laboratories (UL 705). 
3. Fan shall bear the AMCA certified ratings seal for sound and air performance. 

C. Construction:  
1. Fan shall be of bolted and welded construction utilizing corrosion resistant fasteners.  
2. The spun aluminum structural components shall be constructed of minimum 16 gauge 

marine alloy aluminum, bolted to a rigid aluminum support structure.  
3. The aluminum base shall have a one piece inlet spinning and continuously welded curb 

cap corners for maximum leak protection. The windband shall have a rolled bead for 
added strength.  

4. An integral conduit chase shall be provided into the motor compartment to facilitate 
wiring connections. The motor shall be enclosed in a weather-tight compartment, 
separated from the exhaust airstream.  

5. Unit shall bear an engraved aluminum nameplate. Nameplate shall indicate design CFM 
and static pressure.  

6. Unit shall be shipped in ISTA certified transit tested packaging. 

D. Wheel:  
1. Wheel shall be centrifugal backward inclined, constructed of 100% aluminum, including 

a precision machined cast aluminum hub.  
2. An aerodynamic aluminum inlet cone shall be provided for maximum performance and 

efficiency.  
3. Wheel shall be balanced in accordance with AMCA Standard 204-96, Balance Quality 

and Vibration Levels for Fans. 

E. Motor shall be heavy duty type with permanently lubricated sealed bearings and furnished at the 
specified voltage, phase and enclosure. 

2.4 RESTAURANT UPBLAST CENTRIFUGAL EXHAUST VENT. BELT DRIVE 

A. Fan shall be a spun aluminum, roof mounted, belt driven, upblast high pressure centrifugal 
exhaust ventilator. 

B. Certifications: 
1. Fan shall be manufactured at an ISO 9001 certified facility.  
2. Fan shall be listed by Underwriters Laboratories (UL 762).  
3. Fan shall bear the AMCA certified ratings seal for sound and air performance. 

C. Construction:  
1. The fan shall be of bolted and welded construction utilizing corrosion resistant fasteners.  
2. The spun aluminum structural components shall be constructed of minimum 16 gauge 

marine alloy aluminum, bolted to a rigid aluminum support structure.  
3. The aluminum base shall have a one piece inlet spinning and continuously welded curb 

cap corners for maximum leak protection. The windband shall have a rolled bead for 
added strength.  

4. A two piece top cap shall have stainless steel quick release latches to provide access into 
the motor compartment without the use of tools.  
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5. An external wiring compartment with integral conduit chase shall be provided into the 
motor compartment to facilitate wiring connections.  

6. The motor, bearings and drives shall be mounted on a minimum 14 gauge steel power 
assembly. These components shall be enclosed in a weather-tight compartment, separated 
from the exhaust airstream.  

7. A one inch thick, three pound density foil back heat shield shall be utilized to protect the 
motor and drive components from excessive heat.  

8. Lifting lugs shall be provided to help prevent damage from improper lifting.  
9. Unit shall bear an engraved aluminum nameplate. Nameplate shall indicate design CFM, 

static pressure, and maximum fan RPM.  
10. Unit shall be shipped in ISTA certified transit tested packaging. 

D. Wheel:  
1. Wheel shall be centrifugal backward inclined, constructed of 100 percent aluminum, 

including a precision machined cast aluminum hub.  
2. Wheel inlet shall overlap an aerodynamic aluminum inlet cone to provide maximum 

performance and efficiency.  
3. Wheel shall be balanced in accordance with AMCA Standard 204-96, Balance Quality 

and Vibration Levels for Fans. 

E. Motor shall be heavy duty type with permanently lubricated sealed ball bearings and furnished 
at the specified voltage, phase and enclosure. 

F. Bearings:  
1. Bearings shall be designed and individually tested specifically for use in air handling 

applications.  
2. Construction shall be heavy duty regreasable ball type in cast iron pillow block housing 

selected for a minimum L50 life in excess of 200,000 hours at maximum cataloged 
operating speed. 

G. Belts and Drives:  
1. Belts shall be oil and heat resistant, non-static type.  
2. Drives shall be precision machined cast iron type, keyed and securely attached to the 

wheel and motor shafts.  
3. Drives shall be sized for 150 percent of the installed motor horsepower.  
4. The variable pitch motor drive must be factory set to the specified fan RPM. 

2.5 MOTORS 

A. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC 
Equipment." 

B. Enclosure Type:  Totally enclosed, fan cooled. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Secure roof-mounting fans to roof curbs with cadmium-plated hardware.  Refer to Division 07 
Section "Roof Accessories" for installation of roof curbs. 

C. Support suspended units from structure using threaded steel rods and spring hangers. 

D. Install units with clearances for service and maintenance. 

E. Label units according to requirements specified in Division 23 Section "Identification for 
HVAC Piping and Equipment." 

F. Duct installation and connection requirements are specified in other Division 23 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Division 23 Section 
"Air Duct Accessories." 

G. Install ducts adjacent to power ventilators to allow service and maintenance. 

H. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

I. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 
and Cables." 

3.2 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and 
adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
9. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 
10. Shut unit down and reconnect automatic temperature-control operators. 
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11. Remove and replace malfunctioning units and retest as specified above. 

B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

 

END OF SECTION 233423 
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SECTION 233713 

PART 1 - GENERAL 

DIFFUSERS, REGISTERS, AND GRILLES 

1.1 SUMMARY 

A. Section Includes: 
1. Square ceiling diffusers. 
2. Fixed face registers and grilles. 

B. Related Sections: 

1. Division 08 Section "Louvers and Vents" for fixed and adjustable louvers and wall vents, 
whether or not they are connected to ducts. 

2. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volume-
control dampers not integral to diffusers, registers, and grilles. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated, include the following: 

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

B. Samples:  For each exposed product and for each color and texture specified. 

PART 2 - PRODUCTS 

2.1 Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

a. Anemostat Products; a Mestek company. 
b. Carnes. 
c. Krueger. 
d. Nailor Industries Inc. 
e. Price Industries. 
f. Titus. 

2.2 SQUARE PLAQUE CEILING DIFFUSER 

A. Diffusers shall consist of a precision formed back cone of one piece seamless construction 
which incorporates a round inlet collar of sufficient length for connecting rigid or flexible duct.  
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B. An inner plaque assembly shall be incorporated that drops no more than 1/4" below the ceiling 
plane to assure proper air distribution performance.  

C. The inner plaque assembly shall be completely removable from the diffuser face to allow full 
access to any dampers or other ductwork components located near the diffuser neck.  

D. Finish shall be B12 White Powder Coat. 

2.3 FIXED DEFLECTION LOUVERED FACED RETURN/EXHAUST GRILLES/REGISTERS 

A. Device shall be typically of steel of the sizes and mounting types indicated on the plans and 
outlets schedule. Where high humidity existing change construction to aluminum. 

B. Grilles shall be 45 degree deflection fixed louver type.  

C. The blades shall run parallel to the (long/short) dimension of the grille as indicated in the outlet 
schedule.  

D. The grille shall be finished in White Powder Coat. 

E. Provide integral damper with the following requirements (Note required on transfer devices) 

1. The integral volume control damper shall be of the opposed blade type and shall be 
constructed of typically cold rolled steel 

2. Where grille is of different material damper shall match grille construction  
3. The damper shall be operable from the register face.  

2.4 SOURCE QUALITY CONTROL 

A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, 
and accessories.  Air outlet and inlet locations have been indicated to achieve design 
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make 
final locations where indicated, as much as practical.  For units installed in lay-in ceiling panels, 
locate units in the center of panel.  Where architectural features or other items conflict with 
installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 
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3.2 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing. 

 

END OF SECTION 233713 
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SECTION 237413 

PACKAGED, OUTDOOR, CENTRAL-STATION AIR-HANDLING UNITS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes packaged, outdoor, central-station air-handling units (rooftop units) with 
the following components and accessories: 

1. Direct-expansion cooling. 
2. Gas furnace. 
3. Economizer outdoor- and return-air damper section. 
4. Roof curbs. 

1.2 DEFINITIONS 

A. Outdoor-Air Refrigerant Coil:  Refrigerant coil in the outdoor-air stream to reject heat during 
cooling operations and to absorb heat during heating operations.  "Outdoor air" is defined as the 
air outside the building or taken from outdoors and not previously circulated through the 
system. 

B. Outdoor-Air Refrigerant-Coil Fan:  The outdoor-air refrigerant-coil fan in RTUs.  "Outdoor air" 
is defined as the air outside the building or taken from outdoors and not previously circulated 
through the system. 

C. RTU:  Rooftop unit.  As used in this Section, this abbreviation means packaged, outdoor, 
central-station air-handling units.  This abbreviation is used regardless of whether the unit is 
mounted on the roof or on a concrete base on ground. 

D. Supply-Air Fan:  The fan providing supply-air to conditioned space.  "Supply air" is defined as 
the air entering a space from air-conditioning, heating, or ventilating apparatus. 

E. Supply-Air Refrigerant Coil:  Refrigerant coil in the supply-air stream to absorb heat (provide 
cooling) during cooling operations and to reject heat (provide heating) during heating 
operations.  "Supply air" is defined as the air entering a space from air-conditioning, heating, or 
ventilating apparatus. 

1.3 PERFORMANCE REQUIREMENTS 

A. Wind-Restraint Performance: 

1. Basic Wind Speed:  120 MPH 
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1.4 SUBMITTALS 

A. Product Data:  Include manufacturer's technical data for each RTU, including rated capacities, 
dimensions, required clearances, characteristics, furnished specialties, and accessories. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and maintenance data. 

E. Warranty. 

1.5 QUALITY ASSURANCE 

A. ARI Compliance: 

1. Comply with ARI 210/240 and ARI 340/360 for testing and rating energy efficiencies for 
RTUs. 

2. Comply with ARI 270 for testing and rating sound performance for RTUs. 

B. ASHRAE Compliance: 

1. Comply with ASHRAE 15 for refrigerant system safety. 
2. Comply with ASHRAE 33 for methods of testing cooling and heating coils. 
3. Comply with applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and Startup." 

C. NFPA Compliance:  Comply with NFPA 90A and NFPA 90B. 

D. UL Compliance:  Comply with UL 1995. 

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 
components of RTUs that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years 
from date of Substantial Completion. 

2. Warranty Period for Gas Furnace Heat Exchangers:  Manufacturer's standard, but not less 
than five years from date of Substantial Completion. 
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3. Warranty Period for Solid-State Ignition Modules:  Manufacturer's standard, but not less 
than one year from date of Substantial Completion. 

4. Warranty Period for Control Boards:  Manufacturer's standard, but not less than one year 
from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Lennox Industries Inc. 
2. McQuay International. 
3. Trane; American Standard Companies, Inc. 
4. YORK International Corporation. 

2.2 GENERAL UNIT DESCRIPTION 

A. Unit(s) furnished and installed shall be packaged rooftop (s) as scheduled on contract 
documents and these specifications.  Cooling capacity ratings shall be based on AHRI Standard. 
Unit(s) shall consist of insulated weather-tight casing with compressor(s), air-cooled condenser 
coil, condenser fans, evaporator coil, return-air filters, supply motors and unit controls 

B. Unit(s) shall be 100% factory run tested and fully charged with R-410A 

C. Unit(s) shall have labels, decals, and/or tags to aid in the service of the unit and indicate caution 
areas. 

D. Units shall be convertible airflow design as manufactured. 

E. Wiring internal to the unit shall be colored and numbered for identification. 

2.3 UNIT CASING 

A. Unit casing shall be constructed of zinc coated, heavy gauge, galvanized steel. Exterior surfaces 
shall be cleaned, phosphatized, and finished with a weather-resistant baked enamel finish.  

B. Unit's surface shall be tested 672 hours in a salt spray test in compliance with ASTM B117.  

C. Cabinet construction shall allow for all maintenance on one side of the unit.  

D. Service panels shall have lifting handles and be removed and reinstalled by removing two 
fasteners while providing a water and air tight seal.  

E. All exposed vertical panels and top covers in the indoor air section shall be insulated with a 
cleanable foil-faced, fire-retardant permanent, odorless glass fiber material.  
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F. The base of the unit shall be insulated with 1/8 inch, foil-faced, closed-cell insulation. All 
insulation edges shall be either captured or sealed.  

G. The unit's base pan shall have no penetrations within the perimeter of the curb other than the 
raised 1 1/8 inch high downflow supply/return openings to provide an added water integrity 
precaution, if the condensate drain backs up.  

H. The base of the unit shall have provisions for forklift and crane lifting, with forklift capabilities 
on three sides of the unit.   

I. The top cover shall be one piece construction or, where seams exist, it shall be double-hemmed 
and gasket-sealed.  The ribbed top adds extra strength and enhances water removal from unit 
top. 

2.4 AIR FILTERS 

A. Air Filters: Factory installed filters shall mount integral within the unit and shall be accessible 
through access panels. One-inch thick glass fiber disposable media filters shall be provided with 
the provisions within the unit for 2 inch thick filters to be field- provided and installed.  

2.5 FANS AND MOTORS 

A. Provide evaporator fan section with variable speed direct drive motors. 

B. Provide self-aligning, grease lubricated, ball or sleeve bearings with permanent lubrication 
fittings. 

C. Provide 3 phase units with phase monitoring protection to protect motors and compressors 
against problems caused by phase loss, phase imbalance, and phase reversal.   

D. All indoor fans shall meet the US Energy Policy Act of 1992 (EPACT). 

E. Outdoor and Indoor Fan shall be permanently lubricated and have internal thermal overload 
protection. 

F. Outdoor fans shall be direct drive, statically and dynamically balanced, draw through in the 
vertical discharge position. 

G. Provide shafts constructed of solid hot rolled steel, ground and polished, with key-way, and 
protectively coated with lubricating oil. 

2.6 GAS FIRED HEATING SECTION 

A. The heating section shall have a progressive tubular heat exchanger design using stainless steel 
burners and corrosion resistant steel throughout.  

B. An induced draft combustion blower shall be used to pull the combustion products through the 
firing tubes.  
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C. The heater shall use a direct spark ignition (DSI) system. On initial call for heat, the combustion 
blower shall purge the heat exchanger for 20 seconds before ignition After three unsuccessful 
ignition attempts, the entire heating system shall be locked out until manually reset at the 
thermostat/zone sensor.  

D. Units shall be suitable for use with natural gas and also comply with the California requirement 
for low NOx emissions (Gas/Electric Only). 

2.7 EVAPORATOR COIL 

A. Provide configured aluminum fin surface mechanically bonded to copper tubing coil. 

B. Provide an independent expansion device for each refrigeration circuit.  Factory pressure tested 
at 450 psig and leak tested at 200 psig. 

C. Provide factory installed thermal expansion valve (TXV) for each refrigerant circuit.  Factory 
pressure tested at 450 psig and leak tested at 200 psig. 

D. Provide a removable, reversible, cleanable double sloped drain pan for base of evaporator coil 
constructed of PVC.  

2.8 CONDENSER SECTION 

A. Provide internally finned seamless copper tube mechanically bonded. Factory pressure test to 
600 psig. 

B. Provide vertical discharge, direct drive fans with aluminum blades.  Fans shall be statically 
balanced. Motors shall be permanently lubricated, with integral thermal overload protection in a 
weather tight casing. 

2.9 REFRIGERATION SYSTEM 

A. All units shall have direct-drive and hermetic type 2-stage compressors with centrifugal type oil 
pumps. Motor shall be suction gas-cooled and shall have a voltage utilization range of plus or 
minus 10 percent of unit nameplate voltage. Internal overloads shall be provided with the scroll 
compressors.  Crankcase heaters shall be included. 

B. Units shall have cooling capabilities down to 0 degree F as standard. For field-installed low 
ambient accessory, the manufacturer shall provide a factory-authorized service technician that 
will assure proper installation and operation. 

C. Provide each unit with refrigerant circuit(s) factory-supplied completely piped with liquid line 
filter-drier, suction and liquid line pressure ports. 

2.10 OUTDOOR AIR SECTION 

A. Provide a fully integrated 100% modulating outside air economizer with unit return and 
barometric relief air dampers, minimum position setting, preset linkage, wiring harness with 
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plug.  Unit operation is through primary temperature controls that automatically modulate 
dampers to maintain space temperature conditions. 

B. Provide adjustable minimum position control located in the economizer section of the unit. 

C. Provide spring return motor for outside air damper closure during unit shutdown or power 
interruption. 

2.11 DDC CONTROLS OPERATING CONTROLS  

A. Provide microprocessor unit-mounted DDC control which when used with an electronic zone 
sensor provides proportional integral room control.  This UCM shall perform all unit functions 
by making all heating, cooling, and ventilating decisions through resident software logic. 

B. Provide factory-installed indoor evaporator defrost control to prevent compressor slugging by 
interrupting compressor operation. 

C. Provide an anti-cycle timing and minimum on/off between stages timing in the microprocessor. 

D. Economizer Preferred Cooling - Compressor operation is integrated with economizer cycle to 
allow mechanical cooling when economizer is not adequate to satisfy zone requirements.  
Compressors are enabled if space temperature is recovering to cooling setpoint at a rate of less 
than 0.2 degrees per minute.  Compressor low ambient lockout overrides this function.  

2.12 BUILDING MANAGEMENT SYSTEM 

A. Interface control module to Energy Management System to be furnished and mounted by 
rooftop unit manufacturer. Through this interface module, all Energy Management functions 
shall be performed. The interface module with necessary controls and sensors shall all be 
factory mounted (not field mounted). If not furnished by rooftop unit manufacturer, this shall be 
furnished by Energy Management System Contractor for factory mounting by rooftop unit 
manufacturer in rooftop unit and rated for service up to 140 F. The only field connection to 
Energy Management System shall be a single communication link. 

2.13 OPTIONS 

A. The unit wiring for field installed C02 sensors. 

B. The black epoxy coils have a thermoset vinyl coating that is bonded to the aluminum fin stock 
prior to the fin stamping process. The pre-coated coils are an economical option for protection 
in mildly corrosive environments. 

C. Condensate Overflow Switch: This option shall shut the unit down in the event that a clogged 
condensate drain line prevents proper condensate removal from the unit. 

D. Hinged Access Doors: Sheet metal hinges are available on the Filter/Evaporator Access Door 
and the Compressor/Control Access Door. This option is available on all downflow models. 
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E. Unpowered Convenience Outlet: This option is a GFCI, 120V/15amp, 2-plug, convenience 
outlet or unpowered. 

F. Through the Base Electrical with Disconnect Switch: Three-pole, molded case, disconnect 
switch with provisions for through the base electrical connections are available. The disconnect 
switch will be installed in the unit in a water tight enclosure with access through a swinging 
door. Factory wiring will be provided from the switch to the unit high voltage terminal block. 
The switch will be UL/CSA agency recognized. Note: The disconnect switch will be sized per 
NEC and UL guidelines but will not be used in place of unit overcurrent protection. 

G. Through the Base Utilities Access: An electrical service entrance shall be provided allowing 
electrical access for both control and main power connections inside the curb and through the 
base of the unit. Option will allow for field installation of liquid-tight conduit and an external 
field installed disconnect switch. 

H. Clogged Filter/Fan Failure Switch: A dedicated differential pressure switch is available to 
achieve active fan failure indication and/or clogged filter indication. These indications will be 
registered with either a zone sensor with status indication lights or an Integrated Comfort™ 
System. 

I. Differential Pressure Switches: These options allow for individual fan failure and dirty filter 
indication. The fan failure switch will disable all unit functions and “flash” the Service LED on 
the zone sensor. The dirty filter switch will light the Service LED on the zone sensor and will 
allow continued unit operation. 

J. Comparative Enthalpy measures and communicates humidity for both outdoor and return air 
conditions, and return air temperature. The unit receives and uses this information to maximize 
use of economizer cooling, and to provide maximum occupant comfort control. 

K. Tool-less Hail Guards: Tool-less, hail protection quality coil guards are available for condenser 
coil protection. 

L. CO2 Sensor: The CO2 sensor shall have the ability to monitor the concentration (parts per 
million, ppm) of CO2 (Carbon Dioxide) in the air. As the CO2 concentration changes, the 
outside air damper modulates to meet the current ventilation needs of the zone. 

M. The assembly includes fully modulating 0-100 percent motor and dampers, minimum position 
setting, preset linkage, wiring harness with plug, spring return actuator and fixed dry bulb 
control. The barometric relief shall provide a pressure operated damper that shall be gravity 
closing and shall prohibit entrance of outside air during the equipment off cycle. Differential 
enthalpy control shall be provided. 

N. Enhanced Dehumidification shall be provided on all units equipped with a Space Humidity 
sensor, regardless of whether the unit is configured with traditional Hot Gas Reheat. Humidity 
levels are decreased while increasing the comfort level in an air space through advanced 
controls of compressor and indoor fan operation. 

O. The unit shall be equipped with internally finned, 5/16" copper tubes mechanically bonded to 
configured aluminum plate fins. The coil shall be 2 row with a minimum of 16 fins per inch. 
Dehumidification shall be achieved by routing hot refrigerant gas from the discharge line of the 
compressor through the reheat coil. 
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P. Phase monitor shall provide 100% protection for motors and compressors against problems 
caused by phase loss, phase imbalance, and phase reversal. Phase monitor is equipped with an 
LED that provides an ON or FAULT indicator.  There are no field adjustments. The module 
will automatically reset from a fault condition. 

Q. Tool-less, hail protection coil guards shall be provided for condenser coil protection. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Roof Curb:  Install RTUs on curbs and coordinate roof penetrations and flashing with roof 
construction specified in Division 07 Section "Roof Accessories." Secure RTUs to upper curb 
rail, and secure curb base to roof framing with anchor bolts. 

B. Install wind restraints according to manufacturer's written instructions.  

C. Install condensate drain, minimum connection size, with trap and indirect connection to nearest 
roof drain or area drain. 

D. Install piping adjacent to RTUs to allow service and maintenance. 

1. Gas Piping:  Comply with applicable requirements in Division 23 Section "Facility 
Natural-Gas Piping." Connect gas piping to burner, full size of gas train inlet, and 
connect with union and shutoff valve with sufficient clearance for burner removal and 
service. 

E. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate 
the general arrangement of ducts.  The following are specific connection requirements: 

1. Install ducts to termination at top of roof curb. 
2. Remove roof decking only as required for passage of ducts.  Do not cut out decking 

under entire roof curb. 
3. Connect supply ducts to RTUs with flexible duct connectors specified in Division 23 

Section "Air Duct Accessories." 
4. Install return-air duct continuously through roof structure. 

3.2 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections.  
Report results in writing. 

B. Perform tests and inspections and prepare test reports. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing.  Report results in writing. 
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C. Tests and Inspections: 

1. After installing RTUs and after electrical circuitry has been energized, test units for 
compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

D. Remove and replace malfunctioning units and retest as specified above. 

3.3 CLEANING AND ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
two visits to site during other-than-normal occupancy hours for this purpose. 

B. After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters. 

 

END OF SECTION 237413 
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SECTION 237433 

PART 1 - GENERAL 

PACKAGED, OUTDOOR, HEATING MAKEUP AIR-CONDITIONERS 

1.1 SUMMARY 

A. This Section includes heating rooftop replacement-air units. 

1.2 SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories. 

B. Shop Drawings:  Include details of installation and wiring diagrams. 

C. Coordination Drawings:  Rooftop replacement-air units to roof-curb mounting details drawn to 
scale, on which the following items are shown and coordinated with each other, based on input 
from installers of the items involved: 

1. Size and location of rooftop replacement-air unit mounting rails and anchor points and 
methods for anchoring units to roof curb. 

2. Required roof penetrations for ducts, pipes, and electrical raceways, including size and 
location of each penetration. 

D. Startup service reports. 

E. Operation and maintenance data. 

F. Warranty. 

G. LEED Submittals: 

1. Product Data for Credit EA 4:  Documentation required by Credit EA 4 indicating that 
equipment and refrigerants comply. 

2. Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with 
ASHRAE 62.1-2004, Section 5 - "Systems and Equipment." 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and Startup." 
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C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-
2004, Section 6 - "Heating, Ventilating, and Air-Conditioning." 

1.4 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 
components listed below that fail in materials or workmanship within specified warranty period. 
1. Warranty Period for Heat Exchangers:  Manufacturer's standard, but not less than five 

years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Des Champs Laboratories, Incorporated. 
2. LCSystems. 
3. Reznor-Thomas & Betts Corporation; Mechanical Products Division. 

2.2 GENERAL 

A. Provide packaged, Outdoor heating units. 

B. The units shall have a minimum 81% efficiency, with gas furnace, designed for rooftop 
installation.  

C. The unit shall be specifically design for make-up air and space control applications, meeting all 
the requirements found in AHSRAE standard 90.1 and 62.2.  

D. The base unit shall consist of blower and gas heat section.  

2.3 POWER 

A. The unit shall have single power connection for 3 phase or 1 phase wiring with factory installed 
distribution blocks.  

B. The unit shall have (unit mounted, non-fusible, NEMA 1, lockable disconnect switch.  

C. The control voltage wiring shall be class 2, 120Vac and/or 24Vac/ dc. Unit shall have factory 
supplied, field powered convenience outlet ground-fault circuit interrupter.  
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2.4 BLOWER & CONTROLS 

A. The base unit blower shall include an adjustable belt-driven centrifugal fan with (open dripproof 
motor, motors must meet EISA specifications for efficiency.  

B. The motor shall have spring vibration isolated with variable frequency drive.  

C. Fan shall have air proving switch inter-locked with gas controls to prevent gas heat operation 
when the fan is not operational.  

D. The blower shall use (solid-belt). The blower assembly shall be factory set to specified CFM at 
the given static pressure.  

E. The blower assembly shall have adjustable sheave for airflow adjustment.  

F. Unit shall have 2” pleated, 13 filters.   

2.5 GAS HEAT SECTION 

A. The gas furnace shall have a heat exchanger and single burner combustion system. The Heating 
system shall provide a minimum of 81% thermal efficiency.  

B. All units shall be equipped for use with natural gas.  

C. The combustion system heat exchanger shall be of 316 stainless steel.  

D. The furnace shall be equipped with all required safety elements including flue high temperature 
switch, condensate drain, condensate drain blockage shutdown switch and heat exchanger high 
temperature shutdown.  

E. Furnace operation shall be controlled through an integrated circuit board. The circuit board shall 
monitor heater operation and have LED diagnostic indicator lights to identify abnormalities in 
control functions. The circuit board shall monitor flame failure, failed ignition, airflow and low 
gas pressure.  

F. Unit shall have a 4:1 modulating control.  

G. The unit shall use digital controller with space temperature reset sequence.  

2.6 CONTROLS 

A. Unit shall be equipped with factory installed contactors, relays, sensor, switches to perform 
DDC make-up air with space temperature reset control.  

B. The unit shall control blower, heating & reheat functions and space thermostat override control.  

C. The unit shall have labeled terminal blocks and unit mounted ladder logic wiring diagram.  
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2.7 CABINET 

A. Double wall insulated blower section shall be supplied with Horizontal supply with downturn 
plenum.  

B. The unit shall have outside air hood with permanent filters designed for 100% unit air flow from 
outside with zero water/snow entrainment. The hood shall meet ASHRAE std 62.1 entrainment 
intent.  

C. The packaged system shall have a pre-coat RAL 1001 white paint finish. Finish shall be a 
minimum 80 gloss on G30 galvanized steel.  

D. Cabinet shall be arranged for roof mounting with curb.  

E. Control, burner, and blower service compartment doors shall be hinged.  

F. Blower door hardware shall be heavy duty stainless.  

G. Control and burner door hardware shall have heavy duty external hardware. Cabinet shall have 
through-the base electrical supply knockout.  

2.8 OPTIONS 

A. The following features will be factory installed:  
1. Downturn plenum with on/off damper;  
2. Firestat;  
3. Discharge temperature low limit,  
4. High, low, or high and low gas pressure switches and relays.  
5. Gas pressure regulator  

2.9 CERTIFICATIONS 

A. The packaged heating and cooling system shall be design-certified to ANSI Z83.8 and CSA 2.6 
Standards.  

B. The energy usage shall be designed to meet ASHRAE Standard 90.1.  

C. Product manufacturer must have minimum of 40 years of experience commercial/industrial 
HVAC equipment.  

D. Product to be warranted to the original owner/ user to be free from defects in material or 
workmanship.  

E. Limited warranty to be for twelve (12) months from date of installation or eighteen (18) months 
from date of shipment from manufacturer, whichever occurs first.  
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2.10 MOTORS 

A. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC 
Equipment." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install roof curb on roof structure, according to NRCA's "Low-Slope Membrane Roofing 
Construction Details Manual," Illustration "Raised Curb Detail for Rooftop Air Handling Units 
and Ducts."  Install and secure rooftop replacement-air units on curbs and coordinate roof 
penetrations and flashing with roof construction. 

B. Install wall- and duct-mounting sensors, thermostats, and humidistats furnished by 
manufacturers for field installation.  Install control wiring and make final connections to control 
devices and unit control panel. 

C. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

D. Install piping adjacent to machine to allow service and maintenance. 

1. Gas Burner Connections:  Comply with requirements in Division 23 Section "Facility 
Natural-Gas Piping." Connect gas piping to burner, full size of gas train inlet, and 
connect with union, pressure regulator, and shutoff valve with sufficient clearance for 
burner removal and service. 

E. Duct Connections:  Duct installation requirements are specified in Division 23 Section "Metal 
Ducts." Drawings indicate the general arrangement of ducts.  Connect supply ducts to rooftop 
replacement-air units with flexible duct connectors.  Flexible duct connectors are specified in 
Division 23 Section "Air Duct Accessories." 

F. Electrical Connections:  Comply with requirements in Division 26 Sections for power wiring, 
switches, and motor controls. 

G. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

3.2 STARTUP SERVICE 

A. Complete installation and startup checks according to manufacturer's written instructions and 
perform the following: 

1. Inspect for visible damage to furnace combustion chamber. 
2. Inspect casing insulation for integrity, moisture content, and adhesion. 
3. Verify that controls are connected and operable. 
4. Clean furnace flue and inspect for construction debris. 
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5. Inspect operation of power vents. 
6. Purge gas line. 
7. Verify bearing lubrication. 
8. Inspect fan-wheel rotation for movement in correct direction without vibration and 

binding. 
9. Adjust fan belts to proper alignment and tension. 
10. Start unit. 
11. Inspect and record performance of interlocks and protective devices including response to 

smoke detectors by fan controls and fire alarm. 
12. Operate unit for run-in period. 
13. Perform the following operations for both minimum and maximum firing and adjust 

burner for peak efficiency: 

a. Measure gas pressure at manifold. 
b. Measure combustion-air temperature at inlet to combustion chamber. 
c. Measure flue-gas temperature at furnace discharge. 
d. Perform flue-gas analysis.  Measure and record flue-gas carbon dioxide and 

oxygen concentration. 
e. Measure supply-air temperature and volume when burner is at maximum firing 

rate and when burner is off.  Calculate useful heat to supply air. 

14. Calibrate thermostats. 
15. Adjust and inspect high-temperature limits. 
16. Inspect outdoor-air dampers for proper stroke. 
17. Verify operational sequence of controls. 
18. Verify operation of remote panel including pilot-light operation and failure modes.  

Inspect the following: 

a. High-limit heat exchanger. 
b. Alarms. 

B. After startup and performance testing, change filters, verify bearing lubrication, and adjust belt 
tension. 

C. Remove and replace components that do not pass tests and inspections and retest as specified 
above. 

D. Prepare written report of the results of startup services. 

3.3 ADJUSTING 

A. Adjust initial temperature set points. 

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 
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3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain rooftop replacement-air units.  Refer to Division 01 Section 
"Demonstration and Training." 

 

END OF SECTION 237433 
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SECTION 238126 

PART 1 - GENERAL 

SPLIT-SYSTEM AIR-CONDITIONERS 

1.1 SUMMARY 

A. This Section includes split-system air-conditioning and heat pump units consisting of separate 
evaporator-fan and compressor-condenser components.  Units are designed for exposed or 
concealed mounting. 

1.2 SUBMITTALS 

A. Product Data:  For each unit indicated.  Include performance data in terms of capacities, outlet 
velocities, static pressures, sound power characteristics, motor requirements, and electrical 
characteristics. 

B. LEED Submittals: 

1. Product Data for Credit EA 4:  Documentation required by Credit EA 4 indicating that 
equipment and refrigerants comply. 

2. Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with 
ASHRAE 62.1-2004, Section 5 - "Systems and Equipment." 

C. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

1.4 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace split-system air-conditioning units that fail in materials and workmanship within one 
and 6 years for the compressor from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Daikin AC. 
2. Mitsubishi Electronics America, Inc.; HVAC Division. 
3. Panasonic Corporation of America. 

2.2 SYSTEM DESCRIPTION 

A. The variable capacity heat pump and air conditioning system shall be a variable refrigerant flow 
series heat/cool split system

B. 

.  

T

C. The outdoor unit shall be direct expansion type air cooled heat pump with inverter driven twin 
rotary compressor utilizing advanced inverter control. By varying the rotational speed of the 
compressor, the inverter control will deliver the amount of refrigerant needed by each zone 
during full and partial-load conditions.  

he system shall consist of multiple indoor units and 1 to 3 outdoor units combined for capacity 
requirements.  

D. Each indoor shall be is capable of operating separately with individual temperature control.  

E. The system shall be piped with refrigerant lines using factory supplied Distribution joint kits on 
all branching lines.  

F. All refrigerant piping shall be insulated.  

G. The piping must be type C1220 phosphorous deoxidized copper and meet minimum wall 
thickness.    

H. The system shall be charged with R410A refrigerant according to manufacturer’s guidelines. 

I. The unit shall have a manufacturer’s warranty for a period of one (1) year from the date of 
installation. . There will be a six (6) year compressor warranty from the date of installation. .        

2.3 INDOOR UNIT 

A. Unit shall be mounted, piped and wired as per manufacturer’s recommendations.  

B. Unit shall be powered by 208/230V, 1 Phase, 60Hz electrical service.  
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C. Unit heat exchanger shall be made of copper tubes with aluminum fins mechanically bonded. 
Provide flair type refrigerant tubing connection. 

D. Unit shall be equipped with centrifugal fan with three speeds and automatic control. Except for 
the wall unit which can be a crossflow type fan 

E. Unit shall be controlled by Microprocessor based PCB Controller.  

F. Wall units to include: 
1. Washable Long Life Filter 
2. Receiver for wireless remote 
3. Electronic Expansion Valve (EEV) for Accurate Refrigerant Control  

G. Four-way Ceiling Cassettes to include: 
1. Four Way Air Throw 
2. Branch Duct Available 
3. Washable Long Life Air Filter 
4. Built-In Drain Pump – 25 Inch Lift Possible 
5. Electronic Expansion Valve (EEV) for Accurate Refrigerant Control 
6. Adjustable Fan Tap setting for high ceiling use. 

2.4 OUTDOOR UNIT 
 

A. GENERAL:   
1. The outdoor unit shall be designed specifically for use with VRF inverter technology 

components. 
2. The unit shall be factory assembled and wired with all refrigerant and electronic controls.  
3. The refrigerant circuit shall consist of a DC Inverter driven twin rotary type compressor, 

motors, fans, condenser coil, electronic expansion valve, oil separators, service ports, 
liquid receivers and accumulators, capillary tube, 4-way valves, and strainer. 

4. All refrigerant piping (suction, liquid and discharge) must be individually insulated 
between the outdoor and indoor units.  

5. Connectability : Up to 16 indoor units on a single outdoor unit. Connected capacity ratio 
is 50% to 130% indoor unit to outdoor unit capacity.                          

6. The sound power level shall not exceed 55 dB(A) at 3.3 feet in front at height of 4.9 feet 
during standard heat or cool mode. At the “Quiet” mode this value shall drop to 52 
dB(A). 

7. The system will automatically restart operation after a power failure. (No 
reprogramming). 

8. The following safety devices shall be included: high pressure switch, low pressure 
switch, control circuit fuses, crankcase heater, over current (CT method), inverter 
protection, anti-cycle timer. 

9. Reverse-cycle defrost for single outdoor unit.  
10. Oil management system initiates oil recovery cycle only when required, and not at a 

timed interval.  
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B. CONDENSER FAN: 
 

1. Condensing unit shall consist of one propeller type fan direct drive 0.7 kW motor with 
variable speed DC inverter. The fan motor shall have inherent protection and 
permanently lubricated bearings. 

2. The fan shall be vertical type discharge air configuration. 
3. The fan shall be protected with fan guard to prevent contact with moving parts. 
4. Condenser fan can be adjusted to handle .24 ESP. maximum 

 

C. OUTDOOR COIL 
 

1. The condenser coil shall be made of copper tubes and aluminum fins mechanically 
bonded.    

2. The condenser coil shall consist of two separate circuits. 
3. The condenser finned area shall accommodate for system sub-cooling capacity in cooling 

mode. 
4. The condenser finned area shall accommodate for system superheat capacity in heating 

mode. 
 

D. COMPRESSORS 
 

1. All compressors shall be hermetic type with crankcase heater, high and low                                        
pressure switches, and internal thermal overload.  

2. Oil Separator shall be part of the discharge (hot gas) line. 
3. Provide Suction Line Accumulator 
4. Inverter Compressor: shall be a DC Inverter driven Twin Rotary type compressor. 
5. Fixed Speed Compressor: Shall be an AC Fixed Speed Scroll type Compressor. 
6. The capacity control range shall be 10% to 100%. (single outdoor unit) 

2.5 ELECTRICAL 
1. The power supply to the outdoor unit shall be 208/230 Volts, 3 phase, 60 Hertz 
2. The control voltage between the outdoor units and indoor and indoor units shall be 12 

VDC in 18 AWG stranded shielded cable. The shielding must be grounded on one side 
only.  

3. Communication by S-net between outdoor unit, Indoor unit and Controller’s   

2.6 Salt Protected is to be provided which shall include:     
 

1. Outdoor Coil is coated with a Zinc Rich treatment. 
2. Outdoor fan has a Urethane Coating. 
3. Screws have a Hexavalent chromium-free coating and Urethane coating. 
4. Panels and frame work have a double Polyester Powder Coating. 
5. Accumulator has a Zinc Rich double coating and additional Urethane coating 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install evaporator-fan components using manufacturer's standard mounting devices securely 
fastened to building structure. 

B. Install roof-mounted, compressor-condenser components on equipment supports as specified on 
drawings. Anchor units to supports with removable, cadmium-plated fasteners. 

3.2 CONNECTIONS 

A. Connect refrigerant tubing to component's quick-connect fittings.  Install tubing to allow access 
to unit. 

B. Install piping adjacent to unit to allow service and maintenance. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust field-assembled components and equipment installation, including 
connections, and to assist in field testing.  Report results in writing. 

B. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no 
leaks exist. 

C. Operational Test:  After electrical circuitry has been energized, start units to confirm proper 
motor rotation and unit operation.  Remove malfunctioning units, replace with new components, 
and retest. 

D. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

 

END OF SECTION 238126 
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SECTION 260500 

COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sleeves for raceways and cables. 
2. Sleeve seals. 
3. Grout. 
4. Common electrical installation requirements. 

1.2 SUBMITTALS 

A. Product Data:  For sleeve seals. 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral water stop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no 
side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches 
(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm), 
thickness shall be 0.138 inch (3.5 mm). 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following 

2. Advance Products & Systems, Inc. 
a. Calpico, Inc. 
b. Metraflex Co. 
c. Pipeline Seal and Insulator, Inc. 

3. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

4. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
5. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 
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C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway 
or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.   

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing 
mechanical sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 
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3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.   

END OF SECTION 260500 
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SECTION 260519 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS & CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Copper Conductors:  Comply with NEMA WC 70. 

B. Conductor Insulation:  Comply with NEMA WC 70 for Types THW THHN-THWN XHHW  

C. Multiconductor Cable:  Comply with NEMA WC 70 for armored cable, Type A metal-clad 
cable, Type M with ground wire. 
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2.2 CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

2.3 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Coordinate sleeve selection and application with selection and application of firestopping. 

2.4 SLEEVE SEALS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 

1. Sealing Elements:  EPDM  interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

2. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 
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PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Service Entrance:  Type THHN-THWN, single conductors in raceway - Type XHHW, single 
conductors in raceway Mineral-insulated, metal-sheathed cable, Type MI. 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway Armored cable, Type AC 
Metal-clad cable, Type MC 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, 
single conductors in raceway Armored cable, Type AC Metal-clad cable, Type MC. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and underground:  Type THHN-
THWN, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in 
raceway - Armored cable, Type AC Metal-clad cable, Type MC. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  [Type THHN-THWN, single 
conductors in raceway] [Armored cable, Type AC] [Metal-clad cable, Type MC] [Mineral-
insulated, metal-sheathed cable, Type MI]. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway Underground branch-circuit cable, 
Type UF. 

H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-
steel, wire-mesh, and strain relief device at terminations to suit application. 

I. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

J. Class 2 Control Circuits:  Type THHN-THWN, in raceway Power-limited cable, concealed in 
building finishes. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 
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B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will 
not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

E. Support cables according to Division 26 Sections "Hangers and Supports for Electrical 
Systems." 

F. Identify and color-code conductors and cables according to Division 26 Section "Identification 
for Electrical Systems." 

G. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

H. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors. 

I. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm) of slack. 

3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of firestopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

D. Cut sleeves to length for mounting flush with both wall surfaces. 

E. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

F. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and cable 
unless sleeve seal is to be installed or unless seismic criteria require different clearance. 

G. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 
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H. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and cable, using joint sealant appropriate for size, depth, and location of joint according to 
Division 07 Section "Joint Sealants." 

I. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at cable penetrations.  Install sleeves and seal with firestop materials." 

J. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type flashing 
units applied in coordination with roofing work. 

K. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and 
sleeve for installing mechanical sleeve seals. 

L. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for installing 
mechanical sleeve seals. 

3.5 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground exterior-wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for cable material and 
size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular 
space between cable and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

3.6 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly." 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors,  for compliance with requirements. 

C. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519 
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SECTION 260523 

PART 1 - GENERAL 

CONTROL-VOLTAGE ELECTRICAL POWER CABLES 

1.1 SUMMARY 

A. Section Includes: 

1. UTP cabling. 
2. RS-232 cabling. 
3. RS-485 cabling. 
4. Low-voltage control cabling. 
5. Control-circuit conductors. 
6. Identification products. 

1.2 DEFINITIONS 

A. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 
for remote-control and signaling power-limited circuits. 

B. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs 
of a wall cavity). 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control reports. 

C. Maintenance data. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of an NRTL. 

B. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  50 or less. 
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C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

B. Test each pair of UTP cable for open and short circuits. 

PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. Support of Open Cabling:  NRTL labeled for support of Category 5e cabling, designed to 
prevent degradation of cable performance and pinch points that could damage cable. 

1. Support brackets with cable tie slots for fastening cable ties to brackets. 
2. Lacing bars, spools, J-hooks, and D-rings. 
3. Straps and other devices. 

B. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for 
Electrical Systems." 

1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) high, and 
2-1/2 inches (64 mm)

2.2 BACKBOARDS 

 deep. 

A. Description:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm)

2.3 UTP CABLE 

.   

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Belden CDT Inc.; Electronics Division. 
2. Berk-Tek; a Nexans company. 
3. CommScope, Inc. 
4. Draka USA. 
5. Genesis Cable Products; Honeywell International, Inc. 
6. KRONE Incorporated. 
7. Mohawk; a division of Belden CDT. 
8. Nordex/CDT; a subsidiary of Cable Design Technologies. 
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9. Superior Essex Inc. 
10. SYSTIMAX Solutions; a CommScope, Inc. brand. 
11. 3M. 
12. Tyco Electronics/AMP Netconnect; Tyco International Ltd. 

B. Description:  100-ohm, four-pair UTP. 

1. Comply with ICEA S-90-661 for mechanical properties. 
2. Comply with TIA/EIA-568-B.1 for performance specifications. 
3. Comply with TIA/EIA-568-B.2, Category 5e. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 444 and NFPA 70 for the following types: 

a. Communications, General Purpose:  Type CM or Type CMG. 
b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262. 
c. Communications, Riser Rated:  Type CMR complying with UL 1666. 
d. Communications, Limited Purpose:  Type CMX. 
e. Multipurpose:  Type MP or Type MPG. 
f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262. 
g. Multipurpose, Riser Rated:  Type MPR, complying with UL 1666. 

2.4 UTP CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following 

1. American Technology Systems Industries, Inc. 
2. Dynacom Corporation. 
3. Hubbell Premise Wiring. 
4. KRONE Incorporated. 
5. Leviton Voice & Data Division. 
6. Molex Premise Networks; a division of Molex, Inc. 
7. Nordex/CDT; a subsidiary of Cable Design Technologies. 
8. Panduit Corp. 
9. Siemon Co. (The). 
10. Tyco Electronics/AMP Netconnect; Tyco International Ltd. 

B. UTP Cable Connecting Hardware:  IDC type, using modules designed for punch-down caps or 
tools.  Cables shall be terminated with connecting hardware of the same category or higher. 

2.5 RS-232 CABLE 

A. Standard Cable:  NFPA 70, Type CM. 

1. Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors. 
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2. Polypropylene insulation. 
3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage. 
4. PVC jacket. 
5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned-copper drain 

wire. 
6. Flame Resistance:  Comply with UL 1581. 

B. Plenum-Rated Cable:  NFPA 70, Type CMP. 

1. Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors. 
2. Plastic insulation. 
3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage. 
4. Plastic jacket. 
5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned-copper drain 

wire. 
6. Flame Resistance:  Comply with NFPA 262. 

2.6 RS-485 CABLE 

A. Standard Cable:  NFPA 70, Type CM. 

1. Paired, two pairs, twisted, No. 22 AWG, stranded (7x30) tinned-copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with UL 1581. 

B. Plenum-Rated Cable:  NFPA 70, Type CMP. 

1. Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors. 
2. Fluorinated ethylene propylene insulation. 
3. Unshielded. 
4. Fluorinated ethylene propylene jacket. 
5. Flame Resistance:  NFPA 262, Flame Test. 

2.7 LOW-VOLTAGE CONTROL CABLE 

A. Paired Cable:  NFPA 70, Type CMG. 

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with UL 1581. 
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B. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP. 

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with NFPA 262. 

C. Paired Cable:  NFPA 70, Type CMG. 

1. One pair, twisted, No. 18 AWG, stranded (19x30) tinned-copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with UL 1581. 

D. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP. 

1. One pair, twisted, No. 18 AWG, stranded (19x30) tinned-copper conductors. 
2. Fluorinated ethylene propylene insulation. 
3. Unshielded. 
4. Plastic jacket. 
5. Flame Resistance:  NFPA 262, Flame Test. 

2.8 CONTROL-CIRCUIT CONDUCTORS 

A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway, complying with 
UL 83. 

B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway, complying with 
UL 83. 

C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or Type TF, 
complying with UL 83. 

2.9 IDENTIFICATION PRODUCTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Brady Corporation. 
2. HellermannTyton. 
3. Kroy LLC. 
4. Panduit Corp. 
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B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers. 

C. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PATHWAYS 

A. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends 
between pull points. 

B. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" 
for installation of conduits and wireways. 

C. Install manufactured conduit sweeps and long-radius elbows if possible. 

D. Pathway Installation in Equipment Rooms: 

1. Position conduit ends adjacent to a corner on backboard if a single piece of plywood is 
installed or in the corner of room if multiple sheets of plywood are installed around 
perimeter walls of room. 

2. Install cable trays to route cables if conduits cannot be located in these positions. 
3. Secure conduits to backboard if entering room from overhead. 
4. Extend conduits 3 inches (75 mm)
5. Install metal conduits with grounding bushings and connect with grounding conductor to 

grounding system. 

 above finished floor. 

E. Backboards:  Install backboards with 96-inch (2440-mm)

3.2 INSTALLATION OF CONDUCTORS AND CABLES 

 dimension vertical.  Butt adjacent 
sheets tightly and form smooth gap-free corners and joints. 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

1. Comply with TIA/EIA-568-B.1. 
2. Terminate all conductors; no cable shall contain unterminated elements.  Make 

terminations only at indicated outlets, terminals, and cross-connect and patch panels. 
3. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 

inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, 
outlets, racks, frames, and terminals. 
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4. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools. 

5. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

6. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating. 

7. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull 
tensions. 

C. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 
2. Install 110-style IDC termination hardware unless otherwise indicated. 
3. Do not untwist UTP cables more than 1/2 inch (12 mm)

D. Installation of Control-Circuit Conductors: 

 from the point of termination to 
maintain cable geometry. 

1. Install wiring in raceways.  Comply with requirements specified in Division 26 Section 
"Raceway and Boxes for Electrical Systems." 

E. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 
with terminating hardware and interconnection equipment. 

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches (200 mm) 
above ceilings by cable supports not more than 60 inches (1525 mm)

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other 
potentially damaging items. 

. 

F. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating 
unshielded copper voice and data communication cable from potential EMI sources, 
including electrical power lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches (127 
mm)

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 
. 

12 inches (305 
mm)

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 
. 

24 inches (600 
mm). 
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3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches (64 
mm)

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 
. 

6 inches (150 
mm)

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 
. 

12 inches (305 
mm)

4. Separation between communications cables in grounded metallic raceways and power 
lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows: 

. 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches (75 

mm)
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 

. 
6 inches (150 

mm)

5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and 
Larger:  A minimum of 

. 

48 inches (1200 mm)
6. Separation between Cables and Fluorescent Fixtures:  A minimum of 

. 
5 inches (127 mm)

3.3 REMOVAL OF CONDUCTORS AND CABLES 

. 

A. Remove abandoned conductors and cables. 

3.4 CONTROL-CIRCUIT CONDUCTORS 

A. Minimum Conductor Sizes: 

1. Class 1 remote-control and signal circuits, No 14 AWG. 
2. Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG. 
3. Class 3 low-energy, remote-control, alarm, and signal circuits, No 12 AWG. 

3.5 FIRESTOPPING 

A. Comply with TIA/EIA-569-A, Annex A, "Firestopping." 

B. Comply with BICSI TDMM, "Firestopping Systems" Article. 
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3.6 GROUNDING 

A. For data communications wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM, 
"Grounding, Bonding, and Electrical Protection" Chapter. 

B. For low-voltage wiring and cabling, comply with requirements in Division 26 Section 
"Grounding and Bonding for Electrical Systems." 

3.7 IDENTIFICATION 

A. Identify system components, wiring, and cabling according to TIA/EIA-606-A.  Comply with 
requirements for identification specified in Division 26 Section "Identification for Electrical 
Systems." 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Visually inspect UTP cable jacket materials for UL or third-party certification markings.  
Inspect cabling terminations to confirm color-coding for pin assignments, and inspect 
cabling connections to confirm compliance with TIA/EIA-568-B.1. 

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components. 

3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity 
between conductors.  Test operation of shorting bars in connection blocks.  Test cables 
after termination but not after cross connection. 

D. Document data for each measurement.  Print data for submittals in a summary report that is 
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument 
to the computer, save as text files, print, and submit. 

E. End-to-end cabling will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 260523 
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SECTION 260526 

PART 1 - GENERAL 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

1.1 SUMMARY 

A. This Section includes methods and materials for grounding systems and equipment. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm)

4. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 

 in 
diameter. 

1-
5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
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2.2 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, 
with at least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad; 3/4 inch by10 feet (19 mm by 3 m)

PART 3 - EXECUTION 

. 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger, unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum.  
Bury at least 24 inches (600 mm)

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, 
with alternating bands of green and yellow tape, with at least three bands of green and two 
bands of yellow. 

 below grade. 

D. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors, except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 
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1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway Supply Circuits:  Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway. 

9. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment 
grounding conductor in branch-circuit runs from equipment-area power panels and 
power-distribution units. 

B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters, 
dampers, humidifiers, and other duct electrical equipment.  Bond conductor to each unit and to 
air duct and connected metallic piping. 

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond 
conductor to heater units, piping, connected equipment, and components. 

D. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor 
connected to the receptacle grounding terminal.  Isolate conductor from raceway and from 
panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 
applicable derived system or service, unless otherwise indicated. 

E. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit 
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 
fitting listed for the purpose.  Install fitting where raceway enters enclosure, and install a 
separate insulated equipment grounding conductor.  Isolate conductor from raceway and from 
panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 
applicable derived system or service, unless otherwise indicated. 

F. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other 
communication equipment, provide No. 4 AWG minimum insulated grounding conductor in 
raceway from grounding electrode system to each service location, terminal cabinet, wiring 
closet, and central equipment location. 

1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding 
conductor on a 1/4-by-2-by-12-inch (6-by-50-by-300-mm)

2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 
 grounding bus. 

G. Metal Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors. 
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3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Rods:  Drive rods until tops are 2 inches (50 mm)

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating, if 
any. 

 below finished floor or final grade, 
unless otherwise indicated. 

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor. 

C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, 
except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so 
vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 
connection is required, use a bolted clamp. 

D. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building.  Connect grounding conductors to main metal water service pipes, 
using a bolted clamp connector or by bolting a lug-type connector to a pipe flange, using 
one of the lug bolts of the flange.  Where a dielectric main water fitting is installed, 
connect grounding conductor on street side of fitting.  Bond metal grounding conductor 
conduit or sleeve to conductor at each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 
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2. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at ground test 
wells. 

a. Measure ground resistance not less than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

B. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms. 
2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 ohms. 
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms. 
4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohms. 
5. <Insert application and maximum ground-resistance value> ohms. 

C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance. 

 

END OF SECTION 260526 
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SECTION 260529 

PART 1 - GENERAL 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

1.1 SUMMARY 

A. Section includes: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force. 

1.3 SUBMITTALS 

A. Product Data:  For steel slotted support systems. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following: 

1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Equipment supports. 

C. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 
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B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating 
applied according to MFMA-4. 

4. Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported. 

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or 
cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces 
as required to suit individual conductors or cables supported.  Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 

1) Hilti Inc. 
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2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities appropriate 
for supported loads and building materials in which used. 
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel 
shapes and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm)

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

 in 
diameter. 
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1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm)

3.2 SUPPORT INSTALLATION 

 and smaller raceways serving branch circuits and communication systems 
above suspended ceilings and for fastening raceways to trapeze supports. 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1,EMT may be 
supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb (90 kg)

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

. 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches (100 mm)

6. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 
 thick. 

7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements for site-fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 
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C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm)

B. Use 

 larger in 
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters 
from edge of the base. 

3000-psi (20.7-MPa)

C. Anchor equipment to concrete base. 

, 28-day compressive-strength concrete.  

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 
mm)

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

. 

 

END OF SECTION 260529 
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SECTION 260533 

PART 1 - GENERAL 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

1.1 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.2 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, 
details, and attachments to other work. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Rigid Galvanized Steel Conduit 

B. IMC:  ANSI C80.6. 

C. EMT:  ANSI C80.3. 

D. FMC:  Zinc-coated steel. 

E. LFMC:  Flexible steel conduit with PVC jacket. 

F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 
1. Fittings for EMT: Steel or die-cast, sett-screw type. 
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2.2 NONMETALLIC CONDUIT AND TUBING 

A. ENT:  NEMA TC 13. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

C. LFNC:  UL 1660. 

D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 

E. Fittings for LFNC:  UL 514B. 

2.3 METAL WIREWAYS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless otherwise 
indicated. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers:  Hinged type or Flanged-and-gasketed type, as required. 

E. Finish:  Manufacturer's standard enamel finish. 

2.4 NONMETALLIC WIREWAYS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Hoffman. 
2. Lamson & Sessions; Carlon Electrical Products. 

B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on 
cover and mechanically coupled connections with plastic fasteners. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 
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2.5 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 
enamel finish in color selected by Architect. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Thomas & Betts Corporation. 
b. Walker Systems, Inc.; Wiremold Company (The). 
c. Wiremold Company (The); Electrical Sales Division. 

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with 
texture and color selected by Architect from manufacturer's standard colors. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Butler Manufacturing Company; Walker Division. 
b. Enduro Systems, Inc.; Composite Products Division. 
c. Hubbell Incorporated; Wiring Device-Kellems Division. 
d. Lamson & Sessions; Carlon Electrical Products. 
e. Panduit Corp. 
f. Walker Systems, Inc.; Wiremold Company (The). 
g. Wiremold Company (The); Electrical Sales Division. 

2.6 BOXES, ENCLOSURES, AND CABINETS 

A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed 
cover. 

C. Metal Floor Boxes:  Cast or sheet metal, fully adjustable, rectangular. 

D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

E. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed 
cover. 

F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 

G. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
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4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid galvanized steel conduit. 
2. Concealed Conduit, Aboveground:  Rigid galvanized steel conduit. 
3. Underground Conduit:  RNC, Type EPC-80-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit  Includes raceways 

in the following locations: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
c. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations:  Rigid steel conduit. 
7. Raceways for Optical Fiber or Communications Cable:  EMT. 
8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations. 

C. Minimum Raceway Size:  3/4-inch (21-mm)

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

 trade size. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 
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B. Keep raceways at least 6 inches (150 mm)

C. Complete raceway installation before starting conductor installation. 

 away from parallel runs of flues and steam or hot-
water pipes.  Install horizontal raceway runs above water and steam piping. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

G. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch (27-mm)

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

 trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support. 

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 
above the floor. 

H. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm)

I. Raceways for Optical Fiber and Communications Cable:  Install as follows: 

 of slack at each end 
of pull wire. 

1. 3/4-Inch (19-mm) Trade Size and Smaller:  Install raceways in maximum lengths of 50 
feet (15 m)

2. 
. 

1-Inch (25-mm) Trade Size and Larger:  Install raceways in maximum lengths of 75 feet 
(23 m)

3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 
unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 
or terminations at distribution frames or cabinets where necessary to comply with these 
requirements. 

. 

J. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where otherwise required by NFPA 70. 

K. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for 
recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, 
or movement; and for transformers and motors. 



 
 
 
Belmar Pavilions  260533 - 6 

 
 

Raceway and Boxes for 
Electrical Systems 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

L. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. 

M. Set metal floor boxes level and flush with finished floor surface. 

N. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface. 

3.3 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly. 

 

END OF SECTION 260533 
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SECTION 260543 

PART 1 - GENERAL 

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

1.1 SUMMARY 

A. This Section includes the following: 

1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct 
banks, and in single duct runs. 

2. Handholes and boxes. 

1.2 DEFINITION 

A. RNC:  Rigid nonmetallic conduit. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Duct-bank materials, including separators and miscellaneous components. 
2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and 

solvent cement. 
3. Accessories for manholes, handholes, boxes, and other utility structures. 
4. Warning tape. 
5. Warning planks. 

B. Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures:  Include 
plans, elevations, sections, details, attachments to other work, and accessories, including the 
following: 

1. Duct entry provisions, including locations and duct sizes. 
2. Reinforcement details. 
3. Frame and cover design and manhole frame support rings. 
4. Grounding details. 
5. Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps. 
6. Joint details. 

C. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:  
Include dimensioned plans, sections, and elevations, and fabrication and installation details, 
including the following: 
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1. Duct entry provisions, including locations and duct sizes. 
2. Cover design. 
3. Grounding details. 
4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 

D. Duct-Bank Coordination Drawings:  Show duct profiles and coordination with other utilities 
and underground structures. 

1. Include plans and sections, drawn to scale, and show bends and locations of expansion 
fittings. 

2. Drawings shall be signed and sealed by a qualified professional engineer. 

E. Product Certificates:  For concrete and steel used in precast concrete manholes and handholes, 
as required by ASTM C 858. 

F. Qualification Data:  For professional engineer and testing agency. 

G. Source quality-control test reports. 

H. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated. 

B. Comply with ANSI C2. 

C. Comply with NFPA 70. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent 
bending, warping, and deforming. 

B. Store precast concrete and other factory-fabricated underground utility structures at Project site 
as recommended by manufacturer to prevent physical damage.  Arrange so identification 
markings are visible. 

C. Lift and support precast concrete units only at designated lifting or supporting points. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary electrical service according to requirements indicated: 
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1. Notify Architect, Construction Manager and Owner no fewer than seven days in advance 
of proposed interruption of electrical service. 

2. Do not proceed with interruption of electrical service without written permission. 

1.7 COORDINATION 

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the field. 

B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes 
with final locations and profiles of ducts and duct banks as determined by coordination with 
other utilities, underground obstructions, and surface features.  Revise locations and elevations 
from those indicated as required to suit field conditions and to ensure that duct runs drain to 
manholes and handholes, and as approved by Architect. 

PART 2 - PRODUCTS 

2.1 CONDUIT 

A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC and Type EPC-80-PVC, UL 651, with matching 
fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B. 

2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. ARNCO Corp. 
2. Beck Manufacturing. 
3. Cantex, Inc. 
4. CertainTeed Corp.; Pipe & Plastics Group. 
5. Condux International, Inc. 
6. ElecSys, Inc. 
7. Electri-Flex Company. 
8. IPEX Inc. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT; a division of Cable Design Technologies. 
11. Spiraduct/AFC Cable Systems, Inc. 

B. Underground Plastic Utilities Duct:  NEMA TC 6 & 8, Type EB-20-PVC, ASTM F 512, 
UL 651A, with matching fittings by the same manufacturer as the duct, complying with 
NEMA TC 9. 
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C. Duct Accessories: 

1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and 
sizes of ducts with which used, and selected to provide minimum duct spacings indicated 
while supporting ducts during concreting or backfilling. 

2. Warning Tape:  Underground-line warning tape specified in Division 26 Section 
"Identification for Electrical Systems." 

2.3 PRECAST CONCRETE HANDHOLES AND BOXES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Carder Concrete Products. 
2. Christy Concrete Products. 
3. Elmhurst-Chicago Stone Co. 
4. Oldcastle Precast Group. 
5. Riverton Concrete Products; a division of Cretex Companies, Inc. 
6. Utility Concrete Products, LLC. 
7. Utility Vault Co. 
8. Wausau Tile, Inc. 

B. Comply with ASTM C 858 for design and manufacturing processes. 

C. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom 
unless open-bottom enclosures are indicated.  Frame and cover shall form top of enclosure and 
shall have load rating consistent with that of handhole or box. 
1. Frame and Cover:  Weatherproof steel frame, with hinged steel access door assembly 

with tamper-resistant, captive, cover-securing bolts. 

a. Cover Hinges:  Concealed, with hold-open ratchet assembly. 
b. Cover Handle:  Recessed. 

2. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
3. Cover Legend:  Molded lettering, "ELECTRIC." 
4. Configuration:  Units shall be designed for flush burial and have integral closed bottom, 

unless otherwise indicated. 
5. Extensions and Slabs:  Designed to mate with bottom of enclosure.  Same material as 

enclosure. 

a. Extension shall provide increased depth of 12 inches (300 mm)
b. Slab:  Same dimensions as bottom of enclosure, and arranged to provide closure. 

. 

6. Windows:  Precast openings in walls, arranged to match dimensions and elevations of 
approaching ducts and duct banks plus an additional 12 inches (300 mm) vertically and 
horizontally to accommodate alignment variations. 
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7. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in wall for 
each entering duct. 

a. Type and size shall match fittings to duct or conduit to be terminated. 
b. Fittings shall align with elevations of approaching ducts and be located near 

interior corners of handholes to facilitate racking of cable. 

8. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long)

2.4 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

 and larger 
shall have inserts for cable racks and pulling-in irons installed before concrete is poured. 

A. Description:  Comply with SCTE 77. 

1. Color:  Gray or Green. 
2. Configuration:  Units shall be designed for flush burial and have integral closed bottom, 

unless otherwise indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend:  Molded lettering, "ELECTRIC." 
6. Direct-Buried Wiring Entrance Provisions:  Knockouts equipped with insulated bushings 

or end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged 
for secure, fixed installation in enclosure wall. 

7. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for 
secure, fixed installation in enclosure wall. 

8. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long)

B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover:  Molded of sand and 
aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a 
combination of the two. 

 and larger 
shall have factory-installed inserts for cable racks and pulling-in irons. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. NewBasis. 

C. Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover:  Sheet-molded, 
fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
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c. Christy Concrete Products. 
d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast. 

D. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers 
of  fiberglass. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Carson Industries LLC. 
b. Christy Concrete Products. 
c. Nordic Fiberglass, Inc. 

2.5 UTILITY STRUCTURE ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Bilco Company (The). 
2. Campbell Foundry Company. 
3. Carder Concrete Products. 
4. Christy Concrete Products. 
5. East Jordan Iron Works, Inc. 
6. Elmhurst-Chicago Stone Co. 
7. McKinley Iron Works, Inc. 
8. Neenah Foundry Company. 
9. NewBasis. 
10. Oldcastle Precast Group. 
11. Osburn Associates, Inc. 
12. Pennsylvania Insert Corporation. 
13. Riverton Concrete Products; a division of Cretex Companies, Inc.. 
14. Strongwell Corporation; Lenoir City Division. 
15. Underground Devices, Inc. 
16. Utility Concrete Products, LLC. 
17. Utility Vault Co. 
18. Wausau Tile, Inc. 

B. Pulling Eyes in Concrete Walls:  Eyebolt with reinforcing-bar fastening insert, 2-inch- (50-mm-
) diameter eye, and 1-by-4-inch (25-by-100-mm)

1. Working Load Embedded in 

 bolt. 

6-Inch (150-mm), 4000-psi (27.6-MPa) Concrete:  13,000-
lbf (58-kN)

C. Pulling-In and Lifting Irons in Concrete Floors:  

 minimum tension. 

7/8-inch- (22-mm-)

1. Ultimate Yield Strength:  

 diameter, hot-dip 
galvanized, bent steel rod; stress relieved after forming; and fastened to reinforcing rod.  
Exposed triangular opening. 

40,000-lbf (180-kN) shear and 60,000-lbf (270-kN) tension. 



  
 
 
 
Belmar Pavilions 260543 - 7 
 

 
 
 

Underground Ducts and Raceways 
for Electrical Systems 

D. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments:  Flared, 
threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 1/2-
inch (13-mm) ID by 2-3/4 inches (69 mm) deep, flared to 1-1/4 inches (32 mm)

1. Tested Ultimate Pullout Strength:  

 minimum at 
base. 

12,000 lbf (53 kN)

E. Expansion Anchors for Installation after Concrete Is Cast:  Zinc-plated, carbon-steel-wedge 
type with stainless-steel expander clip with 

 minimum. 

1/2-inch (13-mm) bolt, 5300-lbf (24-kN) rated 
pullout strength, and minimum 6800-lbf (30-kN)

F. Cable Rack Assembly:  Steel, [hot-rolled] [hot-dip] galvanized, except insulators. 

 rated shear strength. 

1. Stanchions:  T-section or channel; 2-1/4-inch (57-mm) nominal size; punched with 14 
holes on 1-1/2-inch (38-mm)

2. Arms:  
 centers for cable-arm attachment. 

1-1/2 inches (38 mm) wide, lengths ranging from 3 inches (75 mm) with 450-lb 
(204-kg) minimum capacity to 18 inches (460 mm) with 250-lb (114-kg)

3. Insulators:  High-glaze, wet-process porcelain arranged for mounting on cable arms. 

 minimum 
capacity.  Arms shall have slots along full length for cable ties and be arranged for secure 
mounting in horizontal position at any vertical location on stanchions. 

G. Cable Rack Assembly:  Nonmetallic.  Components fabricated from nonconductive, fiberglass-
reinforced polymer. 

1. Stanchions:  Nominal 36 inches (900 mm) high by 4 inches (100 mm)

2. Arms:  Arranged for secure, drop-in attachment in horizontal position at any location on 
cable stanchions, and capable of being locked in position.  Arms shall be available in 
lengths ranging from 

 wide, with 
minimum of 9 holes for arm attachment. 

3 inches (75 mm) with 450-lb (204-kg) minimum capacity to 20 
inches (508 mm) with 250-lb (114-kg) minimum capacity.  Top of arm shall be 
nominally 4 inches (100 mm)

H. Duct-Sealing Compound:  Nonhardening, safe for contact with human skin, not deleterious to 
cable insulation, and workable at temperatures as low as 

 wide, and arm shall have slots along full length for cable 
ties. 

35 deg F (2 deg C).  Capable of 
withstanding temperature of 300 deg F (150 deg C)

I. Fixed Manhole Ladders:  Arranged for attachment to wall[ and floor of manhole.  Ladder and 
mounting brackets and braces shall be fabricated from nonconductive, structural-grade, hot-dip 
galvanized steel. 

 without slump and adhering to clean 
surfaces of plastic ducts, metallic conduits, conduit coatings, concrete, masonry, lead, cable 
sheaths, cable jackets, insulation materials, and common metals. 

J. Cover Hooks:  Heavy duty, designed for lifts 60 lbf (270 N) and greater, 2 required. 
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PART 3 - EXECUTION 

3.1 UNDERGROUND DUCT APPLICATION 

A. Ducts for Electrical Feeders 600 V and Less  - under roadways:  RNC, NEMA Type EPC-80-
PVC, in concrete-encased duct bank, unless otherwise indicated. 

B. Ducts for Electrical Feeders 600 V and Less – not under roadways:  RNC, NEMA Type EPC-
80-PVC, in direct-buried duct bank, unless otherwise indicated. 

C. Ducts for Electrical Branch Circuits:  RNC, NEMA Type EPC-80-PVC, in direct-buried duct 
bank, unless otherwise indicated. 

D. Underground Ducts for Telephone, Communications, or Data Utility Service Cables – under 
roadways:  NEMA Type EPC-40-PVC, in concrete-encased duct bank, unless otherwise 
indicated. 

E. Underground Ducts for Telephone, Communications, or Data Utility Service Cables – not under 
roadways:  NEMA Type EPC-40-PVC, installed in direct-buried duct bank, unless otherwise 
indicated. 

F. Underground Ducts Crossing Paved Paths Walks and Driveways Roadways RNC, NEMA 
Type EPC-40-PVC, encased in reinforced concrete. 

3.2 EARTHWORK 

A. Excavation and Backfill:  Comply with Earth Moving but do not use heavy-duty, hydraulic-
operated, compaction equipment. 

B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless 
otherwise indicated.  Replace removed sod immediately after backfilling is completed. 

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore 
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and 
mulching.   

D. Cut and patch existing pavement in the path of underground ducts and utility structures  

3.3 DUCT INSTALLATION 

A. Slope:  Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away 
from buildings and equipment.  Slope ducts from a high point in runs between two manholes to 
drain in both directions. 
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B. Curves and Bends:  Use 5-degree angle couplings for small changes in direction.  Use 
manufactured long sweep bends with a minimum radius of 48 inches (1220 mm)

C. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to 
manufacturer's written instructions.  Stagger couplings so those of adjacent ducts do not lie in 
same plane. 

, both 
horizontally and vertically, at other locations, unless otherwise indicated. 

D. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes:  Use end bells, 
spaced approximately 10 inches (250 mm) o.c. for 5-inch (125-mm)

1. Begin change from regular spacing to end-bell spacing 

 ducts, and vary 
proportionately for other duct sizes. 

10 feet (3 m)

2. Direct-Buried Duct Banks:  Install an expansion and deflection fitting in each conduit in 
the area of disturbed earth adjacent to manhole or handhole. 

 from the end bell 
without reducing duct line slope and without forming a trap in the line. 

3. Grout end bells into structure walls from both sides to provide watertight entrances. 

E. Building Wall Penetrations:  Make a transition from underground duct to rigid steel conduit at 
least 10 feet (3 m)

F. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal spare 
ducts at terminations.  Use sealing compound and plugs to withstand at least 

 outside the building wall without reducing duct line slope away from the 
building, and without forming a trap in the line.  Use fittings manufactured for duct-to-conduit 
transition.  

15-psig (1.03-
MPa)

G. Pulling Cord:  Install 

 hydrostatic pressure. 

100-lbf- (445-N-)

H. Concrete-Encased Ducts:  Support ducts on duct separators. 

 test nylon cord in ducts, including spares. 

1. Separator Installation:  Space separators close enough to prevent sagging and deforming 
of ducts, with not less than 4 spacers per 20 feet (6 m) of duct.  Secure separators to earth 
and to ducts to prevent floating during concreting.  Stagger separators approximately 6 
inches (150 mm)

2. Concreting Sequence:  Pour each run of envelope between manholes or other 
terminations in one continuous operation. 

 between tiers.  Tie entire assembly together using fabric straps; do not 
use tie wires or reinforcing steel that may form conductive or magnetic loops around 
ducts or duct groups. 

a. Start at one end and finish at the other, allowing for expansion and contraction of 
ducts as their temperature changes during and after the pour.  Use expansion 
fittings installed according to manufacturer's written recommendations, or use 
other specific measures to prevent expansion-contraction damage. 

b. If more than one pour is necessary, terminate each pour in a vertical plane and 
install 3/4-inch (19-mm) reinforcing rod dowels extending 18 inches (450 mm) 
into concrete on both sides of joint near corners of envelope. 
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3. Pouring Concrete:  Spade concrete carefully during pours to prevent voids under and 
between conduits and at exterior surface of envelope.  Do not allow a heavy mass of 
concrete to fall directly onto ducts.  Use a plank to direct concrete down sides of bank 
assembly to trench bottom.  Allow concrete to flow to center of bank and rise up in 
middle, uniformly filling all open spaces.  Do not use power-driven agitating equipment 
unless specifically designed for duct-bank application. 

4. Reinforcement:  Reinforce concrete-encased duct banks where they cross disturbed earth 
and where indicated.  Arrange reinforcing rods and ties without forming conductive or 
magnetic loops around ducts or duct groups. 

5. Forms:  Use walls of trench to form side walls of duct bank where soil is self-supporting 
and concrete envelope can be poured without soil inclusions; otherwise, use forms. 

6. Minimum Space between Ducts:  3 inches (75 mm) between ducts and exterior envelope 
wall, 2 inches (50 mm) between ducts for like services, and 4 inches (100 mm)

7. Depth:  Install top of duct bank at least 

 between 
power and signal ducts. 

24 inches (600 mm) below finished grade in areas 
not subject to deliberate traffic, and at least 30 inches (750 mm)

8. Stub-Ups:  Use manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through the floor. 

 below finished grade in 
deliberate traffic paths for vehicles, unless otherwise indicated. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches (75 mm)

b. Stub-Ups to Equipment:  For equipment mounted on outdoor concrete bases, 
extend steel conduit horizontally a minimum of 

 of concrete. 

60 inches (1500 mm)

9. Warning Tape:  Bury warning tape approximately 

 from edge of 
base.  Install insulated grounding bushings on terminations at equipment. 

12 inches (300 mm) above all 
concrete-encased ducts and duct banks.  Align tape parallel to and within 3 inches (75 
mm) of the centerline of duct bank.  Provide an additional warning tape for each 12-inch 
(300-mm) increment of duct-bank width over a nominal 18 inches (450 mm).  Space 
additional tapes 12 inches (300 mm)

I. Direct-Buried Duct Banks: 

 apart, horizontally. 

1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor 
temperature. 

2. Space separators close enough to prevent sagging and deforming of ducts, with not less 
than 4 spacers per 20 feet (6 m) of duct.  Secure separators to earth and to ducts to 
prevent displacement during backfill and yet permit linear duct movement due to 
expansion and contraction as temperature changes.  Stagger spacers approximately 6 
inches (150 mm)

3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare 
trench bottoms for pipes less than 

 between tiers. 

6 inches (150 mm)
4. Install backfill 

 in nominal diameter. 

5. After installing first tier of ducts, backfill and compact.  Start at tie-in point and work 
toward end of duct run, leaving ducts at end of run free to move with expansion and 
contraction as temperature changes during this process.  Repeat procedure after placing 
each tier.  After placing last tier, hand-place backfill to 4 inches (100 mm) over ducts and 
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hand tamp.  Firmly tamp backfill around ducts to provide maximum supporting strength.  
Use hand tamper only.  After placing controlled backfill over final tier, make final duct 
connections at end of run and complete backfilling with normal compaction 

6. Install ducts with a minimum of 3 inches (75 mm) between ducts for like services and 6 
inches (150 mm)

7. Depth:  Install top of duct bank at least 
 between power and signal ducts. 

36 inches (900 mm)

8. Set elevation of bottom of duct bank below the frost line. 

 below finished grade, unless 
otherwise indicated. 

9. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches (75 mm)

b. For equipment mounted on outdoor concrete bases, extend steel conduit 
horizontally a minimum of 

 of concrete. 

60 inches (1500 mm)

3.4 INSTALLATION OF CONCRETE HANDHOLES, AND BOXES 

 from edge of equipment pad or 
foundation.  Install insulated grounding bushings on terminations at equipment. 

A. Precast Concrete Handhole Installation: 

1. Comply with ASTM C 891, unless otherwise indicated. 
2. Install units level and plumb and with orientation and depth coordinated with connecting 

ducts to minimize bends and deflections required for proper entrances. 
3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 

graded from 1-inch (25-mm) sieve to No. 4 (4.75-mm)

B. Elevations: 

 sieve and compacted to same 
density as adjacent undisturbed earth. 

1. Install handholes with bottom below the frost line. 
2. Handhole Covers:  In paved areas and trafficways, set surface flush with finished grade.  

Set covers of other handholes 1 inch (25 mm)
3. Where indicated, cast handhole cover frame integrally with handhole structure. 

 above finished grade. 

C. Waterproofing:  Apply waterproofing to exterior surfaces of handholes after concrete has cured 
at least three days.  After ducts have been connected and grouted, and before backfilling, 
waterproof joints and connections and touch up abrasions and scars.  Waterproof exterior of 
manhole chimneys after mortar has cured at least three days. 

D. Dampproofing:  Apply dampproofing to exterior surfaces of manholes and handholes after 
concrete has cured at least three days. After ducts have been connected and grouted, and before 
backfilling, dampproof joints and connections and touch up abrasions and scars.  Dampproof 
exterior of manhole chimneys after mortar has cured at least three days. 

E. Hardware:  Install removable hardware, including pulling eyes, cable stanchions, and 
insulators, as required for installation and support of cables and conductors and as indicated. 
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F. Field-Installed Bolting Anchors in Concrete Handholes:  Do not drill deeper than 3-7/8 inches 
(98 mm) for manholes and 2 inches (50 mm)

3.5 GROUNDING 

 for handholes, for anchor bolts installed in the 
field.  Use a minimum of two anchors for each cable stanchion. 

A. Ground underground ducts and utility structures according to Division 26 Section "Grounding 
and Bonding for Electrical Systems." 

3.6 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  
Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout 
ducts. 

B. Clean internal surfaces of manholes, including sump.  Remove foreign material. 

END OF SECTION 260543 
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SECTION 260548 

PART 1 - GENERAL 

VIBRATION & SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

1.1 SUMMARY 

A. Section includes: 

1. Isolation pads. 
2. Spring isolators. 
3. Restrained spring isolators. 
4. Channel support systems. 
5. Restraint cables. 
6. Hanger rod stiffeners. 
7. Anchorage bushings and washers. 

1.2 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: As per local codes 

1. Site Class as Defined in the IBC: As per local codes. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  As per local 

codes. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of seismic-restraint component used. 

3. Restrained-Isolation Devices:  Include ratings for horizontal, vertical, and combined 
loads. 

B. Delegated-Design Submittal:  For seismic-restraint details indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 
operation, seismic forces required to select vibration isolators and seismic restraints. 
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a. Coordinate design calculations with wind-load calculations required for equipment 
mounted outdoors.  Comply with requirements in other Division 26 Sections for 
equipment mounted outdoors. 

2. Indicate materials and dimensions and identify hardware, including attachment and 
anchorage devices. 

3. Field-fabricated supports. 
4. Seismic-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic restraints.  
Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to 
the restrained items and to the structure.  Show attachment locations, methods, and 
spacings.  Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events. 

C. Welding certificates. 

D. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based on 
calculations.  If preapproved ratings are not available, submittals based on independent testing 
are preferred.  Calculations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified professional engineer. 

D. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
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3. California Dynamics Corporation. 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control. 
6. Mason Industries. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 

B. Pads  Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad 
area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that 
match requirements of supported equipment. 

1. Resilient Material:  Oil- and water-resistant neoprene. 

C. Spring Isolators  Freestanding, laterally stable, open-spring isolators. 

1. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the 
spring at rated load. 

2. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
3. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
4. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
5. Baseplates:  Factory drilled for bolting to structure and bonded to 1/4-inch- (6-mm-) 

thick, rubber isolator pad attached to baseplate underside.  Baseplates shall limit floor 
load to 500 psig (3447 kPa)

6. Top Plate and Adjustment Bolt:  Threaded top plate with adjustment bolt and cap screw 
to fasten and level equipment. 

. 

D. Restrained Spring Isolators  Freestanding, steel, open-spring isolators with seismic or limit-stop 
restraint. 

1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to 
weight being removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-)

2. Restraint:  Seismic or limit-stop as required for equipment and authorities having 
jurisdiction. 

 thick, 
neoprene or rubber isolator pad attached to baseplate underside; and adjustable 
equipment mounting and leveling bolt that acts as blocking during installation. 

3. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the 
spring at rated load. 

4. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
5. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
6. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 

2.2 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti Inc. 
5. Loos & Co.; Seismic Earthquake Division. 
6. Mason Industries. 
7. TOLCO Incorporated; a brand of NIBCO INC. 
8. Unistrut; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and application 
requirements shall be as defined in reports by an agency acceptable to authorities having 
jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they will be 
subjected. 

C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted 
steel channels with accessories for attachment to braced component at one end and to building 
structure at the other end and other matching components and with corrosion-resistant coating; 
and rated in tension, compression, and torsion forces. 

D. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel 
assemblies with thimbles, brackets, swivels, and bolts designed for restraining cable service; 
and with a minimum of two clamping bolts for cable engagement. 

E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections hanger rod.  Do not weld stiffeners to rods. 

F. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid 
equipment mountings, and matched to type and size of anchors and studs. 

G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings, and matched to type and 
size of attachment devices. 

H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps 
approved for application by an agency acceptable to authorities having jurisdiction. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods due to seismic forces. 
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C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits. 

3.2 SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment and Hanger Restraints: 

1. Install restrained isolators on electrical equipment. 
2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance 

between anchor and adjacent surface exceeds 0.125 inch (3.2 mm)
3. Install seismic-restraint devices using methods approved by an agency acceptable to 

authorities having jurisdiction providing required submittals for component. 

. 

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 

C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

D. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors.  Do not damage existing reinforcing or embedded items during coring or 
drilling.  Notify the structural engineer if reinforcing steel or other embedded items are 
encountered during drilling.  Locate and avoid prestressed tendons, electrical and 
telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved 
full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to 
installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 

3.3 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways 
where they cross seismic joints, where adjacent sections or branches are supported by different 
structural elements, and where they terminate with connection to equipment that is anchored to 
a different structural element from the one supporting them as they approach equipment. 
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3.4 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members. 

2. Test at least four of each type and size of installed anchors and fasteners selected by 
Architect. 

3. Test to 90 percent of rated proof load of device. 
4. Measure isolator restraint clearance. 
5. Measure isolator deflection. 
6. Verify snubber minimum clearances. 
7. If a device fails test, modify all installations of same type and retest until satisfactory 

results are achieved. 

B. Remove and replace malfunctioning units and retest as specified above. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust isolators after isolated equipment is at operating weight. 

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  
After equipment installation is complete, adjust limit stops so they are out of contact during 
normal operation. 

C. Adjust active height of spring isolators. 

D. Adjust restraints to permit free movement of equipment within normal mode of operation. 

 

END OF SECTION 260548 
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SECTION 260553 

PART 1 - GENERAL 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

1.1 SUMMARY 

A. This Section includes the following: 

1. Identification for conductors and communication and control cable. 
2. Warning labels and signs. 
3. Equipment identification labels. 

1.2 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

1.4 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation 
and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.  
Use consistent designations throughout Project. 

PART 2 - PRODUCTS 

2.1 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION 
MATERIALS 

A. Marker Tape:  Vinyl or vinyl -cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

2.2 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 
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B. Self-Adhesive Warning Labels:  Factory printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment, unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs:  Preprinted aluminum signs, punched or drilled for fasteners, 
with colors, legend, and size required for application.  1/4-inch (6.4-mm) grommets in corners 
for mounting.  Nominal size, 7 by 10 inches (180 by 250 mm)

D. Metal-Backed, Butyrate Warning Signs:  Weather-resistant, nonfading, preprinted, cellulose-
acetate butyrate signs with 

. 

0.0396-inch (1-mm) galvanized-steel backing; and with colors, 
legend, and size required for application.  1/4-inch (6.4-mm) grommets in corners for mounting.  
Nominal size, 10 by 14 inches (250 by 360 mm)

E. Fasteners for Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with 
nuts and flat and lock washers. 

. 

F. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2.3 EQUIPMENT IDENTIFICATION LABELS 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm)

PART 3 - EXECUTION 

. 

3.1 APPLICATION 

A. Auxiliary Electrical Systems Conductor and Cable Identification:  Use marker tape to identify 
field-installed alarm, control, signal, sound, intercommunications, voice, and data wiring 
connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
cable pull points.  Identify by system and circuit designation. 

2. Use system of designations that is uniform and consistent with system used by 
manufacturer for factory-installed connections. 

B. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Comply 
with 29 CFR 1910.145 and apply self-adhesive warning labels  Identify system voltage with 
black letters on an orange background.  Apply to exterior of door, cover, or other access. 

1. Equipment with Multiple Power or Control Sources:  Apply to door or cover of 
equipment including, but not limited to, the following: 
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a. Power transfer switches. 
b. Controls with external control power connections. 

2. Equipment Requiring Workspace Clearance According to NFPA 70:  Unless otherwise 
indicated, apply to door or cover of equipment but not on flush panelboards and similar 
equipment in finished spaces. 

C. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.  
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on 1-1/2-inch- (38-mm-) high label; where 2 lines of text are required, 
use labels 2 inches (50 mm)

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label, drilled for 
screw attachment. 

 high. 

c. Elevated Components:  Increase sizes of labels and legend to those appropriate for 
viewing from the floor. 

2. Equipment to Be Labeled: 

a. Panelboards, electrical cabinets, and enclosures. 
b. Electrical switchgear and switchboards. 
c. Transformers. 
d. Motor-control centers. 
e. Disconnect switches. 
f. Enclosed circuit breakers. 
g. Motor starters. 
h. Push-button stations. 
i. Power transfer equipment. 
j. Contactors. 
k. Refer to drawing general note for labeling of switches and receptacles. 

3.2 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 
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D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to 
the location and substrate. 

F. Color-Coding for Phase Identification, 600 V and Less:  Use the colors listed below for 
ungrounded service, feeder, and branch-circuit conductors. 

1. Color shall be factory applied. 
2. Colors for 208/120-V Circuits: 

a. Phase A:  Black. 
b. Phase B:  Red. 
c. Phase C:  Blue. 

3. Colors for 480/277-V Circuits: 

a. Phase A:  Brown. 
b. Phase B:  Orange. 
c. Phase C:  Yellow. 

 

END OF SECTION 260553 
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SECTION 262416 

PART 1 - GENERAL 

PANELBOARDS 

1.1 SUMMARY 

A. Section includes distribution panelboards and lighting and appliance branch-circuit panelboards. 

1.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to seismic forces. 

SUBMITTALS 

B. Product Data:  For each type of product indicated. 

C. Shop Drawings:  For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of 
installed devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Include evidence of NRTL listing for series rating of installed devices. 
6. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
7. Include wiring diagrams for power, signal, and control wiring. 
8. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards. 

D. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective 
devices, accessories, and components will withstand seismic forces defined in Division 26 
Section "Vibration and Seismic Controls for Electrical Systems." 

E. Field quality-control reports. 

F. Panelboard schedules for installation in panelboards. 

G. Operation and maintenance data. 
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1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. Comply with NEMA PB 1. 

C. Comply with NFPA 70. 

1.4 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace transient voltage suppression devices that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Division 26 Section "Vibration and Seismic Controls for Electrical Systems." 

B. Enclosures:  Flush- and surface mounted cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 
b. Outdoor Locations:  NEMA 250, Type 3R. 
c. Kitchen and Wash-Down Areas:  NEMA 250, Type 4X, stainless steel. 
d. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 

2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match 
box dimensions; for flush-mounted fronts, overlap box. 

3. Hinged Front Cover:  (Door-in-door) Entire front trim hinged to box and with standard 
door within hinged trim cover. 

4. Directory Card:  Inside panelboard door, mounted in transparent card holder. 

C. Incoming Mains Location:  Top and bottom. 

D. Phase, Neutral, and Ground Buses:  Hard-drawn copper, 98 percent conductivity with silver 
plating.. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 
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1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs:  Compression type. 
3. Ground Lugs and Bus Configured Terminators:  Compression type. 
4. Feed-Through Lugs:  Compression type, suitable for use with conductor material.  Locate 

at opposite end of bus from incoming lugs or main device. 
5. Subfeed (Double) Lugs:  Compression type suitable for use with conductor material.  

Locate at same end of bus as incoming lugs or main device. 

F. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards with one 
or more main service disconnecting and overcurrent protective devices. 

G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances 
required for future installation of devices. 

H. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 
current available at terminals. 

2.2 DISTRIBUTION PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Panelboards:  NEMA PB 1, power and feeder distribution type. 

C. Doors:  Secured (Door-in-door) with vault-type latch with tumbler lock; keyed alike. 

D. Mains:  Circuit breaker or Lugs only, as indicated. 

E. Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes 125 A and Smaller:  
Plug-in circuit breakers. 

F. Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes Larger Than 125 A:  
Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device 
requires mechanical release for removal. 

G. Branch Overcurrent Protective Devices:  Fused switches. 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains:  Circuit breaker or lugs only, as indicated. 

D. Branch Overcurrent Protective Devices:  Plug-in circuit breakers, replaceable without disturbing 
adjacent units. 

E. Contactors in Main Bus:  NEMA ICS 2, Class A, electrically held, general-purpose controller, 
with same short-circuit interrupting rating as panelboard. 

1. External Control-Power Source: 120-V branch circuit. 

F. Doors:  Concealed hinges; (Door-in-door) secured with flush latch with tumbler lock; keyed 
alike. 

G. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box 
equipped with ground and neutral terminal buses. 

2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to 
meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings: 

a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
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d. Ground-fault pickup level, time delay, and I2

4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings 
less than NEMA FU 1, RK-5. 

t response. 

5. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault 
protection (6-mA trip). 

6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault 
protection (30-mA trip). 

7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-
V, single-pole configuration. 

8. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs: Compression style, suitable for number, size, trip ratings, and conductor 

materials. 
c. Application Listing:  Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 
discharge (HID) lighting circuits. 

d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

e. Communication Capability:  Circuit-breaker-mounted communication module with 
functions and features compatible with power monitoring and control systems 

f. Shunt Trip:  120V trip coil energized from separate circuit, set to trip at 75 percent 
of rated voltage. 

g. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle 
in on or off position. 

h. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on 
position. 

C. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle. 

1. Fuses, and Spare-Fuse Cabinet:  Comply with requirements specified in Division 26 
Section "Fuses." 

2.5 ACCESSORY COMPONENTS AND FEATURES 

A. Portable Test Set:  For testing functions of solid-state trip devices without removing from 
panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and 
switchboard class relays. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Receive, inspect, handle, store and install panelboards and accessories according to NECA 407  
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B. Mount top of trim 90 inches (2286 mm)

C. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. 

 above finished floor unless otherwise indicated. 

D. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 

E. Install filler plates in unused spaces. 

F. Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or 
space designated to be ceiling space in the future.  Stub four 1-inch (27-GRC)

G. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 

 empty conduits 
into raised floor space or below slab not on grade. 

H. Comply with NECA 1. 

3.2 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs complying with Division 26 Section "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads and incorporating Owner's final room 
designations.  Obtain approval before installing.  Use a computer or typewriter to create 
directory; handwritten directories are not acceptable. 

C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements 
for identification specified in Division 26 Section "Identification for Electrical Systems." 

D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a 
nameplate complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems." 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 
and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 
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1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

D. Panelboards will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results.  Include notation of deficiencies detected, remedial 
action taken, and observations after remedial action. 

 

END OF SECTION 262416 
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SECTION 262726 

PART 1 - GENERAL 

WIRING DEVICES 

1.1 SUMMARY 

A. This Section includes the following: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Wall-box motion sensors. 
3. Snap switches and wall-box dimmers. 
4. Solid-state fan speed controls. 
5. Wall-switch and exterior occupancy sensors. 
6. Communications outlets. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for premarking 
wall plates. 

C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing 
label warnings and instruction manuals that include labeling conditions. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 
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2.2 STRAIGHT BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
configuration 5-20R, and UL 498. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 5351 (single), 5352 (duplex). 
b. Hubbell; HBL5351 (single), CR5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5381 (single), 5352 (duplex). 

2.3 GFCI RECEPTACLES 

A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, 
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when 
device is tripped. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; GF20. 
b. Pass & Seymour; 2084. 

2.4 SNAP SWITCHES 

A. Comply with NEMA WD 1 and UL 20. 

B. Switches, 120/277 V, 20 A: 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way). 
b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 

(four way). 
c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four 

way). 
d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 

20AC4 (four way). 

C. Pilot Light Switches, 20 A: 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 
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a. Cooper; 2221PL for 120 V and 277 V. 
b. Hubbell; HPL1221PL for 120 V and 277 V. 
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V. 
d. Pass & Seymour; PS20AC1-PLR for 120 V. 

2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON." 

D. Key-Operated Switches, 120/277 V, 20 A: 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 2221L. 
b. Hubbell; HBL1221L. 
c. Leviton; 1221-2L. 
d. Pass & Seymour; PS20AC1-L. 

2. Description:  Single pole, with factory-supplied key in lieu of switch handle. 

E. Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for 
use with mechanically held lighting contactors. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 1995. 
b. Hubbell; HBL1557. 
c. Leviton; 1257. 
d. Pass & Seymour; 1251. 
 

F. Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key 
in lieu of switch handle. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 1995L. 
b. Hubbell; HBL1557L. 
c. Leviton; 1257L. 
d. Pass & Seymour; 1251L. 

2.5 WALL-BOX DIMMERS 

A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off switches, 
with audible frequency and EMI/RFI suppression filters. 

B. Control:  Continuously adjustable slider; with single-pole or three-way switching.  Comply with 
UL 1472. 
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C. Incandescent Lamp Dimmers:  120 V; control shall follow square-law dimming curve.  On-off 
switch positions shall bypass dimmer module. 

1. 600 W; dimmers shall require no derating when ganged with other devices.  

D. Fluorescent Lamp Dimmer Switches:  Modular; compatible with dimmer ballasts; trim 
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent 
dimming with low end not greater than 20 percent of full brightness. 

2.6 FAN SPEED CONTROLS 

A. Modular, 120-V, full-wave, solid-state units with integral, quiet on-off switches and audible 
frequency and EMI/RFI filters.  Comply with UL 1917. 

1. Continuously adjustable slider, 1.5 A. 
2. Three-speed adjustable slider, 1.5 A. 

2.7 OCCUPANCY SENSORS 

A. Wall-Switch Sensors: 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 6111 for 120 V, 6117 for 277 V. 
b. Hubbell; WS1277. 
c. Leviton; ODS 10-ID. 
d. Pass & Seymour; WS3000. 
e. Watt Stopper (The); WS-200. 
 

2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 
180-degree field of view, with a minimum coverage area of 900 sq. ft. (84 sq. m)

B. Wall-Switch Sensors: 

. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Hubbell; AT120 for 120 V, AT277 for 277 V. 
b. Leviton; ODS 15-ID. 

2. Description:  Adaptive-technology type, 120/277 V, adjustable time delay up to 20 
minutes, 180-degree field of view, with a minimum coverage area of 900 sq. ft. (84 sq. 
m)

C. Long-Range Wall-Switch Sensors: 

. 
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1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Hubbell; ATP1600WRP. 
b. Leviton; ODWWV-IRW. 
c. Pass & Seymour; WA1001. 
d. Watt Stopper (The); CX-100. 

2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 
110-degree field of view, with a minimum coverage area of 1200 sq. ft. (111 sq. m)

D. Long-Range Wall-Switch Sensors: 

. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. Hubbell; ATD1600WRP. 
b. Leviton; ODW12-MRW. 
c. Watt Stopper (The); DT-200. 

3. Description:  Dual technology, with both passive-infrared- and ultrasonic-type sensing, 
120/277 V, adjustable time delay up to 30 minutes, 110-degree field of view, and a 
minimum coverage area of 1200 sq. ft. (111 sq. m)

E. Wide-Range Wall-Switch Sensors: 

. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Hubbell; ATP120HBRP. 
b. Leviton; ODWHB-IRW. 
c. Pass & Seymour; HS1001. 
d. Watt Stopper (The); CX-100-3. 

2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 
150-degree field of view, with a minimum coverage area of 1200 sq. ft. (111 sq. m)

F. Exterior Occupancy Sensors: 

. 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Leviton; PS200-10. 
b. Watt Stopper (The); EW-100-120. 

2. Description:  Passive-infrared type, 120/277 V, weatherproof, adjustable time delay up to 
15 minutes, 180-degree field of view, and 110-foot (34-m) detection range.  Minimum 
switch rating:  1000-W incandescent, 500-VA fluorescent. 
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2.8 COMMUNICATIONS OUTLETS 

A. Telephone Outlet: 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 3560-6. 
b. Leviton; 40649. 

2. Description:  Single RJ-45 jack for terminating 100-ohm, balanced, four-pair UTP; 
TIA/EIA-568-B.1 complying with Category 5e.  Comply with UL 1863. 

B. Combination TV and Telephone Outlet: 

 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 3562. 
b. Leviton; 40595 

2. Description:  Single RJ-45 jack for 100-ohm, balanced, four-pair UTP; TIA/EIA-568-
B.1; complying with Category 5e; and one Type F coaxial cable connector. 

2.9 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  satin-finished stainless steel 0.04-inch- (1-mm-)
3. Material for Unfinished Spaces:  Galvanized steel 

 thick 

4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed 
and labeled for use in "wet locations." 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-
resistant , die-cast aluminum with lockable cover. 

2.10 FLOOR SERVICE FITTINGS 

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used. 

B. Compartments:  Barrier separates power from voice and data communication cabling. 

C. Service Plate:  Rectangular, solid brass with satin finish. 

D. Power Receptacle:  NEMA WD 6 configuration 5-20R, gray finish, unless otherwise indicated. 

E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 Category 5e 
jacks for UTP cable. 
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2.11 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 

1. Wiring Devices Connected to Normal Power System:  Black, unless otherwise indicated 
or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red. 
3. TVSS Devices:  Blue. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted. 

B. Coordination with Other Trades: 

1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish 
materials over device boxes and do not cut holes for boxes with routers that are guided by 
riding against outside of the boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until just before they are spliced or terminated on 
devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 

D. Device Installation: 

1. Replace all devices that have been in temporary use during construction or that show 
signs that they were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 
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3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm)

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 
conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 

 
in length. 

6. Use a torque screwdriver when a torque is recommended or required by the manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 

mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up and on horizontally mounted 
receptacles to the right. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Dimmers: 

1. Install dimmers within terms of their listing. 
2. Verify that dimmers used for fan speed control are listed for that application. 
3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions. 

H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  Group adjacent switches under 
single, multigang wall plates. 

3.2 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 

1. Receptacles:  Identify panelboard and circuit number from which served.  Use machine 
printing (P-Touch or equal) with black-filled lettering on face of plate, and durable wire 
markers or tags inside outlet boxes. See drawing general notes for additional information. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital 

readout or illuminated LED indicators of measurement. 

B. Tests for Convenience Receptacles: 
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1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new, 
and retest as specified above. 

 
 END OF SECTION 262726 



 
 
Belmar Pavilions  262813 - 1 
 

 
 

Fuses 

SECTION 262813 

PART 1 - GENERAL 

FUSES 

1.1 SUMMARY 

A. Section Includes:  Cartridge fuses rated 600-V ac and less for use in enclosed switches 
panelboards switchboards enclosed controllers and motor-control centers. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. Comply with NEMA FU 1 for cartridge fuses. 

C. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Bussmann, Inc. 
2. Edison Fuse, Inc. 
3. Ferraz Shawmut, Inc. 
4. Littelfuse, Inc. 

2.2 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent 
with circuit voltages. 
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PART 3 - EXECUTION 

3.1 FUSE APPLICATIONS 

A. Service Entrance:  Class L, fast acting. 

B. Feeders:  Class L, fast acting 

C. Motor Branch Circuits:  Class RK1, time delay. 

D. Other Branch Circuits:  Class RK1, time delay. 

E. Control Circuits:  Class CC, time delay. 

3.2 INSTALLATION 

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse. 

3.3 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems" and indicating fuse replacement information on inside 
door of each fused switch and adjacent to each fuse block and holder. 

 

END OF SECTION 262813 
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SECTION 262816 

PART 1 - GENERAL 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

1.1 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Receptacle switches. 
4. Shunt trip switches. 
5. Molded-case circuit breakers (MCCBs). 
6. Enclosures. 

1.2 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the effects of 
earthquake motions. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces. 

1.4 SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated. 

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 

C. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, accessories, and 
components, from manufacturer. 
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D. Field quality-control reports. 

E. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate fuses, lockable 
handle with capability to accept two padlocks, and interlocked with cover in closed position. 

C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate fuses, lockable handle with capability 
to accept three padlocks, and interlocked with cover in closed position. 

D. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate fuses, lockable handle 
with capability to accept three padlocks, and interlocked with cover in closed position. 

E. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate fuses, lockable handle 
with capability to accept three padlocks, and interlocked with cover in closed position. 

F. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified. 
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4. Lugs:  Suitable for number, size, and conductor material. 
5. Service-Rated Switches:  Labeled for use as service equipment. 

2.2 NONFUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type GD, General Duty, Single Throw, 600 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept two padlocks, and interlocked with 
cover in closed position. 

C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position. 

D. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 

E. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 

F. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Lugs:  Suitable for number, size, and conductor material. 

2.3 RECEPTACLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
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B. Type HD, Heavy-Duty, Single-Throw Fusible Switch:  240-V ac, 30 A; UL 98 and 
NEMA KS 1; horsepower rated, with clips or bolt pads to accommodate fuses; lockable handle 
with capability to accept three padlocks; interlocked with cover in closed position. 

C. Type HD, Heavy-Duty, Single-Throw Nonfusible Switch:  240-V ac, 30 A; UL 98 and 
NEMA KS 1; horsepower rated, lockable handle with capability to accept three padlocks; 
interlocked with cover in closed position. 

D. Interlocking Linkage:  Provided between the receptacle and switch mechanism to prevent 
inserting or removing plug while switch is in the on position, inserting any plug other than 
specified, and turning switch on if an incorrect plug is inserted or correct plug has not been fully 
inserted into the receptacle. 

E. Receptacle:  Polarized, three-phase, four-wire receptacle (fourth wire connected to enclosure 
ground lug). 

2.4 SHUNT TRIP SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Bussmann, Inc. 
2. Ferraz Shawmut, Inc. 
3. Littelfuse, Inc. 

B. General Requirements:  Comply with UL 50, and UL 98, with 200-kA interrupting and short-
circuit current rating when fitted with Class J fuses. 

C. Switches:  Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse 
block; lockable handle with capability to accept three padlocks; interlocked with cover in closed 
position. 

D. Control Circuit:  120-V ac; obtained from integral control power transformer, with primary and 
secondary fuses, with a control power of enough capacity to operate shunt trip, connected pilot, 
and indicating and control devices. 

E. Accessories: 

1. Oiltight key switch for key-to-test function. 
2. Oiltight ON pilot light. 
3. Isolated neutral lug. 
4. Mechanically interlocked auxiliary contacts that change state when switch is opened and 

closed. 
5. Form C alarm contacts that change state when switch is tripped. 
6. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage. 
7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72. 
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2.5 MOLDED-CASE CIRCUIT BREAKERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 
interrupting capacity to comply with available fault currents. 

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger. 

D. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings: 

1. Instantaneous trip. 
2. Long- and short-time pickup levels. 
3. Long- and short-time time adjustments. 
4. Ground-fault pickup level, time delay, and I2

E. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less 
than NEMA FU 1, RK-5. 

t response. 

F. Features and Accessories: 

1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:  Suitable for number, size, trip ratings, and conductor material. 
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits. 

4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor. 

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact. 
6. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts mimic 

circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts. 
7. Alarm Switch:  One NO contact that operates only when circuit breaker has tripped. 

2.6 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, 
to comply with environmental conditions at installed location. 
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1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Kitchen and Wash-Down Areas:  NEMA 250, Type 4X], stainless steel. 
4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4. 
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 12. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

C. Install fuses in fusible devices. 

D. Comply with NECA 1. 

3.2 IDENTIFICATION 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 
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D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections. 

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

 

END OF SECTION 262816 
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SECTION 265100 

PART 1 - GENERAL  

INTERIOR LIGHTING 

1.1 SUMMARY 

A. This Section includes the following: 

1. Interior lighting fixtures, lamps, and ballasts. 
2. Emergency lighting units. 
3. Exit signs. 
4. Lighting fixture supports. 

1.2 SUBMITTALS 

A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  
Include data on features, accessories, finishes. 

B. Shop Drawings:  Show details of nonstandard or custom lighting fixtures.  Indicate dimensions, 
weights, methods of field assembly, components, features, and accessories. 

C. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled fixtures, 
signed by product manufacturer. 

D. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In Interior Lighting Fixture Schedule where titles below are column or row headings that 
introduce lists, the following requirements apply to product selection: 
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1. Basis of Design Product:  The design of each item of interior luminaire and its support is 
based on the product named.  Subject to compliance with requirements, provide either the 
named product or a comparable product by one of the other manufacturers specified. 

2.2 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS 

A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 

B. Incandescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5A. 

C. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5 and NEMA LE 5A as applicable. 

D. HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5B. 

E. Metal Parts:  Free of burrs and sharp corners and edges. 

F. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent 
warping and sagging. 

G. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 

H. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated: 

1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 
4. Laminated Silver Metallized Film:  90 percent. 

I. Plastic Diffusers, Covers, and Globes: 

1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to 
yellowing and other changes due to aging, exposure to heat, and UV radiation. 

2. Glass:  Annealed crystal glass, unless otherwise indicated. 

2.3 BALLASTS 

A. Electronic Ballasts for Linear Fluorescent Lamps:  Comply with ANSI C82.11; instant-start 
type, unless otherwise indicated, and designed for type and quantity of lamps served.  Ballasts 
shall be designed for full light output unless dimmer or bi-level control is indicated. 

1. Sound Rating:  A. 
2. Total Harmonic Distortion Rating:  Less than 10 percent. 
3. Transient Voltage Protection:  IEEE C62.41, Category A or better. 
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4. Operating Frequency:  20 kHz or higher. 
5. Lamp Current Crest Factor:  1.7 or less. 
6. BF:  0.85 or higher. 
7. Power Factor:  0.95 or higher. 

B. Electromagnetic Ballasts for Linear Fluorescent Lamps:  Comply with ANSI C82.1; energy 
saving, high-power factor, Class P, and having automatic-reset thermal protection. 

1. Ballast Manufacturer Certification:  Indicated by label. 

C. Ballasts for Temperatures Minus 20 Deg F (Minus 29 Deg C)

D. Ballasts for Dimmer-Controlled Lighting Fixtures with Linear Fluorescent Lamps:  Electronic 
type. 

 and Higher for Linear Fluorescent 
Lamps:  Electromagnetic type designed for use with indicated lamp types. 

1. Dimming Range:  100 to 5 percent of rated lamp lumens. 
2. Ballast Input Watts:  Can be reduced to 20 percent of normal. 
3. Compatibility:  Certified by manufacturer for use with specific dimming control system 

and lamp type indicated. 

E. Ballasts for Bi-Level Controlled Lighting Fixtures with Linear Fluorescent Lamps:  Electronic 
type. 

1. Operating Modes:  Ballast circuit and leads provide for remote control of the light output 
of the associated lamp between high- and low-level and off. 

a. High-Level Operation:  100 percent of rated lamp lumens. 
b. Low-Level Operation:  50 percent of rated lamp lumens. 

2. Ballast shall provide equal current to each lamp in each operating mode. 
3. Compatibility:  Certified by manufacturer for use with specific bi-level control system 

and lamp type indicated. 

 

F. Ballasts for Compact Fluorescent Lamps:  Electronic programmed rapid-start type, complying 
with ANSI C 82.11, designed for type and quantity of lamps indicated.  Ballast shall be 
designed for full light output unless dimmer or bi-level control is indicated: 

1. Lamp end-of-life detection and shutdown circuit. 
2. Automatic lamp starting after lamp replacement. 
3. Sound Rating:  A. 
4. Total Harmonic Distortion Rating:  Less than 20 percent. 
5. Transient Voltage Protection:  IEEE C62.41, Category A or better. 
6. Operating Frequency:  20 kHz or higher. 
7. Lamp Current Crest Factor:  1.7 or less. 
8. BF:  0.95 or higher, unless otherwise indicated. 
9. Power Factor:  0.95 or higher. 
10. Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on 

electromagnetic and radio-frequency interference for nonconsumer equipment. 
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11. Ballast Case Temperature:  75 deg C, maximum. 

G. Ballasts for Dimmer-Controlled Lighting Fixtures with Compact Fluorescent Lamps:  
Electronic type. 

1. Dimming Range:  100 to 5 percent of rated lamp lumens. 
2. Ballast Input Watts:  Can be reduced to 20 percent of normal. 
3. Compatibility:  Certified by manufacturer for use with specific dimming control system 

and lamp type indicated. 

H. Internal-Type Emergency Power Unit:  Self-contained, modular, battery-inverter unit, factory 
mounted within lighting fixture body and compatible with ballast.  Comply with UL 924. 

1. Emergency Connection:  Operate lamp(s) continuously at an output of 1100 lumens each.  
Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast. 

2. Night-Light Connection:  Operate one fluorescent lamp continuously. 
3. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or 

entering ceiling space. 

a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power 
and demonstrates unit operability. 

b. Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 

4. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
5. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer 

relay. 

I. Electromagnetic Ballast for Metal-Halide Lamps:  Comply with ANSI C82.4 and UL 1029.  
Include the following features, unless otherwise indicated: 

1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type. 
2. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C)

3. Normal Ambient Operating Temperature:  

 for single-lamp 
ballasts. 

104 deg F (40 deg C)
4. Open-circuit operation that will not reduce average life. 

. 

5. Low-Noise Ballasts:  Manufacturers' standard epoxy-encapsulated models designed to 
minimize audible fixture noise. 

J. Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise 
indicated: 

1. Lamp end-of-life detection and shutdown circuit. 
2. Sound Rating:  A. 
3. Total Harmonic Distortion Rating:  Less than 15 percent. 
4. Transient Voltage Protection:  IEEE C62.41, Category A or better. 
5. Lamp Current Crest Factor:  1.5 or less. 
6. Power Factor:  .90 or higher. 
7. Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on 

electromagnetic and radio-frequency interference for nonconsumer equipment. 
8. Protection:  Class P thermal cutout. 
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2.4 EXIT SIGNS 

A. Internally Lighted Signs:  Comply with UL 924; for sign colors, visibility, luminance, and 
lettering size, comply with authorities having jurisdiction. 

 
1. Lamps for AC Operation:  LEDs, 70,000 hours minimum rated lamp life. 

2.5 EMERGENCY LIGHTING UNITS 

A. Description:  Self-contained units complying with UL 924. 

1. Battery:  Sealed, maintenance-free, lead-acid type. 
2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
3. Operation:  Relay automatically turns lamp on when power supply circuit voltage drops 

to 80 percent of nominal voltage or below.  Lamp automatically disconnects from battery 
when voltage approaches deep-discharge level.  When normal voltage is restored, relay 
disconnects lamps from battery, and battery is automatically recharged and floated on 
charger. 

4. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

5. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; 
bright glow indicates charging at end of discharge cycle. 

2.6 LAMPS 

A. Low-Mercury Fluorescent Lamps:  Comply with EPA's toxicity characteristic leaching 
procedure test; shall yield less than 0.2 mg of mercury per liter when tested according to 
NEMA LL 1. 

B. T8 Rapid-Start low-mercury Fluorescent Lamps:  Rated 32 Wwatts, nominal length 48 inches 
(1220 mm)

C. T8 Rapid-Start low-mercury Fluorescent Lamps:  Rated 17 W maximum, nominal length of 

, 2800 initial lumens (minimum), CRI 75 (minimum), color temperature as indicated, 
and average rated life 20,000 hours, unless otherwise indicated. 

24 
inches (610 mm)

D. Compact Fluorescent Lamps:  4-Pin, low mercury, CRI 80 (minimum), color temperature as 
indicated, average rated life of 10,000 hours at 3 hours operation per start, and suitable for use 
with dimming ballasts, unless otherwise indicated. 

, 1300 initial lumens (minimum), CRI 75 (minimum), color temperature as 
indicated, and average rated life of 20,000 hours, unless otherwise indicated. 

E. Metal-Halide Lamps:  ANSI C78.1372, with a minimum CRI 65, and color temperature as 
indicated. 

F. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature as indicated. 

G. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature as 
indicated. 
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2.7 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- 
and angle-iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers:  1/2-inch (13-mm)

C. Twin-Stem Hangers:  Two, 

 steel tubing with swivel ball fittings and ceiling 
canopy.  Finish same as fixture. 

1/2-inch (13-mm)

D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 

 steel tubes with single canopy designed to mount 
a single fixture.  Finish same as fixture. 

12 gage (2.68 mm)

E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless 
steel, [

  

12 gage (2.68 mm)

F. Rod Hangers:  

] . 

3/16-inch (5-mm)

G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with 
threaded attachment, cord, and locking-type plug. 

 minimum diameter, cadmium-plated, threaded steel rod. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each 
fixture. 

B. Comply with NFPA 70 for minimum fixture supports. 

C. Suspended Lighting Fixture Support: 

1. Pendants and Rods:  Where longer than 48 inches (1200 mm)
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 

, brace to limit swinging. 

3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for 
suspension for each unit length of fixture chassis, including one at each end. 

D. Air-Handling Lighting Fixtures:  Install with dampers closed and ready for adjustment. 

E. Adjust aimable lighting fixtures to provide required light intensities. 

F. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 
and Cables." 

3.2 FIELD QUALITY CONTROL 

A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 
transfer from normal power to battery and retransfer to normal. 
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B. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 

END OF SECTION 265100 
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SECTION 265600 

PART 1 - GENERAL  

EXTERIOR LIGHTING 

1.1 SUMMARY 

A. This Section includes the following: 

1. Exterior luminaires with lamps and ballasts. 
2. Accessories. 

1.2 SUBMITTALS 

A. Product Data:  For each luminaire and support component, arranged in order of lighting unit 
designation.  Include data on features, accessories, and finishes. 

B. Shop Drawings:  Include anchor-bolt templates keyed to specific poles and certified by 
manufacturer. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with IEEE C2, "National Electrical Safety Code." 

C. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In Lighting Device Schedule where titles below are column or row headings that introduce lists, 
the following requirements apply to product selection: 

 
1. Basis of Design Product:  The design of each item of exterior luminaire and its support is 

based on the product named.  Subject to compliance with requirements, provide either the 
named product or a comparable product by one of the other manufacturers specified. 
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2.2 LUMINAIRES, GENERAL REQUIREMENTS 

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet 
locations by an NRTL acceptable to authorities having jurisdiction. 

B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for 
luminaires. 

C. Metal Parts:  Free of burrs and sharp corners and edges. 

D. Sheet Metal Components:  Corrosion-resistant aluminum, unless otherwise indicated.  Form and 
support to prevent warping and sagging. 

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or 
deform in use.  Provide filter/breather for enclosed luminaires. 

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.  Doors shall be removable for cleaning or 
replacing lenses.  Designed to disconnect ballast when door opens. 

G. Exposed Hardware Material:  Stainless steel. 

H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation. 

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field. 

J. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated: 

1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 

K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors. 

L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping.  Where indicated, match finish process and color of pole or support 
materials. 

M. Factory-Applied Finish for Steel Luminaires:  Color as selected by Architect.  Comply with 
NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations 
for applying and designating finishes. 

2.3 FLUORESCENT BALLASTS AND LAMPS 

A. Low-Temperature Ballast Capability:  Rated by its manufacturer for reliable starting and 
operation of indicated lamp(s) at temperatures minus 20 deg F and higher. 
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B. Ballast Characteristics: 

1. Power Factor:  90 percent, minimum. 
2. Total Harmonic Distortion Rating:  Less than 10 percent. 
3. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, 

Class P, automatic-reset thermal protection. 
4. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum. 
5. Transient-Voltage Protection:  Comply with IEEE C62.41 Category A or better. 

C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast 
provided at temperatures minus 20 deg F

D. Fluorescent Lamps:  Low-mercury type.  Comply with the EPA's toxicity characteristic leaching 
procedure test; shall yield less than 0.2 mg of mercury per liter when tested according to 
NEMA LL 1. 

 and higher. 

2.4 BALLASTS FOR HID LAMPS 

A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction 
average life.  Include the following features, unless otherwise indicated: 

1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type. 
2. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C)
3. Normal Ambient Operating Temperature:  

. 
104 deg F (40 deg C)

4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current 
ratings as recommended by ballast manufacturer. 

. 

2.5 HID LAMPS 

A. Metal-Halide Lamps:  ANSI C78.1372, with a minimum CRI [65] <Insert value>, and color 
temperature [4000] <Insert value> K. 

B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature [4000] <Insert 
value> K. 

C. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI [80] <Insert value>, and color 
temperature [4000] <Insert value> K. 

2.6 SUPPORT COMPONENTS, GENERAL REQUIREMENTS 

A. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 
requirements.  Use stainless-steel fasteners and mounting bolts, unless otherwise indicated. 

B. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 
components. 

1. Materials:  Shall not cause galvanic action at contact points. 
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 

fabrication, unless stainless-steel items are indicated. 
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C. Power-Installed Screw Foundations:  Factory fabricated by pole manufacturer, with structural 
steel complying with ASTM A 36/A 36M and hot-dip galvanized according to 
ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange and 
strength required to support pole, luminaire, and accessories. 

PART 3 - EXECUTION 

3.1 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 

B. Fasten luminaire to indicated structural supports. 

1. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer. 

C. Adjust luminaires that require field adjustment or aiming. 

3.2 CORROSION PREVENTION 

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits:  Comply with Division 26 Section "Raceway and Boxes for Electrical Systems." 
In concrete foundations, wrap conduit with 0.010-inch- (0.254-mm-)

3.3 GROUNDING 

 thick, pipe-wrapping 
plastic tape applied with a 50 percent overlap. 

A. Ground metal poles and support structures according to Division 26 Section "Grounding and 
Bonding for Electrical Systems." 

 
1. Install grounding conductor pigtail in the base for connecting luminaire to grounding 

system. 

B. Ground nonmetallic poles and support structures according to Division 26 Section "Grounding 
and Bonding for Electrical Systems." 

 
1. Install grounding conductor and conductor protector. 
2. Ground metallic components of pole accessories and foundations. 

END OF SECTION 265600 
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Conductors & Cables for Electronic 

Safety & Security 

SECTION 280513 

PART 1 - GENERAL 

CONDUCTORS & CABLES FOR ELECTRONIC SAFETY & SECURITY 

1.1 SUMMARY 

A. Section Includes: 

1. Coaxial cabling. 
2. RS-232 cabling. 
3. RS-485 cabling. 
4. Low-voltage control cabling. 
5. Control-circuit conductors. 
6. Fire alarm wire and cable. 
7. Identification products. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. For coaxial cable, include the following installation data for each type used: 

a. Nominal OD. 
b. Minimum bending radius. 
c. Maximum pulling tension. 

B. Shop Drawings:  Cable tray layout, showing cable tray route to scale, with relationship between 
the tray and adjacent structural, electrical, and mechanical elements. 

C. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector. 

D. Source quality-control reports. 

E. Field quality-control reports. 

F. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  50 or less. 
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Safety & Security 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. Support of Open Cabling:  NRTL labeled for support of cabling, designed to prevent 
degradation of cable performance and pinch points that could damage cable. 

1. Support brackets with cable tie slots for fastening cable ties to brackets. 
2. Lacing bars, spools, J-hooks, and D-rings. 
3. Straps and other devices. 

B. Cable Trays: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Cable Management Solutions, Inc. 
b. Cablofil Inc. 
c. Cooper B-Line, Inc. 
d. Cope - Tyco/Allied Tube & Conduit. 
e. GS Metals Corp. 

2. Cable Tray Materials:  Metal, suitable for indoors, and protected against corrosion by 
electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less than 
0.000472 inch (0.012 mm)

a. Basket Cable Trays:  

 thick. 

6 inches (150 mm) wide and 2 inches (50 mm) deep.  Wire 
mesh spacing shall not exceed 2 by 4 inches (50 by 100 mm)

b. Trough Cable Trays:  Nominally 
. 

6 inches (150 mm)
c. Ladder Cable Trays:  Nominally 

 wide. 
18 inches (455 mm) wide, and a rung spacing of 

[12 inches (305 mm)
d. Channel Cable Trays:  One-piece construction, nominally 

. 
4 inches (100 mm) wide.  

Slot spacing shall not exceed 4-1/2 inches (115 mm)
e. Solid-Bottom Cable Trays:  One-piece construction, nominally 

 o.c. 
12 inches (305 

mm)

C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for 
Electrical Systems."  Flexible metal conduit shall not be used. 

 wide.  Provide without solid covers. 

1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) high, and 
2-1/2 inches (64 mm) deep. 
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Safety & Security 

2.2 BACKBOARDS 

A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm)

2.3 COAXIAL CABLE 

.  
Comply with requirements for plywood backing panels in Division 06 Section "Rough 
Carpentry". 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Alpha Wire Company. 
2. Belden CDT Inc.; Electronics Division. 
3. Coleman Cable, Inc. 
4. CommScope, Inc. 
5. Draka USA. 

B. General Coaxial Cable Requirements:  Broadband type, recommended by cable manufacturer 
specifically for broadband data transmission applications.  Coaxial cable and accessories shall 
have 75-ohm nominal impedance with a return loss of 20 dB maximum from 7 to 806 MHz. 

C. RG-11/U:  NFPA 70, Type CATV. 

1. No. 14 AWG, solid, copper-covered steel conductor. 
2. Gas-injected, foam-PE insulation. 
3. Double shielded with 100 percent aluminum polyester tape and 60 percent aluminum 

braid. 
4. Jacketed with sunlight-resistant, black PVC or PE. 
5. Suitable for outdoor installations in ambient temperatures ranging from minus 40 to plus 

85 deg C. 

D. RG59/U:  NFPA 70, Type CATVR. 

1. No. 20 AWG, solid, silver-plated, copper-covered steel conductor. 
2. Gas-injected, foam-PE insulation. 
3. Triple shielded with 100 percent aluminum polyester tape and 95 percent aluminum 

braid; covered by aluminum foil with grounding strip. 
4. Color-coded PVC jacket. 

 

E. RG-6/U:  NFPA 70, Type CATV or CM. 

1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation. 
2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid. 
3. Jacketed with black PVC or PE. 
4. Suitable for indoor installations. 
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Safety & Security 

F. RG59/U:  NFPA 70, Type CATV. 

1. No. 20 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation. 
2. Double shielded with 100 percent aluminum polyester tape and 40 percent aluminum 

braid. 
3. PVC jacket. 

G. RG59/U (Plenum Rated):  NFPA 70, Type CMP. 

1. No. 20 AWG, solid, copper-covered steel conductor; foam fluorinated ethylene propylene 
insulation. 

2. Double shielded with 100 percent aluminum-foil shield and 65 percent aluminum braid. 
3. Copolymer jacket. 

H. NFPA and UL compliance, listed and labeled by an NRTL acceptable to authorities having 
jurisdiction as complying with UL 1655, and with NFPA 70 "Radio and Television Equipment" 
and "Community Antenna Television and Radio Distribution" Articles.  Types are as follows: 

1. CATV Cable:  Type CATV. 
2. CATV Plenum Rated:  Type CATVP, complying with NFPA 262. 
3. CATV Riser Rated:  Type CATVR, complying with UL 1666. 
4. CATV Limited Rating:  Type CATVX. 

2.4 COAXIAL CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Aim Electronics; a brand of Emerson Electric Co. 
2. Leviton Voice & Data Division. 
3. Siemon Co. (The). 

B. Coaxial-Cable Connectors:  Type BNC, 75 ohms. 

2.5 RS-232 CABLE 

A. Standard Cable:  NFPA 70, Type CM. 

1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors. 
2. Polypropylene insulation. 
3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage. 
4. PVC jacket. 
5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain 

wire. 
6. Flame Resistance:  Comply with UL 1581. 

B. Plenum-Type Cable:  NFPA 70, Type CMP. 



 
 
Belmar Pavilions    280513 - 5 
 

 
Conductors & Cables for Electronic 

Safety & Security 

1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors. 
2. Plastic insulation. 
3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage. 
4. Plastic jacket. 
5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain 

wire. 
6. Flame Resistance:  Comply with NFPA 262. 

2.6 RS-485 CABLE 

A. Standard Cable:  NFPA 70, Type CM 

1. Paired, 2 pairs, twisted, No. 22 AWG, stranded (7x30) tinned copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with UL 1581. 

B. Plenum-Type Cable:  NFPA 70, Type CMP. 

1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors. 
2. Fluorinated ethylene propylene insulation. 
3. Unshielded. 
4. Fluorinated ethylene propylene jacket. 
5. Flame Resistance:  NFPA 262, Flame Test. 

2.7 LOW-VOLTAGE CONTROL CABLE 

A. Paired Lock Cable:  NFPA 70, Type CMG. 

1. 1 pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with UL 1581. 

B. Plenum-Type, Paired Lock Cable:  NFPA 70, Type CMP. 

1. 1 pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with NFPA 262. 

C. Paired Lock Cable:  NFPA 70, Type CMG. 

1. 1 pair, twisted, No. 18 AWG, stranded (19x30) tinned copper conductors. 
2. PVC insulation. 
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Safety & Security 

3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with UL 1581. 

D. Plenum-Type, Paired Lock Cable:  NFPA 70, Type CMP. 

1. 1 pair, twisted, No. 18 AWG, stranded (19x30) tinned copper conductors. 
2. Fluorinated ethylene propylene insulation. 
3. Unshielded. 
4. Plastic jacket. 
5. Flame Resistance:  NFPA 262, Flame Test. 

2.8 CONTROL-CIRCUIT CONDUCTORS 

A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway complying with 
UL 83. 

B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway complying with 
UL 83. 

C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with 
UL 83. 

2.9 FIRE ALARM WIRE AND CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Comtran Corp. 
2. Draka USA. 
3. Genesis Cable Products; Honeywell International, Inc. 
4. Rockbestos-Suprenant Cable Corporation. 
5. West Penn Wire/CDT; a division of Cable Design Technologies. 

B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, 
Article 760. 

C. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG size as 
recommended by system manufacturer. 

1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, 
for power-limited fire alarm signal service Type FPL.  NRTL listed and labeled as 
complying with UL 1424 and UL 2196 for a 2-hour rating. 

D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation. 

1. Low-Voltage Circuits:  No. 16 AWG, minimum. 
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2. Line-Voltage Circuits:  No. 12 AWG, minimum. 
3. Multiconductor Armored Cable:  NFPA 70, Type MC, copper conductors, 

Type TFN/THHN conductor insulation, copper drain wire, copper armor with outer 
jacket with red identifier stripe, NTRL listed for fire alarm and cable tray installation, 
plenum rated, and complying with requirements in UL 2196 for a 2-hour rating. 

2.10 IDENTIFICATION PRODUCTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Brady Corporation 
2. HellermannTyton. 
3. Kroy LLC. 
4. Panduit Corp. 

B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers. 

C. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

2.11 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate cables. 

B. Factory sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test 
the frequency response, or attenuation over frequency, of a cable by generating a voltage whose 
frequency is varied through the specified frequency range and graphing the results. 

C. Cable will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PATHWAYS 

A. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A-7. 

B. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends 
between pull points. 

C. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems." 
for installation of conduits and wireways. 

D. Install manufactured conduit sweeps and long-radius elbows whenever possible. 
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E. Pathway Installation in Equipment Rooms: 

1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood 
is installed or in the corner of room where multiple sheets of plywood are installed 
around perimeter walls of room. 

2. Install cable trays to route cables if conduits cannot be located in these positions. 
3. Secure conduits to backboard when entering room from overhead. 
4. Extend conduits above finished floor. 
5. Install metal conduits with grounding bushings and connect with grounding conductor to 

grounding system. 

F. Backboards:  Install backboards with 96-inch (2440-mm)

3.2 INSTALLATION OF CONDUCTORS AND CABLES 

 dimension vertical.  Butt adjacent 
sheets tightly, and form smooth gap-free corners and joints. 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

1. Terminate all conductors; no cable shall contain unterminated elements.  Make 
terminations only at indicated outlets or terminals. 

2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 30 
inches (760 mm) and not more than 6 inches (150 mm)

3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii.  Install lacing bars and distribution spools. 

 from cabinets, boxes, fittings, 
outlets, and terminals. 

4. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

5. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating. 

6. Pulling Cable:  Do not exceed manufacturer's instructions as to allowable pulling tension.  
Monitor cable pull tensions. 

C. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 
with terminating hardware and interconnection equipment. 

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches (200 mm) 
above ceilings by cable supports not more than 60 inches (1525 mm)

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other 
potentially damaging items. 

 apart. 

D. Installation of Cable Routed Exposed under Raised Floors: 

1. Install plenum-rated cable only. 
2. Install cabling after the flooring system has been installed in raised floor areas. 
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3. Coil cable 72 inches (1830 mm) long shall be neatly coiled not less than 12 inches (300 
mm)

E. Outdoor Coaxial Cable Installation: 

 in diameter below each feed point. 

1. Install outdoor connections in enclosures complying with NEMA 250, Type 4X.  Install 
corrosion-resistant connectors with properly designed O-rings to keep out moisture. 

2. Attach antenna lead-in cable to support structure at intervals not exceeding 36 inches 
(915 mm)

3.3 FIRE ALARM WIRING INSTALLATION 

. 

A. Comply with NECA 1 and NFPA 72. 

B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceway 
and Boxes for Electrical Systems." 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Fire alarm circuits and equipment control wiring associated with the fire alarm system 

shall be installed in a dedicated raceway system.  This system shall not be used for any 
other wire or cable. 

C. Wiring Method: 

1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated 
with the fire alarm system, may not contain any other wire or cable. 

2. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and 
CI, is permitted. 

3. Signaling Line Circuits:  Power-limited fire alarm cables shall not be installed in the 
same cable or raceway as signaling line circuits. 

D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as 
recommended by manufacturer.  Install conductors parallel with or at right angles to sides and 
back of the enclosure.  Bundle, lace, and train conductors to terminal points with no excess.  
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
the fire alarm system to terminal blocks.  Mark each terminal according to the system's wiring 
diagrams.  Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors. 

E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or 
equipment enclosures where circuit connections are made. 

F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power 
wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different 
colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes and covers 
red. 
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G. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in 
close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does 
not prevent the receipt or transmission of signals from other floors or zones. 

H. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm)

3.4 CONTROL-CIRCUIT CONDUCTORS 

 conduit between the fire alarm 
control panel and the transmitter.  Install number of conductors and electrical supervision for 
connecting wiring as needed to suit monitoring function. 

A. Minimum Conductor Sizes: 

1. Class 1 remote-control and signal circuits, No. 14 AWG. 
2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG. 
3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG. 

3.5 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "Penetration Firestopping." 

3.6 GROUNDING 

A. For low-voltage wiring and cabling, comply with requirements in Division 26 Section 
"Grounding and Bonding for Electrical Systems." 

3.7 IDENTIFICATION 

A. Comply with requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems." 

3.8 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Visually inspect cable jacket materials for UL or third-party certification markings.  
Inspect cabling terminations to confirm color-coding. 

2. Visually inspect cable placement, cable termination, grounding, and bonding. 
3. Coaxial Cable Tests:  Comply with requirements in Division 27 Section "Master Antenna 

Television System." 

B. Document data for each measurement.  Print data for submittals in a summary report that is 
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument 
to the computer, save as text files, print, and submit. 

C. Prepare test and inspection reports. 
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SECTION 283111 

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Heat detectors. 
5. Notification appliances. 
6. Magnetic door holders. 
7. Remote annunciator. 
8. Addressable interface device. 
9. Digital alarm communicator transmitter. 

1.3 SYSTEM DESCRIPTION 

A. Non-coded, UL Listed intelligent analog addressable fire alarm system with multiplexed signal 
transmission.  

B. The System supplied under this specification utilizes independently addressed, input/output 
modules, power supply(s) as described in this specification. The system contains fire alarm 
control panel, remote annunciator(s) and NAC power supply(s). 

1.4 SUBMITTALS 

A. The Contractor shall purchase no equipment for the system specified herein until the Owner has 
approved the project submittals in their entirety and has returned them to the contractor. It is the 
responsibility of the contractor to meet the entire intent and functional performance detailed in 
these specifications. Approved submittals shall only allow the contractor to proceed with the 
installation and shall not be construed to mean that the contractor has satisfied the requirements 
of these specifications. The Contractor shall submit three (3) complete sets of documentation 
within 30 calendar days after award of purchase order. 
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B. Each submittal shall include a cover letter providing a list of each variation that the submittal 
may have from the requirements of the Contract Documents. In addition the Contractor shall 
provide specific notation on each Shop Drawing, sample, catalog cut, data sheet, installation 
manual, etc. submitted for review and approval, of each such variation. 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them 
to the Architect. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 
a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified fire-alarm technician, Level III, minimum 

C. Product Data:  Product Data sheets with the printed logo or trademark of the manufacturer of all 
equipment. Indicated in the documentation shall be the type, size, rating, style, and catalog 
number for all items proposed to meet the system performance detailed in this specification.  
The proposed equipment shall be subject to the approval of the Owner. 

D. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of 
Fire Alarm Systems" Chapter in NFPA72. 

2. Include voltage drop calculations for notification appliance circuits. 
3. Include battery-size calculations. 
4. Include performance parameters and installation details for each detector, verifying that 

each detector is listed for complete range of air velocity, temperature, and humidity 
possible when air-handling system is operating. 

5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 
drawn to scale and coordinating installation of duct smoke detectors and access to them.  
Show critical dimensions that relate to placement and support of sampling tubes, detector 
housing, and remote status and alarm indicators.  Locate detectors according to 
manufacturer's written recommendations. 

6. Include floor plans to indicate final outlet locations showing address of each addressable 
device.  Show size and route of cable and conduits. 

E. Operation and Maintenance Data:  For fire-alarm systems and components to be included in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 1 
Section "Operation and Maintenance Data, include the following: 

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" 
Chapter in NFPA72. 

2. Provide "Record of Completion Documents" according to NFPA72 article "Permanent 
Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter. 

3. Record copy of site-specific software database file, hardcopy print-out and CD, with 
password for delivery to the owner. Proprietary system/service companies will not be 
acceptable. 

4. Provide "Maintenance, Inspection and Testing Records" according to NFPA72 article of 
the same name and include the following: 

a. Frequency of testing of installed components. 
b. Frequency of inspection of installed components. 
c. Requirements and recommendations related to results of maintenance. 
d. Manufacturer's user training manuals (hardcopy) and electronic on CD. 
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5. Manufacturer's required maintenance related to system warranty requirements. 
6. Abbreviated operating instructions for mounting at fire-alarm control unit. 
7. Copy of NFPA72. 

F. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with data 

files. 
3. Device address list. 
4. Printout of software application. 
5. CD of site-specific software database file with password, and electronic product data 

sheets.  Provide hard copy print-out of the software program. Proprietary system/service 
companies will not be acceptable. 

6. Provide a complete system comparison report for each change implemented during the 
warranty period. 

7. Provide a list of global system settings 
8. Provide a list of the contents of each system cabinet and their settings 
9. Provide a list of all addressable devices with their addresses and settings 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation 
of units required for this Project. 

B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm 
Level III, technician. 

C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from 
single source from single manufacturer.  Components shall be compatible with, and operate as, 
an extension of existing system.  

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA70, by 
a qualified testing agency, and marked for intended location and application. 

E. NFPA Certification:  Obtain certification according to NFPA72 in the form of a placard by an 
approved alarm company. 

F. Equipment and materials shall be supplied by a factory authorized distributor, such as Systems 
Sales Corporation, Neptune, NJ, 732-751-0600, to ensure proper specification adherence, final 
connection, test, turnover, warranty compliance, and service. The factory authorized distributor 
SSC is required to have been in the fire alarm industry (service and installation) for a minimum 
of fifth teen (15) years. 

 



Belmar Pavilions                                283111 - 4     DIGITAL, ADDRESSABLE FIRE- 
 ALARM SYSTEM 

1.6 WARRANTY and SOFTWARE SERVICE AGREEMENT  

A. The contractor shall warranty all materials, installation and workmanship for one (1) years from 
date of acceptance, unless otherwise specified.  A copy of the manufacturers' warranty shall be 
provided with closeout documentation and included with the operation and installation manuals. 

B. The System Supplier, SSC shall maintain a service organization with adequate spare parts 
stocked within 75 miles of the installation. Any defects that render the system inoperative shall 
be repaired within 24 hours of the Owner notifying the contractor. 

C. Technical Support:  Beginning with Substantial Completion, provide software support for one 
(1) years, shall be included in this project. 

D. Detector Sensitivity Testing:  During the warranty period, each year the contractor is to perform 
detector sensitivity testing and provide report to the Owner.  Unless, the system is UL Listed to 
perform automatic sensitivity testing without any manual intervention and should detector fall 
outside of sensitivity window, the system will automatically indicate a device trouble.  A copy 
of UL letter is to be provided as proof of system operation. 

E. Upgrade Service:  Update software to latest version at Project completion.  Install and program 
software upgrades that become available within three (3) years from date of Substantial 
Completion.  Upgrading software shall include operating system.  Upgrade shall include new or 
revised licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow 
Owner to upgrade computer equipment if necessary. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents, include installation costs in 
base bid. 
1. Smoke Detectors, heat detectors, monitor modules and control modules:  Quantity equal 

to 2% percent of amount of each type installed, but no fewer than 2 unit of each type. 
2. Keys:  Ten extra set for access to locked and tamperproof components. 
3. Audible and Visual Notification Appliances:  2% of each type installed but not less than 

2 of each type. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  The materials, appliances, equipment and devices shall be tested and listed by a 
nationally recognized approvals agency for use as part of a protected premises protective 
signaling fire alarm system.  The authorized representative of the manufacturer, SSC of the 
major equipment, such as control panels, shall be responsible for the satisfactory installation of 
the complete system. 

B. The Contractor shall provide, from the acceptable manufacturer's current product lines, 
equipment and components, which comply, with the requirements of these Specifications.  
Equipment or components, which do not provide the performance and features, required by 
these specifications are not acceptable, regardless of manufacturer. 

C. Strict conformance to this specification is required to ensure that the installed and programmed 
system will function as designed, and will accommodate the future requirements and operations 
of the building Owner.  All specified operational features must be met without exception. 

D. All control panel assemblies and connected (new) field appliances shall be provided by the 
same System Supplier, and shall be designed and tested to ensure that the system operates as 
specified.  All equipment and components shall be installed in strict compliance with the 
manufacturer's recommendations. 

E. Upon completion of the project the Owner shall be provided with a hard copy printout of the 
system software database and an electronic version of the system program and database with all 
required passwords. 

F. That equipment proposed to be supplied will be considered only if it meets all sections of the 
performance specification. Any deviations of system performance outlined in this specification 
will only be considered when the following requirements have been met: 
1. A complete description of proposed alternate system performance methods with three (3) 

copies of working drawings thereof for approval by the Owner, not less than ten (10) 
calendar days prior to the scheduled date for submission of bids. 

2. The supplier of alternate equipment shall furnish evidence that the proposed alternate 
system performance is equal to or superior than the system operation stated in the 
specification. Such evidence shall be submitted to the Owner, not less than ten (10) 
calendar days prior to the scheduled date for submission of bids.   

3. The supplier shall submit a point-by-point statement of compliance for all sections in this 
specification. The statement of compliance shall consist of a list of all paragraphs within 
these sections. Where the proposed system complies fully with the paragraph as written, 
placing the word "comply" opposite the paragraph number shall indicate such.  Where the 
proposed system does not comply with the paragraph as written, and the supplier feels the 
proposed system will accomplish the intent of the paragraph, a full description of the 
function as well as a full narrative description of how its proposal will meet its intent 
shall be provided.  Any submission that does not include a point-by-point statement of 
compliance as described herein shall be disqualified. Where a full description is not 
provided, it shall be assumed that the proposed system does not comply. 
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4. The supplier of alternate equipment shall submit a list from the alternate manufacture on 
the manufactures letterhead indicating the names and addresses of all authorized 
suppliers in the area.   Proprietary products will not be considered. 

5. The acceptability of any alternate proposed system shall be the sole decision of the 
Owner or his authorized representative 

PART 3 - Approved Products:   
 
All panels and peripheral devices shall be of the standard product of single manufacturer and shall display 
the manufacturer’s name of each component.  The catalog numbers specified under this section are those 
of EST by UTC Security as supplied by a UTC Strategic Partner Systems Sales Corporation, 732-751-
0600, and shall constitute the type, product quality, material and desired operating features. This 
specification is based upon the performance of not only the EST products but of the past performance of 
the system provider. UTC/EST providers other than Systems Sales Corporation are not automatically 
considered to be approved equals. 

3.1 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 
2. Heat detectors. 
3. Flame detectors. 
4. Smoke detectors. 
5. Duct smoke detectors. 
6. Verified automatic alarm operation of smoke detectors. 
7. Automatic sprinkler system water flow. 
8. Heat detectors in elevator shaft and pit. 
9. Fire standpipe system. 

B. Fire-alarm signal shall initiate the following actions: 

1. Activate the audible and visual notification appliances. 
2. Identify alarm at fire-alarm control unit and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Unlock electric door locks in designated egress paths. 
5. Release fire and smoke doors held open by magnetic door holders. 
6. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode. 
7. Recall elevators to primary or alternate recall floors. 
8. Activate emergency shutoffs for gas and fuel supplies. 
9. Record events in the system memory. 
10. Record events by the system printer. 

C. Supervisory signal initiation shall be by one or more of the following devices and actions: 

1. Valve supervisory switch. 
2. Low-air-pressure switch of a dry-pipe sprinkler system. 
3. Elevator shunt-trip supervision. 
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D. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices. 
3. Loss of primary power at fire-alarm control unit. 
4. Ground or a single break in fire-alarm control unit internal circuits. 
5. Abnormal ac voltage at fire-alarm control unit. 
6. Break in standby battery circuitry. 
7. Failure of battery charging. 
8. Abnormal position of any switch at fire-alarm control unit or annunciator. 
9. Fire-pump power failure, including a dead-phase or phase-reversal condition. 
10. Low-air-pressure switch operation on a dry-pipe or pre-action sprinkler system. 

E. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and annunciate 
at fire-alarm control unit and remote annunciators.  Record the event on system printer. 

3.2 FIRE-ALARM CONTROL UNIT  

A. The control panel shall contain a microprocessor with 10/100 Ethernet media access controller 
(MAC).  The system shall be designed specifically for fire detection, and notification 
applications.  The control panel shall be listed and approved for the application standard(s) as 
listed under the General section.  Panel shall be GE Security - EST iO500. 

B. The control panel shall include all required hardware, software and system programming to 
provide a complete and operational system.  The control panel shall assure that life safety takes 
precedence among all panel activities.   

C. The control panel shall include the following capacities: 
1. Support up to 500 analog/addressable points. 
2. Support up to 8 fully supervised remote annunciators. 
3. Support digital dialer with Contact ID format  
4. Support up to 1000 chronological events. 

D. The control panel shall include the following features: 
1. Ability to download or upload site applications and system diagnostics remotely through 

an Ethernet connection, or DACT. 
2. Provide electronic addressing of analog/addressable devices.  Rotary and dip switch 

addressing shall not be considered equal. 
3. Provide an operator interface display that shall include functions required to annunciate 

command and control system functions. 
4. Provide an internal audible signal with different programmable patters to distinguish 

between alarm, supervisory, trouble and monitor conditions. 
5. Provide system reports that provide detailed description of the status of system 

parameters for corrective action or for preventative maintenance programs.  Reports shall 
be displayed by the operator interface or capable of being printed on a printer. 

6. Provide an authorized operator with the ability to operate or modify system functions like 
system time, date, passwords, holiday dates; restart the system and clear control panel 
event history file.  

7. Provide an authorized operator to perform test functions within the installed system. 
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E. The control panel shall provide the following intelligent and intuitive diagnostic software tools. 
1. Fast Ground Check 

Allow quick wiring diagnostics for ground faults every 4 seconds to troubleshoot ground 
faults much quicker and determine if they have been fixed or not.   

2. Recalibrate Device 
The control panel recalibrates any devices that have been cleaned.  The Recalibrate 
Device feature will immediately reset the environmental compensation and dirtiness 
levels for faster verification of cleaned devices. 

3. Test Fire 
The control panel sends a test command to a detector or input module to activate.  This 
allows for proper operation and programming testing of the device. 

4. Flash Device LED 
It shall be possible to activate any device LED from the control panel menu to help 
troubleshooting or locate a specific device on a loop. 

5. Walk Test 
Walk test will allow the operator to test individual zones or devices without placing an 
alarm event on the system.    
It shall be possible to perform a walk test in a silent or audible test mode.  Silent test 
mode shall display the test results on the LCD display.  Audible test confirmation shall 
sound a coded signal on the systems NAC circuits. 
It shall be possible to activate Walk Test by zone or device to ensure the balance of the 
system remains in service to protect the premises. 
It shall be possible to view and print a walk test report showing the activation and 
restoration of all walk test events. 

6. Device Maintenance 
It shall be possible to view and print a report of all detectors dirtiness levels to optimize 
cleaning schedules.  The report shall filter for all devices, devices that are 20% dirty or 
devices that are 80% dirty.  The report shall show the device, how dirty it is by 
percentage and its sensitivity setting. 
Detectors shall automatically send an alert message to the LCD Users Interface and 
illuminate the service detector LED when they reach 80% dirty and latch a trouble when 
they reach 100% dirty to ensure maintenance action is performed. 

 

F. Main Operators Display Operations: 
1. Provide a discreet system control switch provided for reset, alarm silence, panel silence, 

remote disconnect, drill switch, and up/down/right/left switches. 
2. Backlit LCD display shall be 80 character display.   

Each point shall have a 40 character custom message. 
3. Service Detector LED:  Provide indication when a detector needs servicing 
4. Programmable Switches:  Provide minimum of 2 programmable switches with 

corresponding LED.  The switches shall be programmed for disable/enable or activate 
restore functions as follows; 
a.   Disable NAC 
b. Disable Elevator Recall 
c. Disable Fan Shutdown 
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5. Alarm and Trouble Annunciator:  Provide minimum of 16 zones of LED annunciation 
with red alarm and yellow trouble indicators; 4 zones may be utilized for supervisory 
zone annunciation.  Devices on addressable loop circuits shall be identified by display or 
their address and by their condition (alarm, pre-alarm, monitor, supervisory, and trouble). 

G. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or 
glass cover in a stainless-steel or aluminum frame.  Include interpretation and describe 
appropriate response for displays and signals.  Briefly describe the functional operation of the 
system under normal, alarm, and trouble conditions 

H. Circuits Requirements: 
1. Signaling Line Circuits for Intelligent Analog Addressable Loop: 

a. Class B (style 4)   
b. Any combination of 64 detectors or modules. 

2. Notification Appliance Circuits: Class B (style Y)   
a. Maximum circuit loading to 3.5 amps for notification appliance circuits  

3. Activation of alarm notification appliances, elevator recall and other functions shall occur 
within 3 seconds after the activation of an initiating device. 

I. Smoke-Alarm Verification: 

1. Initiate an audible and visible indication of an "alarm-verification" signal at fire-alarm 
control unit. 

2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm 
control unit and detector. 

3. Record events by the system printer. 
4. Sound general alarm if the alarm is verified. 
5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified. 

J. Elevator Recall: 

1. Smoke detectors at the following locations shall initiate automatic elevator recall. Alarm-
initiating devices, except those listed, shall not start elevator recall. 

a. Elevator lobby detectors except the lobby detector on the designated floor. 
b. Smoke detector in elevator machine room. 
c. Smoke detectors in elevator hoist way. 

2. Elevator lobby detectors located on the designated recall floors shall be programmed to 
move the cars to the alternate recall floor. 

3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine room 
shall shut down elevators associated with the location without time delay. 

a. Water-flow switch associated with the sprinkler in the elevator pit may have a 
delay to allow elevators to move to the designated floor. 

K. Door Controls:  Door hold-open devices that are controlled by smoke detectors at doors in 
smoke barrier walls shall be connected to fire-alarm system. 
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L. Smoke-Detector Sensitivity Adjustment:  Controls shall select specific addressable smoke 
detectors for adjustment, display their current status and sensitivity settings, and change to 
alternate settings.  Allow controls to be used to program repetitive, time-scheduled, and 
automated changes in sensitivity of specific detector groups.  Record sensitivity adjustments 
and sensitivity-adjustment schedule changes in system memory, and print out the final adjusted 
values on system printer. 

M. Digital Alarm Communicator Transmitter:  The system shall have an integrated off premise 
communications capability using a digital alarm communications transmitter (DACT) SSC for 
sending system events to multiple central monitoring station (CMS) receivers. The system shall 
provide the CMS(s) with point identification of system events using Contact ID protocol.  The 
dialer shall have the capability to support up to two (2) individual accounts and to send account 
information to two (2) different receivers, each having a primary and secondary telephone 
access number.  System events shall be capable of being directed to one or more receivers 
depending on event type or location as specified by the system designed.  
1. Digital data transmission shall include the following (Contact ID) 

a. Address of the alarm-initiating device. 
b. Loss of ac supply or loss of power. 
c. Low battery. 
d. Abnormal test signal. 
e. Communication bus failure 

2. Shall be UTC-EST, model SA-DACT. 
 

N. Ethernet Port:  Provide a standard 10/100 Base T Ethernet port for connecting to an intranet or a 
local network. This connection shall support the downloading of configuration programming to 
the panel over the network, and provide the capability of diagnostic information from a remote 
location.     

  1.     Shall be UTC-EST, model SA-ETH 

O. Alpha-Numerical Pager Interface:  The system shall transmit an alphanumeric system activity 
message, by event, by point descriptor to a commercial paging system of the owners choice, 
using TAP Pager protocol. 
1. Shall be UTC-EST; model API-8/232. 

P. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  
Initiating devices, notification appliances, signaling lines, trouble signals, shall be powered by 
nominal 24-V dc source. 

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-
supply module rating. 

Q. Secondary Power:  Shall provide 24 hours supervisory and 5 minutes of alarm with batteries, 
automatic battery charger, and automatic transfer switch. 

R. NAC Power Supply:   The NAC power supply shall be independent unit that will provide 
power to visual strobe notification appliances.  It shall be possible to configure the NAC’s to 
follow the main panel’s NAC or activate from intelligent synchronized modules.  The booster 
NAC’s must be configurable to operate independently at any one of the following rates: 
continuous synchronized, or 3-3-3 temporal.  Fault conditions on the power supply shall not 
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impede alarm activation of host NAC circuits or other power supplies.  The NAC power supply 
must be able to provide concurrent power for notification devices, security devices, access 
control equipment and auxiliary devices such as door holders. . All the NAC Power Supplies 
shall be synchronized.  The power supply shall support up to 24 amp hour batteries. 
1. Power supply shall be minimum of 10 amps and UL 864 Listed. 
2. Four independent 3amp NAC circuits.  Each being configurable as auxiliary power. 
3. All circuits shall be synchronized. 
4. Shall be UTC-EST, model BPS10A. 

3.3 SYSTEM PRINTER (where shown on prints)  

A. Printout of Events:  On receipt of signal, print alarm, supervisory, and trouble events.  Identify 
zone, device, and function.  Include type of signal (alarm, supervisory, or trouble) and date and 
time of occurrence.  Differentiate alarm signals from all other printed indications.  Also print 
system reset event, including same information for device, location, date, and time.  Commands 
initiate the printing of a list of existing alarm, supervisory, and trouble conditions in the system 
and a historical log of events. 
1. Each control panel shall be capable of supporting a printer.  All control panel printer 

ports shall be configurable to output any combination of alarm, supervisory, trouble, 
monitor, or group event messages. 

2. Printer shall be GE-EST, model PT-1S 
 
 

3.4 REMOTE ANNUNCIATOR 

A. Remote LCD Annunciator:  shall have LCD display functions for alarm, supervisory, and 
trouble indications and common system controls including; acknowledge/silence, signal silence, 
reset, drill, and lamp test. Annunciator must support a 24 LED expander.  Shall be housed in a 
metal enclosure with key lock door.   
 
1. This annunciator shall be UTC-EST, model RLCD-C.  

3.5 MANUAL FIRE-ALARM BOXES 

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL38.  Boxes shall be 
finished in red with molded, raised-letter operating instructions in contrasting color; shall show 
visible indication of operation; and shall be mounted on recessed outlet box.  If indicated as 
surface mounted, provide manufacturer's surface back box. 
1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with 

integral addressable module arranged to communicate manual-station status (normal, 
alarm, or trouble) to fire-alarm control unit. 

2. The manual pull station will have an intelligent module integral of the unit. 
3. Station Reset:  key operated switch shall match the control panel key. 
4. Manual pull stations that initiated an alarm condition by opening the unit are not 

acceptable. 
5. Provide UTC-EST, model SIGA-278. 
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B. Indoor Protective Shield: Factory-fabricated clear plastic enclosure. Hinged at the top to permit 
lifting for access to initiate alarm.  Lifting the cover actuates an integral battery powered audible 
horn (when noted on the drawings) intended to discourage false-alarm operation. 

C. Weatherproof manual pull station shall be provided of red metal construction with special 
weatherproof gasket metal red box.  
1. Single-action operation. 
2. Station Reset:  key operated switch shall match the control panel key. 
3. The intelligent monitor module will be located within the building and not with the 

station 
4. Provide UTC-EST, model MPSR1. 

3.6 INTELLIGENT ANALOG SYSTEM SMOKE DETECTORS 

A. General Requirements for Intelligent Analog Detectors  
1. Integral Microprocessor: All decisions are made at the detector determining if the device 

is in the alarm or trouble condition.  
2. Non-Volatile Memory: Permanently stores serial number, and type of device.  

Automatically updates historic information including hours of operation, last 
maintenance date, number of alarms and troubles, time of last alarm and analog signal 
patterns for each sensing element just before last alarm. 

3. Electronic Addressing:  Permanently stores programmable system address.  It shall be 
possible to address each intelligent module without the use of DIP or rotary switches.  
Devices using switches for addressing shall not be acceptable. 

4. Automatic Device Mapping:  Each detector transmits wiring information regarding its 
location with respect to other devices on the circuit, creating an As-Built wiring diagram.  
This will also provide enhanced supervision of the device physical location and the 
device message shall reside with the location and not the device address.  Devices 
installed in the wrong location will always report the correct message of the physical 
location. 

5. Sensitivity Range:  Each analog addressable smoke detector's sensitivity shall be capable 
of being programmed individually as: most sensitive, more sensitive, normal, less 
sensitive or least sensitive.  It shall be possible to automatically change the sensitivity of 
individual analog/addressable detectors for the day and night periods.    It shall be 
possible to program control panel activity to each level. 

6. Pre-Alarm:  Detector stores 8 pre-alarm sensitivity values to alert local personnel prior to 
the sensor reaching a full evacuation sensitivity.  Sensitivity values can be set in 5-10% 
increments. 

7. Environmental Compensation: The detector's sensing element reference point shall 
automatically adjust, compensating for background environmental conditions such as 
dust, temperature, and pressure.  Periodically, the sensing element real-time analog value 
shall be compared against its reference value.   The detector shall provide a maintenance 
alert signal when the detector reaches 80% compensation has been used. The detector 
shall provide a dirty fault signal and illuminate Service Detector LED on control panel.  

8.  Twin Status LEDs:  Flashing Green LED shows normal; flashing RED shows alarm 
state; steady RED and steady GREEN show alarm state in stand-alone mode, visible from 
any direction. 

9. UL Sensitivity Testing:  The detector shall utilize a supervised microprocessor that is 
capable of monitoring the sensitivity of the detector.  If the detector sensitivity shifts 
outside of the UL limits, a trouble signal is sent to the panel. 
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10. Device Replacement:  The system shall allow for changing of detector types for service 
replacement purposes without the need to reprogram the system.  The replacement 
detector type shall automatically continue to operate with the same programmed 
sensitivity levels and functions as the detector it replaced.  System shall display an off-
normal condition until the proper detector type has been installed or change in the 
application program profile has been made.  

B. Intelligent 4D Multi-sensor Detector (Photo/Ion/Thermal and Time) 
1. Provide intelligent analog addressable 4D multi-sensor smoke detectors at the locations 

shown on the drawings.  The 4D Intelligent detector gathers analog information from 
each of its three fire sensing elements and converts it into digital signals.  The detectors 
on-board microprocessor measures and analyzes these signals separately with respect to a 
fourth element – Time.  It compares the information to historical readings, time patterns 
and known fire characteristics to make an alarm decision.  Digital filters remove signal 
patterns that are not typical of fires.   

2. Separately mounted combinations of photoelectric detectors, ionization detectors and heat 
detectors in the same location, clustered at the manufacturer's listed spacing is an 
acceptable alternative. 

3. Provide UTC-EST, model SIGA-IPHS. 

C. Intelligent 3D Multi-sensor Detector (Photo/Thermal and Time) 
1. Provide intelligent analog addressable 3D multi-sensor smoke detectors at the locations 

shown on the drawings.  The 3D Intelligent detector gathers analog information from 
each of its two fire sensing elements and converts it into digital signals.  The detectors 
on-board microprocessor measures and analyzes these signals separately with respect to a 
third element – Time.  It compares the information to historical readings, time patterns 
and known fire characteristics to make an alarm decision.  Digital filters remove signal 
patterns that are not typical of fires.   

2. Provide UTC-EST, model SIGA-PHS. 

D. Intelligent Photoelectric Detector  
1. Provide intelligent analog addressable photoelectric smoke detectors at the locations 

shown on the drawings.   
2. Provide UTC-EST, model SIGA2-PS. 

E. Intelligent 135 Degree Fixed Temperature / Rate of Rise Heat Detector 
1. Provide intelligent combination fixed temperature/rate-of-rise heat detectors at the 

locations shown on the drawings.  The heat detector shall have a low mass thermistor 
heat sensor and operate at a fixed temperature and at a temperature rate-of-rise.  It shall 
continually monitor the temperature of the air in its surroundings to minimize thermal lag 
to the time required to process an alarm.  The integral microprocessor shall determine if 
an alarm condition exists and initiate an alarm based on the analysis of the data.  Systems 
using central intelligence for alarm decisions shall not be acceptable.  The intelligent heat 
detector shall have a nominal fixed temperature alarm point rating of 135oF (57oC) and a 
rate-of-rise alarm point of 15oF (9oC) per minute.  The heat detector shall be rated for 
ceiling installation at a minimum of 70 ft (21.3m) centers and be suitable for wall mount 
applications. 

2. Provide UTC-EST, model SIGA2-HRS. 
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F. Fixed Temperature Heat Detector 
1. Provide intelligent fixed temperature heat detectors at the locations shown on the 

drawings.  The heat detector shall have a low mass thermistor heat sensor and operate at a 
fixed temperature.  It shall continually monitor the temperature of the air in its 
surroundings to minimize thermal lag to the time required to process an alarm.  The 
integral microprocessor shall determine if an alarm condition exists and initiate an alarm 
based on the analysis of the data.  Systems using central intelligence for alarm decisions 
shall not be acceptable.  The heat detector shall have a nominal alarm point rating of 
135oF (57oC).  The heat detector shall be rated for ceiling installation at a minimum of 70 
ft (21.3m) centers and be suitable for wall mount applications. 

2. Provide UTC-EST, model SIGA-HFS. 

G. Detector Base Types 
1. Provide standard detector mounting bases suitable for mounting on 1-gang, or 4inch 

octagon box and 4 inch square box.  The base shall, contain no electronics and support all 
series detector types.  Bases with electronics or dip-switches are not acceptable. 
a. Provide UTC-EST, model SIGA-SB4. 

2. Provide relay detector mounting bases suitable for mounting on 1-gang, or 4” octagon 
box and 4” square box.  The relay base shall support all Signature Series detector types 
and have the following minimum requirements: 
a. The relay shall be a bi-stable type and selectable for normally open or normally 

closed operation. 
b. The position of the contact shall be supervised. 
c. The relay shall automatically de-energize when a detector is removed. 
d. The operation of the relay base shall be controlled by its respective detector 

processor or under program control as required by the application.  Detector relays 
not capable of operational programming independent of the detector shall not be 
considered equal.  Form “C” Relay contacts shall have a minimum rating of 1 amp 
@ 30 Vdc and be listed for “pilot duty”.  

e. Removal of the respective detector shall not affect communications with other 
detectors. 

f. Provide UTC-EST, model SIGA-RB or RB4 
3. Provide audible detector mounting bases suitable for mounting on 4” x 4” octagonal 

concrete ring (mud box) and 4” square x 2-1/8” (54 mm) deep box. 
a. The base shall support all Signature Series detector types and be capable of single 

or group operation. The audible base shall emit a temporal alarm tone and be 
selectable for low or high output. 

b. The operation of the audible base shall be controlled by its respective detector 
processor or under program control as required by the application.  Detector 
audible base not capable of operational programming independent of the detector 
shall not be considered equal. 

c. The audible bases shall be UL268 and UL464 Listed, and provide a reverberant 
room sound output per UL464 of 81 dBA at 10ft (3m). and an average anechoic 
sound output of 90 dBA at 10 ft.(3m).  

d. Provide UTC-EST, model SIGA-AB4G. 

H. Intelligent Duct Smoke Detector - Photoelectric 
1. Provide intelligent photoelectric duct smoke detector at the locations shown on the 

drawings. 
a. One form C auxiliary alarm relay rated at 2amps @ 30Vdc. 



Belmar Pavilions                                283111 - 15     DIGITAL, ADDRESSABLE FIRE- 
 ALARM SYSTEM 

b. The operating range shall be 100ft/min to 4,000ft/min air velocity and temperature 
range of –20 to 158F. 

c. Sample tube can be installed with or without the cover place and be rotated in 45- 
degree increments to ensure proper alignment with duct airflow. 

d. Local magnet-activated test switch. 
e. Provide UTC-EST, model SIGA-SD 

2. Provide remote test station with Alarm LED and Key Switch. 
a. Provide UTC-EST, model SD-TRK. 

3. Relay Fan Shutdown:  Rated to interrupt fan motor control circuit.  Furnish and install 
separate device for each motor start.  Connect to motor start as required for fan shutdown 
during alarm condition. 
a. Provide UTC-EST, SSC model SIGA-CR. 

I. Beam Smoke Detectors 
1. Provide reflective beam type smoke detectors at the locations shown on the drawings.  

This detector shall consist of a integrated transmitter and receiver capable of being 
powered separately or together.  

2. The detector shall operate in either a short range of 15 to 160 ft. or a long range of 160 to 
330 ft.  The detector shall feature a bank of alignment LEDs on both the receiver and 
transmitter to ensure proper alignment without the use of special tools.  

3. The detector shall utilize an automatic gain control to compensate for gradual signal 
deterioration from dirt accumulation on lenses. The beam smoke detectors shall be 
powered from the system control panel.  Testing shall be carried out using calibrated test 
filters.   

4. Provide a remote key activated remote test station. 
a. Provide UTC Beam Smoke Detector; model EC-50R or EC-100R with EC-LLT 

Test Station. 

3.7 INTELLIGENT MODULES 

A. It shall be possible to address each intelligent module without the use of DIP or rotary switches.  
Devices using switches for addressing shall not be acceptable.  The personality of multifunction 
modules shall be programmable at site to suit conditions and may be changed at any time using 
a personality code downloaded from the Analog Loop Controller.   
1. Integral Microprocessor: All decisions are made at the module determining if the device 

is alarm or trouble condition.  Each module provides its own ground fault detection.   
2. Non-Volatile Memory: Permanently stores serial number, and type of device.  

Automatically updates historic information including hours of operation, number of 
alarms and troubles, time of last alarm. 

3. Automatic Device Mapping:  Each detector transmits wiring information regarding its 
location with respect to other devices on the circuit, creating an As-Built wiring diagram.  
This will also provide enhanced supervision of the device physical location. The device 
message shall reside with the location and not the device address.  Devices installed in 
the wrong location will always report the correct message of the physical location. 

4. Twin Status LEDs:  The modules shall have a minimum of 2 diagnostic LEDs mounted 
behind a finished cover plate.  A green LED shall flash to confirm communication with 
the loop controller.  A red LED shall flash to display alarm status.   

5. Input and output circuit wiring shall be supervised for open and ground faults.   
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6. Two styles of modules shall be available, those designed for gang box mounting, and 
where multiple modules are required in a single location, plug in modules shall be 
provided with a Universal Input/Output motherboard. 

B. Intelligent Input Module. The Input Module shall provide one or two supervised Class B input 
circuit capable of a minimum of 4 personalities, each with a distinct operation.  The module 
shall be suitable for mounting on North American 2 ½” (64mm) deep 1-gang boxes and 1 ½” 
(38mm) deep 4” square boxes with 1-gang covers.  The single input module shall support the 
following circuit types: 
 Normally-Open Alarm Latching (Manual Stations, Heat Detectors, etc.) 
 Normally-Open Alarm Delayed Latching (Waterflow Switches) 
 Normally-Open Active Non-Latching (Monitor, Fans, Dampers, Doors, etc.) 
 Normally-Open Active Latching (Supervisory, Tamper Switches) 
1. Provide UTC-EST model SIGA-CT1 or CT2 or SIGA-MCT2 SSC. 

C. Intelligent Relay Module.  Provide addressable control relay circuit modules shall provide one 
(1) form C dry relay contacts rated at 24Vdc @ 2 amps (pilot duty) to control external 
appliances or equipment.  The position of the relay contact shall be confirmed by the system 
firmware.  The module shall be suitable for mounting on North American 2 ½” (64mm) deep 1-
gang boxes and 1 ½” (38mm) deep 4” square boxes with 1-gang covers. 
1. Provide UTC-EST, model SIGA-CR or SIGA-MCR. 

D. NAC Control Module:  Provide intelligent NAC control module shall provide one (1) 
supervised Class B output circuit capable of a minimum of 2 personalities, each with a distinct 
operation.  The gang box -mounted version shall be suitable for mounting in North American 2 
½” (64mm) deep 2-gang boxes and 1 ½” (38mm) deep 4” square boxes with 2-gang covers, or 
European 100mm square boxes.  The plug-In version shall plug into a universal multi-module 
motherboard.   The NAC control module shall support the following operations: 
 24volt NAC circuit  
 Audio notification circuit 25v or 70v 
 Telephone Power Selector with Ring Tone (Firefighter’s Telephone) 
 Visual Synchronized Output to Genesis appliances or to NAC Power Supply. 
1. Provide UTC-EST, model SIGA-CC1 or –CC1S or SIGA-MCC1 or MCC1S. 

E. FA Elevator Interface Cabinet 
1. Provide red metal cabinet enclosure with word FIRE in white letters on the cover.  Inside 

will be four intelligent relays (Primary Recall, Alternate Recall, Fire Hat and Shunt Trip), 
one monitor input (Shunt Trip AC Power Supervision) and 120vac relay (Shunt Trip AC 
Power Supv).  

2. Label all the relays and input modules for the function. 
3. Provide UTC-EST, model MFCA with SIGA-UIO6, -MCR, MCT2 and MR-101. 

3.8 NOTIFICATION APPLIANCES 

A. All appliances shall be of the same manufacturer as the Fire Alarm Control Panel specified to 
insure absolute compatibility between the appliances and the control panels, and to insure that 
the application of the appliances are done in accordance with the single manufacturers’ 
instructions. 
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B. Any appliances, which do not meet the above requirements, and are submitted, for use must 
show written proof of they're compatibility for the purpose intended. Such proof shall be in the 
form of documentation from all manufacturers which clearly states that their equipment (as 
submitted) are 100% compatible with each other for the purposes intended. All appliances shall 
be UL listed Fire Protective Service and shall be UL 1971. 

C. Notification Appliances – Visual 
1. Provide wall or ceiling mounted <red><white> strobes with in-out screw terminals shall 

be provided for wiring.  Strobes shall provide a smooth light distribution pattern field 
selectable candela 15 cd, 30 cd, 75 cd, and 110 cd flash output rating.  The strobe (15, 30, 
75, 110) candela rating shall be view from the side window to verify the setting.  All 
strobes shall be synchronization to within 10 milliseconds for an indefinite period shall 
not require the use of separately installed remote synch modules.  The strobes shall 
mount to one-gang electrical box. 

2. The device shall have plastic protective cover for during installation. 
3. The actual candela setting on the visual shall be marked on the appliance.  
4. Provide UTC-EST, model Genesis Series devices. 

D. Notification Appliance - Horn 
1. Provide low profile wall mount horns at the locations shown on the drawings.  The horn 

shall provide an 95 dBA sound output at 10 ft. when measured in reverberation room per 
UL-464. The horn shall have a selectable steady or synchronized temporal output.  In and 
out screw terminals shall be provided for wiring.  The horn shall mount in a 1-gang box. 

2. The device shall have plastic protective cover during installation. 
3. Provide UTC-EST model Genesis Series device. 

E. Notification Appliance – Horn/Strobe 
1. Provide low profile wall mount horn/strobes at the locations shown on the drawings.  The 

horn/strobe shall provide an audible output of 95 dBA at 10 ft. when measured in 
reverberation room per UL-464. Strobes shall provide synchronized flash outputs. The 
strobe output shall be determined as required by its specific location and application from 
a family of 15cd, 30cd, 60cd, 75cd & 110cd devices. The horn shall have a selectable 
steady or synchronized temporal output. In and out screw terminals shall be provided for 
wiring.  Low profile horn/strobes shall mount to one-gang box. 

2. The device shall have plastic protective cover during installation. 
3. Provide UTC-EST model Genesis Series device. 

F. Notification Appliance – Harsh Environment Temporal Horn/Strobes> 
1. Provide red electronic horn/strobes at the locations shown on the drawings.  Horns shall 

be temporal output. At the high output setting, the horn shall provide a 85 dBA 
continuous sound output or a 95 dBA temporal sound output, when measured in 
reverberation room per UL-464. Strobes shall provide 15 cd, 75 cd, 110 cd synchronized 
flash outputs without the use of separate “synchronizing” modules.  The strobe shall have 
lens markings oriented for wall or ceiling mounting.   

2. In - Out screw terminals shall be provided for wiring.  Horns shall mount to a North 
American 4” electrical box (2-1/8” deep) or to a 2-gang (2-3/4” deep) electric box. 
Weatherproof wall boxes shall be provided for outdoor applications. 

3. Provide UTC-EST model 757 series. 
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3.9 MAGNETIC DOOR HOLDERS 

A. Description:  Units are equipped for wall or floor mounting as indicated and are complete with 
matching doorplate. 

1. Electromagnet:  Requires no more than 3 W to develop 25-lbf holding force. 
2. Wall-Mounted Units:  Flush mounted unless otherwise indicated. 
3. Rating:  120-V ac, 24-V ac or dc. 
4. Provide UTC-EST, model 1500 series 

3.10 INSPECTION BAR CODES   

A. Inspection bar codes shall be installed on all initiating devices, annunciators, control panels and 
power supplies. 

B. Inspection bar codes used by the system must utilize Code 3 of 9 or other approved format, and 
contain a minimum of eight (8) digits that comprise a unique serial identifier within the Web-
based Reporting System. There shall be no duplication of serial numbers. Serial number shall be 
printed below the bar code for identification purposes. 

C. Inspection bar codes shall be limited in size to no more than 2” (5cm) in width, and 3/8” (2 cm), 

in height and shall include a Mylar
®
 or other protective coating to protect the bar code from 

fading due to sunlight or exposure. 

D. Inspection bar codes shall be installed on each device in such a manner as to require that 
scanning of the bar code take place no further than 12” from the device during inspection. 

3.11 WIRE AND CABLE 

A. Signaling Line Circuits – Annunciator Data:  Twisted pair, not less than No. 18Awg or as 
recommended by the manufacturer. 

B. Signaling Line Circuits – Intelligent Loop:  Twisted pair, not less than No. 18Awg or as 
recommended by the manufacturer. 
1. Circuit Integrity Cable:  Provide as required to meet NFPA or Local Code requirements. 
2. CI Cable shall meet National Electrical Code, power limited fire alarm service. 
3. Existing wiring may be reused as long as it is in good shape, free of electrical noise, and 

meets the requirements of National Electrical Code and local AHJ. 

C. Notification Appliance Circuits –  
1. Horn and Visual.  12AWG THHN or FPLP or as recommended by the manufacturer. 
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PART 4 - EXECUTION 

4.1 EQUIPMENT INSTALLATION 

A. Comply with NFPA72 for installation of fire-alarm equipment. 

B. Equipment Mounting:  Install fire-alarm control unit on finished floor with tops of cabinets not 
more than 72 inches above the finished floor. 

C. Connecting to Existing Equipment:  Verify that existing fire-alarm system is operational before 
making changes or connections. 

1. Connect new equipment to existing control panel in existing part of the building. 
2. Connect new equipment to existing monitoring equipment at the supervising station. 
3. Expand, modify, and supplement existing [control] [monitoring] equipment as necessary 

to extend existing [control] [monitoring] functions to the new points.  New components 
shall be capable of merging with existing configuration without degrading the 
performance of either system. 

D. Smoke- or Heat-Detector Spacing: 

1. Comply with NFPA72, "Smoke-Sensing Fire Detectors" Section in the "Initiating 
Devices" Chapter, for smoke-detector spacing. 

2. Comply with NFPA72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet. 
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high 

ceiling areas shall be determined according to Appendix A  in NFPA 72. 
5. HVAC:  Locate detectors not closer than [3 feet] from air-supply diffuser or return-air 

opening. 
6. Lighting Fixtures:  Locate detectors not closer than 12 inches from any part of a lighting 

fixture. 

E. Duct Smoke Detectors:  Comply with NFPA72 and NFPA90A.  Install sampling tubes so they 
extend the full width of duct. 

F. Heat Detectors in Elevator Shafts:  Coordinate temperature rating and location with sprinkler 
rating and location. 

G. Single-Station Smoke Detectors:  Where more than one smoke alarm is installed within a 
dwelling or suite, they shall be connected so that the operation of any smoke alarm causes the 
alarm in all smoke alarms to sound. 

H. Notification Appliance Devices:  Install between 80 and 96 inches on the wall.  

I. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 72 inches 
above the finished floor. 

J. Annunciator:  Install with top of panel not more than 56 inches above the finished floor. 



Belmar Pavilions                                283111 - 20     DIGITAL, ADDRESSABLE FIRE- 
 ALARM SYSTEM 

4.2 CONNECTIONS 

A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in 
smoke partitions, comply with requirements in Division 8 Section "Door Hardware."  Connect 
hardware and devices to fire-alarm system. 

1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this 
Section before making connections. 

B. Make addressable connections with a supervised interface device to the following devices and 
systems.  Install the interface device less than 3 feet from the device controlled.  Make an 
addressable confirmation connection when such feedback is available at the device or system 
being controlled. 
1. Smoke dampers in air ducts of designated air-conditioning duct systems. 
2. Alarm-initiating connection to elevator recall system and components. 
3. Alarm-initiating connection to activate emergency lighting control. 
4. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies. 
5. Supervisory connections at valve supervisory switches. 
6. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system. 
7. Supervisory connections at elevator shunt trip breaker. 
8. Supervisory connections at fire-pump power failure including a dead-phase or phase-

reversal condition. 
9. Supervisory connections at fire-pump engine control panel. 

4.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for 
identification specified in Division 16 Section "Electrical Identification." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

C. All initiating devices shall have bar code label installed visibly on the device.  This bar code 
shall be used for digital inspection of the fire alarm system using Building Reports.Com. 

4.4 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a 
ground wire from main service ground to fire-alarm control unit. 

4.5 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by Architect, Engineer and authorities having jurisdiction. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 
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1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

D. Tests and Inspections: 

1. Visual Inspection:  Conduct visual inspection prior to testing. 
a. Inspection shall be based on completed Record Drawings and system 

documentation that is required by NFPA72 in its "Completion Documents, 
Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire 
Alarm Systems" Chapter. 

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of 
the "Inspection, Testing and Maintenance" Chapter in NFPA72; retain the 
"Initial/Reacceptance" column and list only the installed components. 

2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the 
"Inspection, Testing and Maintenance" Chapter in NFPA72. 

3. Test audible appliances for the public operating mode according to manufacturer's written 
instructions.  Perform the test using a portable sound-level meter complying with Type 2 
requirements in ANSI S1.4. 

4. Test audible appliances for the private operating mode according to manufacturer's 
written instructions. 

5. Test visible appliances for the public operating mode according to manufacturer's written 
instructions. 

6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm 
Systems" Chapter in NFPA72 and the "Inspection and Testing Form" in the "Records" 
Section of the "Inspection, Testing and Maintenance" Chapter in NFPA72. 

E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or 
replaced devices and appliances. 

F. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

H. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, 
quarterly, and semiannual periods.  Use forms developed for initial tests and inspections. 

I. Annual Test and Inspection:  During the warranty period, each year test fire-alarm system 
complying with visual and testing inspection requirements in NFPA72.  Use forms developed 
for initial tests and inspections. 

J. Detector Sensitivity Testing:  During the warranty period, each year the contractor is to perform 
detector sensitivity testing and provide report to the Owner.  Unless, the system is UL Listed to 
perform automatic sensitivity testing without any manual intervention and should detector fall 
outside of sensitivity window, the system will automatically indicated a devices trouble.  A 
copy of UL letter is to be provided as proof of system operation. 

K. Records and Fire Document Box:  Model Number SSC -FDB 
The contractor shall provide and mount near the Main Fire Alarm Control Panel a document 
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box designed to limit access to sensitive or important documentation via a high security locked 
door. This box will be used to contain required copies of maintenance and inspection records, 
operation manuals, permits, etc as required or set forth by code or the direction of the local 
AHJ. An internal Pocket holds the documents safely and securely while the hinged door is 
opened. Access to the documents is via a high security CAT 30 Lock Set. The box shall be 
manufactured from 16 gauge CRS (Cold Rolled Steel) with a durable red powder coat finish. 
The door reads “FACP Maintenance Records” in 1” tall white lettering. 

4.6 DEMONSTRATION 

A. Engage a factory-authorized service representative SSC to train Owner's maintenance personnel 
to adjust, operate, and maintain fire-alarm system. 

 

END OF SECTION 16721 
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	1.1 BASIC DEFINITIONS
	1.1.1 THE CONTRACT DOCUMENTS (Change) The Contract Documents consist of the Agreement between the Owner and Contractor (hereinafter the Agreement), General Conditions of the Contract (General, Supplementary and other Conditions), Drawings, Specificati...
	1.1.2 THE CONTRACT (Change) The Contract Documents, together with the performance bond and payment bond, form the Contract for Construction. The Contract is the entire and integrated agreement between the parties hereto and supercedes prior negotiatio...
	1.1.2.1 (New) A finding by a court of law having jurisdiction that any part of the Contract Documents is contrary to the law shall not invalidate the remainder of the Contract Documents; they shall remain in full force and effect.
	1.1.2.2 (New) A finding by a court of law having jurisdiction that the application of any part of the Contract Documents to a particular situation is not reasonable shall not preclude the application of that part of the Contract Documents to other par...

	1.1.3
	1.1.4
	1.1.5
	1.1.6
	1.1.7

	1.2 CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS
	1.2.1
	1.2.2 (Change) Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall not control the Contractor in dividing the Work among subcontractors or in establishing the extent of Work to be performed by an...
	1.2.3
	1.2.4 (New) The Contract Documents refer to certain third-party specifications and standards that are recognized and accepted as authoritative and definitive in the construction industry. All such references are intended to mean their most recent edit...
	1.2.5 (New) In the event of a conflict or inconsistency in or among the Contract Documents, or between the Contract Documents and referenced third-party specifications and standards, the Contractor shall, unless directed otherwise in writing by the Ow...

	1.3 CAPITALIZATION
	1.5.1
	1.5.2 (Change) Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, become generally familiar with local conditions under which the Work is to be performed and correlated personal observations with ...

	1.6 OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER INSTRUMENTS OF SERVICE
	2.1 GENERAL
	2.1.1 (Replace) The Owner is the Borough of Belmar, a municipal corporation of the State of New Jersey. The Borough of Belmar is governed by its Council. Only the Council can bind the Owner with respect to all matters requiring the Owner’s approval or...
	2.1.2 (Replace) The Owner’s Representative(s) will be an employee of Belmar. The Representative(s) will be identified at the pre-construction meeting.

	2.2 INFORMATION AND SERVICES REQUIRED OF THE OWNER
	2.2.1 (Delete)
	2.2.3 (Replace) The site data and information contained in the Contract Documents represents the full extent of the Owner’s knowledge of the existing conditions at the Project Site. The Owner, upon receipt of the Contractor’s written request, will fur...
	2.2.4
	2.2.5 (Replace) Upon receipt of the Contractor’s written request, the Owner will furnish the Contractor one set of reproducible drawings and one set of camera–ready specifications (or electronic copies as may be readily available).

	2.3 OWNER’S RIGHT TO STOP WORK
	3.1 GENERAL
	3.3 SUPERVISION AND CONSTRUCTION PROCEDURES
	3.4 LABOR AND MATERIALS
	3.4.6 (New) The Contractor, based on its thorough understanding of the Contract Documents, warrants that all specified products and materials are available from customary sources, and that they will be supplied in a timely manner.
	3.5 WARRANTY

	3.6 TAXES
	3.7 PERMITS, FEES AND NOTICES
	3.7.1 (Replace) The Contractor shall file for and obtain all permits, licenses, and inspections that are needed to perform the Work. The Contractor will pay all permit application fees which are not required to be waived by the provisions of the State...

	3.8 ALLOWANCES
	3.9 SUPERINTENDENT
	3.9.1 (Replace) The Contractor shall employ a competent English–speaking superintendent who is able to read and understand the Contract Documents. The superintendent shall be present at the Project site at all times that Work is being performed. The C...
	3.10 CONTRACTOR’S CONSTRUCTION SCHEDULES

	3.11 DOCUMENTS AND SAMPLES AT THE SITE
	3.11.1 (Change) The Contractor shall maintain at the site for the Owner one record copy of the Drawings, Specifications, Addenda, Change Orders and other Modifications, in good order and marked currently to record all changes, including field changes ...
	3.12 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES
	3.12.1
	3.12.2
	3.12.3
	3.12.4
	3.12.5
	3.12.6 (Change) By approving and submitting Shop Drawings, Product Data, Samples and similar submittals, the Contractor represents that the Contractor has determined and verified materials, field measurements and field construction criteria related th...
	3.12.7
	3.12.8 (Change) The Work shall be in accordance with approved submittals except that the Contractor shall not be relieved of responsibility for deviations from requirements of the Contract Documents by the Design Professional’s approval of Shop Drawin...
	3.12.9

	3.13 USE OF SITE
	3.13.2 (New) The Contractor shall maintain orderly and safe traffic conditions on any public thoroughfares that are impacted by the Work. The Contractor’s traffic control plan shall be governed by Section 110 of the NJDOT. Standard Specification for R...
	3.13.3 (New) Utility shutdowns and other Contractor operations that will impact the Owner’s operations at the Project site, or the Owner’s use of adjacent facilities, must first be scheduled with and approved by Owner.
	3.14 CUTTING AND PATCHING
	3.14.1
	3.14.2

	3.15 CLEANING UP
	3.15.3 (New) In the event of any dispute between the Contractor, the Owner and any other contractor at the site concerning responsibility for cleaning up the premises and surrounding areas, the Contractor shall proceed diligently with the clean-up, an...
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	01100 - Summary
	01200 - Price and Payment Procedures
	01210 Allowances
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements governing allowances.
	1. This project includes a general allowance.  Allowances have been established in lieu of additional requirements and to defer selection of actual materials and equipment to a later date when additional information is available for evaluation.

	B. Types of allowances include the following:
	1. Contingency allowances.

	C. Related Sections include the following:
	1. Division 01 Section "Price and Payment Procedures" for procedures for submitting and handling Change Orders for allowances.
	2. Division 01 Section "Quality Requirements" for procedures governing the use of allowances for testing and inspecting.
	3. Divisions 02 through 16 Sections for items of Work covered by allowances.


	1.3 SELECTION AND PURCHASE
	A. At Design Professional’s request, obtain proposals for each allowance for use in making final selections.  Include recommendations that are relevant to performing the Work.

	1.4 SUBMITTALS
	A. Submit proposals for purchase of products or systems included in allowances, in the form specified for Change Orders.
	B. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in fulfillment of each allowance.
	C. Coordinate and process submittals for allowance items in same manner as for other portions of the Work.

	1.5 COORDINATION
	A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to coordinate installation.

	1.6 CONTINGENCY ALLOWANCES
	A. Use the contingency allowance only as directed by Design Professional for the Owner's purposes and only after a fully executed Change Order that indicates amounts to be charged to the allowance has been issued.
	B. Contractor's overhead and profit for products, labor and equipment ordered by Owner under the contingency allowance are included in the Base Bid and are not part of the Allowance.
	C. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner by Change Order.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return damaged or defective products to manufacturer for replacement.

	3.2 PREPARATION
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.

	3.3 SCHEDULE OF ALLOWANCES
	A. Allowance No. 1:  For the 5PthP Avenue Pavilions include a $30,000 contingency allowance in the base bid for the Owner’s purposes and to address unforeseen conditions, materials, and labor relating to the building and site improvements.
	B. Allowance No. 2:  For the 10PthP Avenue Pavilion Include a $20,000 contingency allowance in the Base Bid for the Owner’s purposes and to address unforeseen conditions, materials, and labor relating to the building and site improvements.
	END OF SECTION 01210



	01300 - Administrative Requirements
	01310 Project Mgt & Coor
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Coordination Drawings.
	2. Administrative and supervisory personnel.
	3. Project meetings.
	4. Requests for Interpretation (RFIs).

	B. Related Sections include the following:
	1. Division 01 Section "Construction Progress Documentation" for preparing and submitting Contractor's Construction Schedule.
	2. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract.


	1.3 DEFINITIONS
	A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

	1.4 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections, that ...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other sub-contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other sub-contractors to avoid conflicts and to ensure orderly progress of the Work.  Such admin...
	1. Preparation of Contractor's Construction Schedule.
	2. Preparation of the Schedule of Values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.
	8. Startup and adjustment of systems.
	9. Project closeout activities.

	D. Conservation:  Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials that are designated as Owner's property.

	E. Contractor is advised that other contractors and Borough personnel may work onsite and they will be allowed access to work in the building.   The two concession areas in the building must be made accessible to the concession vendor by July 1, 2014 ...

	1.5 SUBMITTALS
	A. Coordination Drawings:  Prepare Coordination Drawings for efficient installation of different components and to coordinate the installation of products and materials fabricated by separate entities.
	1. Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings on reproductions of the Contract Documents or standard printed data.  Include the following information, as applicable:
	a. Indicate functional and spatial relationships of components of architectural, structural, civil, HVAC, plumbing, fire suppression, information technology and electrical systems. General contractor and subcontractors shall sign off on completed coor...
	b. Indicate required installation sequences.
	c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions that appear to be in conflict with submitted equipment and minimum clearance requirements.  Provide alternate sketches for resolution of such conflicts.  Minor ...

	2. Sheet Size:  No larger than 30 by 42 inches.
	3. Number of Copies:  Submit (8) eight opaque copies of each submittal.
	a. Submit (10) ten copies where Coordination Drawings are required for operation and maintenance manuals.

	4. Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.

	B. Construction Phasing Plans:  Prepare Construction Phasing/ Logistics Plan for review and approval.
	1. Content:  Plans shall include, temporary construction fencing, concrete barriers, site ingress/ egress, staging areas, staff accessible routes, temporary steps/ ramps, temporary vehicular ramps, temporary site lighting, etc.
	2. Sheet Size:  No larger than 30 by 42 inches.
	3. Number of Copies:  Submit (8) eight opaque copies of each submittal.

	C. Key Personnel Names:  Within (15) fifteen days of receiving Notice of Award, submit a list of key personnel assignments in attendance at Project site as well as their professional resumes.  Owner reserves the right to deny assignment to project due...
	1. Post copies of list in temporary field office and by each temporary telephone.  Keep list current at all times.


	1.6 ADMINISTRATIVE AND SUPERVISORY PERSONNEL
	A. The General Contractor shall provide a full time field staff consisting of the following (3) three individuals:
	1. Project Manager
	2. Project Superintendent
	3. Project Clerk

	B. In addition to the Field Staff, provide other administrative and supervisory personnel as required for proper performance of the Work.

	1.7 PROJECT MEETINGS
	A. General:  Coordinate scheduling of Project site meetings and conferences with the Construction Manager.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.
	2. Agenda:  Coordinate the preparation of the meeting agenda with the Construction Manager.  To the maximum extent possible, advise the Construction Manager at least twenty-four hours in advance of the meeting of items to be added to the agenda.
	3. Minutes:  Discussions and agreements achieved will be recorded and distributed by meeting minutes.

	B. Preconstruction Conference:  Coordinate the scheduling of a preconstruction conference with the Construction Manager before starting construction at a time convenient to the Owner, Construction Manager, and Architect, but no later than (15) fifteen...
	1. Attendees:  Authorized representatives of Owner, Construction Manager, Architect, and their consultants; Contractor and its project manager, superintendent, project clerk; major subcontractors; suppliers; and other concerned parties shall attend th...
	2. Agenda:  Discuss items of significance that could affect progress, including, but not limited to the following:
	a. Construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items, including on-site deliver dates.
	d. Designation of key personnel and their duties.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for RFIs.
	g. Procedures for testing and inspecting.
	h. Procedures for processing Applications for Payment.
	i. Distribution of the Contract Documents.
	j. Submittal procedures.
	k. LEED requirements.
	l. Preparation of Record Documents.
	m. Use of the premises and existing building.
	n. Work restrictions.
	o. Owner's occupancy requirements.
	p. Responsibility for temporary facilities and controls.
	q. Construction waste management and recycling.
	r. Parking availability.
	s. Office, work, and storage areas.
	t. Equipment deliveries and priorities.
	u. Safety and First aid.
	v. Security.
	w. Progress cleaning.
	x. Working hours.

	3. Minutes:  General contractor will record and distribute meeting minutes to Construction Manager, Owner and Architect. General Contractor will distribute to all other interested parties.

	C. Preinstallation Conferences:  Coordinate preinstallation conferences with Construction Manager at Project site before each construction activity that requires coordination with other construction.
	1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the me...
	2. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including, but not limited, to requirements for the following:
	a. The Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Review of mockups.
	i. Possible conflicts.
	j. Compatibility problems.
	k. Time schedules.
	l. Weather limitations.
	m. Manufacturer's written recommendations.
	n. Warranty requirements.
	o. Compatibility of materials.
	p. Acceptability of substrates.
	q. Temporary facilities and controls.
	r. Space and access limitations.
	s. Regulations of authorities having jurisdiction.
	t. Testing and inspecting requirements.
	u. Installation procedures.
	v. Coordination with other work.
	w. Required performance results.
	x. Protection of adjacent work.
	y. Protection of construction and personnel.

	3. Minutes:  General Contractor will record and distribute meeting minutes to Construction Manager, Owner and Architect.  General Contractor will distribute to all other interested parties.
	4. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	D. Progress Meetings:  General Contractor to attend progress meetings biweekly.  Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner, Construction Manager, and Architect, the General Contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of fut...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to General Contractor's Construction Schedule.  Determine how construction ...
	1) The General Contractor shall provide and review two week “look ahead” construction schedule in bar graph format.
	2) The General Contractor shall obtain work schedules from his subcontractors and provide subcontractor work schedules to CM/Owner/Architect when requested

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals; review of submittal log.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Temporary facilities and controls.
	9) Work hours.
	10) Safety. Provide written task hazards and risks assessements signed by tradesmen, subcontractor and general contractor site supervisors.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Field observations.
	15) RFIs;  review of RFI log
	16) Status of proposal requests.
	17) Pending changes.
	18) Status of Change Orders.
	19) Pending claims and disputes.
	20) Documentation of information for payment requests.


	3. Minutes:  Construction Manager will record and distribute meeting minutes to General Contractor, Owner and Architect.  Construction Manager will distribute minutes of the meeting to each party present and to parties who should have been present.
	a. Schedule Updating:  General Contractor to revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule within one week of progress meeting.



	1.8 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with General Contractor.  RFIs submitted by entities other than General Contractor will be returned with no response.  General Contractor shall review content of sub-contractor RFI’s prior to submission.  The Owner reserves the...
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in General Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of General Contractor and Subcontractor.
	4. Name of Architect and Construction Manager.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. General Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.
	a. Supplementary drawings prepared by Contractor shall include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments.


	C. Software-Generated RFIs:  Software-generated form with substantially the same content as indicated above.
	1. Attachments shall be electronic files in Adobe Acrobat PDF format.

	D. Architect's and Construction Manager's Action:  Architect and Construction Manager will review each RFI, determine action required, and return it.  Allow (7) seven working days for Architect's response for each RFI.  RFIs received after 1:00 p.m. w...
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Architect's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Action may include a request for additional information, in which case time for response will start again.
	3. Action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for General Contractor to submit Change Proposal according to Division 01 Section "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Construction Manager in writing within (10) ten days of receipt of the RFI response.


	E. On receipt of Architect's and Construction Manager's action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Architect and Construction Manager within (7) seven days if Contractor disa...
	F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log bi-weekly for discussion at Progress Meetings. Include the following:
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Architect and Construction Manager.
	4. RFI number including RFIs that were dropped and not submitted.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Architect's and Construction Manager's  response was received.
	8. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal Request, as appropriate.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	01320 Construction Progress Documentation (2)
	Section 01320
	construction progress documentation
	Part 1 general
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	1.2 section includes
	A. Work of this Section includes administrative and procedural requirements for documenting the progress of construction during performance of the work, including but not limited to, the following:
	1. Preliminary Construction Schedule.
	2. Contractor’s Construction Schedule.
	3. Daily construction reports.
	4. Material location reports.
	5. Two-Week Look Ahead Schedule
	6. Field condition reports.
	7. Special reports.
	8. Construction photographs.


	1.3 RELATEd sections
	A. Coordination – Section 01040.
	B. Progress meetings – Section 01202.
	C. Submittals – Section 01300.
	D. Closeout procedures – Section 01770.
	E. Construction Waste Management and Disposal – Section 01813

	1.4 DEFINITIONS
	A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical activities are activities on the critical path.  They must start and finish on the planned early start and finish times.
	2. Predecessor activity is an activity that must be completed before a given activity can be started.
	3. Successor activity is an activity that follows another activity in the network.

	B. Cost Loading:  The allocation of the Schedule of Values for the completion of an activity as scheduled.  The sum of costs for all activities must equal the total Contract Sum, unless otherwise approved by the Architect.
	C. CPM:  Critical path method, which is a method of planning and scheduling a construction project where activities are arranged based on activity relationships.  Network calculations determine when activities can be performed and the critical path of...
	D. Critical Path:  The longest continuous chain of activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	1.  The General Contractor shall make every reasonable effort to change the critical path to recover time prior to requesting additional time.
	E. Event:  The starting or ending point of an activity.
	F. Float:  The measure of leeway in starting and completing an activity.
	1. Float time belongs to Owner.
	2. Free float is the amount of time an activity can be delayed without adversely affecting the early start of the following activity.
	3. Total float is the measure of leeway in starting or completing an activity without adversely affecting the planned Project completion date.

	G. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for greater detail.
	H. Major Area:  A story of construction, a separate building, or a similar significant construction element.
	I. Milestone:  A key or critical point in time for reference or measurement.
	J. Network Diagram:  A graphic diagram of a network schedule, showing activities and activity relationships.

	1.5 SUBMITTALS
	A. Preliminary Construction Schedule:  Submit two printed copies; one a single sheet of reproducible media, and one a print.
	B. Preliminary Network Diagram:  Submit two printed copies; one a single sheet of reproducible media, and one a print; large enough to show entire network for entire construction period.
	C. Submittals Schedule:  Submit (3) three copies of schedule.  Arrange the following information in a tabular format:
	1. Scheduled date for first submittal.
	2. Specification Section number and title.
	3. Submittal type - Product literature, shop drawing, sample, tests, certifications, warranty, etc. (Consecutively number)
	4. Name and contact information of subcontractor/ supplier.
	5. Description of the Work covered.
	6. Scheduled date for Architect's and Construction Manager's final release or approval.

	D. Contractor's Construction Schedule:  Submit two printed copies of initial schedule, one a reproducible print and one a blue- or black-line print, large enough to show entire schedule for entire construction period.  Bar graph format with milestone ...
	1. Submit an electronic copy of schedule, and labeled to comply with requirements for submittals.  Include type of schedule Initial or Updated and date on label.

	E. CPM Reports:  Concurrent with CPM schedule, submit three printed copies of each of the following computer-generated reports.  Format for each activity in reports shall contain activity number, activity description, original duration, remaining dura...
	1. Activity Report:  List of all activities sorted by activity number and then early start date, or actual start date if known.
	2. Logic Report:  List of preceding and succeeding activities for all activities, sorted in ascending order by activity number and then early start date, or actual start date if known.
	3. Total Float Report:  List of all activities sorted in ascending order of total float.
	4. Earnings Report:  Compilation of Contractor's total earnings from commencement of the Work until most recent Application for Payment.
	5. Milestones

	F. Waste Management Plan: Within fourteen (14) days after receipt of Notice to Proceed, or prior to waste removal, whichever occurs sooner, the Waste Contractor shall submit three copies of a Waste Management Plan per Section 01813, Construction Waste...
	G. Construction Photographs:  Submit two prints of each photographic view within seven days of taking photographs.
	1. Format:  8-by-10-inch in clear plastic sleeves that are punched for standard 3-ring binder.
	2. Identification:  On back of each print, provide an applied label or rubber stamped impression with the following information:
	a. Name of Project.
	b. Name and address of photographer.
	c. Name of Architect.
	d. Name of Contractor.
	e. Date photograph was taken.
	f. Description of vantage point, indicating location, direction (by compass point), and elevation or story of construction.

	3. Reproducibles:  Submit an electronic version of photographs with each submittal of prints as a Project Record Document.  Identify date photographs were taken.

	H. Daily Construction Reports:  Submit three copies at weekly intervals.
	I. Material Location Reports:  (Format attached) Submit three updated copies at monthly intervals.
	J. Two-Week Look Ahead Schedule:  (Format attached) Submit three copies at bi-weekly Progress Meetings.
	K. Field Condition Reports:  Submit three copies at time of discovery of differing conditions.
	L. Special Reports:  Submit three copies at time of unusual event.

	1.6 QUALITY ASSURANCE
	A. Scheduling Consultant Qualifications:  An experienced specialist in CPM scheduling and reporting, with capability of producing CPM reports and diagrams with 48 hours of Architect’s, Construction Manager’s or Owner’s request.
	B. Prescheduling Conference:  Conduct conference at Project site to comply with Project Management and Coordination requirements.  Review methods and procedures related to the Preliminary Construction Schedule and Contractor's Construction Schedule, i...
	1. Review software limitations and content and format for reports.
	2. Verify availability of qualified personnel needed to develop and update schedule.
	3. Discuss constraints, including phasing, work stages, area separations, interim milestones and partial Owner occupancy.
	4. Review delivery dates for Owner-furnished products.
	5. Review schedule for work of Owner's separate contracts.
	6. Review time required for review of submittals and resubmittals.
	7. Review requirements for tests and inspections by independent testing and inspecting agencies.
	8. Review time required for completion and startup procedures.
	9. Review time required for Commissioning services.
	10. Review and finalize list of construction activities to be included in schedule.
	11. Review submittal requirements and procedures.
	12. Review procedures for updating schedule.


	1.7 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts, Submittals Schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from parties involved.
	2. Coordinate each construction activity in the network with other activities and schedule them in proper sequence.



	part 2 PRODUCTS
	2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Procedures:  Comply with procedures contained in AGC's "Construction Planning & Scheduling."
	B. Time Frame:  Extend schedule from date established for commencement of the Work to date of Final Completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	C. Activities:  Treat each story or separate area as a separate numbered activity for each principal element of the Work.  Comply with the following:
	1. Activity Duration:  Define activities so no activity is longer than 10 days, unless specifically allowed by Architect.
	2. Procurement Activities:  Include procurement process activities for long lead items and major items, requiring a cycle of more than 60 days, as separate activities in schedule.  Procurement cycle activities include, but are not limited to, submitta...
	3. Submittal Review Time:  Include review and resubmittal times indicated in Division 1 Section "Submittals" in schedule.  Coordinate submittal review times in Contractor's Construction Schedule with Submittals Schedule.
	4. Startup and Testing Time:  Include not less than 10 days for startup and testing.
	5. Substantial Completion:  Indicate completion in advance of date established for Substantial Completion, and allow time for Architect’s and Construction Manager’s administrative procedures necessary for certification of Substantial Completion.

	D. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and as follows in schedule, and show how the sequence of the Work is affected.
	1. Phasing:  Arrange list of activities on schedule by phase.
	2. Work by Owner/ Owner’s vendors:  Include a separate activity for each portion of the Work performed by the Owner or the Owner’s vendors.
	3. Owner-Furnished Products:  Include a separate activity for each product.  Include earliest possible delivery dates.
	4. Work Restrictions:  Show the effect of the following items on the schedule:
	a. Coordination with existing improvements.
	b. Limitations of continued occupancies.
	c. Uninterruptible services.
	d. Partial occupancy before Substantial Completion.
	e. Use of premises restrictions.
	f. Provisions for future construction.
	g. Seasonal variations.
	h. Environmental control.

	5. Work Stages:  Indicate important stages of construction for each major portion of the Work, including, but not limited to, the following:
	a. Subcontract awards.
	b. Submittals.
	c. Purchases.
	d. Mockups.
	e. Fabrication.
	f. Sample testing.
	g. Deliveries.
	h. Installation.
	i. Tests and inspections.
	j. Adjusting.
	k. Curing.
	l. Startup and placement into final use and operation.

	6. Area Separations:  Identify each major area of construction for each major portion of the Work.  Indicate where each construction activity within a major area must be sequenced or integrated with other construction activities to provide for the fol...
	a. Structural completion.
	b. Permanent space enclosure.
	c. Substantial Completion.


	E. Milestones:  Include milestones indicated in the Contract Documents in schedule, including but not limited to, the Notice to Proceed, Substantial Completion, and Final Completion.  In addition, the interim milestones must be included reflecting the...
	F. Cost Correlation:  At the head of schedule, provide a cost correlation line, indicating planned and actual costs.  On the line, show dollar volume of the Work performed as of dates used for preparation of payment requests.
	G. Contract Modifications:  For each proposed contract modification and concurrent with its submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the proposed change on the overall project schedule.
	H. Computer Software:  Prepare schedules using Primavera P6.

	2.2 PRELIMINARY CONSTRUCTION SCHEDULE
	A. Bar-Chart Schedule:  Submit preliminary horizontal bar-chart-type construction schedule within seven days of date established for commencement of the Work.
	B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week with a continuous vertical line.  Outline significant construction activities for first 60 days of construction.  Include skeleton diagra...

	2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
	A. General:  Prepare network diagrams using AON (activity-on-node) format.
	B. Preliminary Network Diagram:  Submit diagram within 14 days of date established for commencement of the Work.  Outline significant construction activities for the first 60 days of construction.  Include skeleton diagram for the remainder of the Wor...
	C. CPM Schedule:  Prepare Contractor's Construction Schedule using a CPM network analysis diagram.
	1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use no later than 30 days after date established for commencement of the Work.
	2. Conduct educational workshops to train and inform key Project personnel, including subcontractors' personnel, in proper methods of providing data and using CPM schedule information.
	3. Establish procedures for monitoring and updating CPM schedule and for reporting progress.  Coordinate procedures with progress meeting and payment request dates.
	4. Use "one workday" as the unit of time.

	D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the preliminary network diagram, prepare a skeleton network to identify probable critical paths.
	1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship of each activity in relation to other activities.  Include estimated time frames for the following activities:
	a. Preparation and processing of submittals.
	b. Purchase of materials.
	c. Delivery.
	d. Fabrication.
	e. Installation.

	2. Processing:  Process data to produce output data or a computer-drawn, time-scaled network.  Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the CPM schedule within the limitations of the Contract Time.
	3. Format:  Mark the critical path.  Locate the critical path near center of network; locate paths with most float near the edges.
	a. Sub-networks on separate sheets are permissible for activities clearly off the critical path.


	E. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early start-total float" sort.  Identify critical activities.  Prepare tabulated reports showing the following:
	1. Contractor or subcontractor and the Work or activity.
	2. Description of activity.
	3. Principal events of activity.
	4. Immediate preceding and succeeding activities.
	5. Early and late start dates.
	6. Early and late finish dates.
	7. Activity duration in workdays.
	8. Total float or slack time.

	F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports showing the following:
	1. Identification of activities that have changed.
	2. Changes in early and late start dates.
	3. Changes in early and late finish dates.
	4. Changes in activity duration’s in workdays.
	5. Changes in the critical path.
	6. Changes in total float or slack time.
	7. Changes in the Contract Time.
	8. Actual dates of completion or percent complete.


	2.4 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. List of subcontractors at Project site.
	2. List of separate contractors at Project site.
	3. Approximate count of personnel at Project site.
	4. High and low temperatures and general weather conditions.
	5. Accidents.
	6. Meetings and significant decisions.
	7. Unusual events (refer to special reports).
	8. Stoppages, delays, shortages, and losses.
	9. Meter readings and similar recordings.
	10. Emergency procedures.
	11. Orders and requests of authorities having jurisdiction.
	12. Change Orders received and implemented.
	13. Construction Change Directives received.
	14. Services connected and disconnected.
	15. Equipment or system tests and startups.
	16. Partial Completions and occupancies.
	17. Substantial Completions authorized.

	B. Material Location Reports:  At monthly intervals, prepare a comprehensive list of materials delivered to and stored at Project site.  List shall be cumulative, showing materials previously reported plus items recently delivered.  Include with list ...
	C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare a detailed report.  Submit with a request for information.  Include a detailed description of the differing conditions, ...

	2.5 SPECIAL REPORTS
	A. General:  Submit special reports directly to Owner within one day of an occurrence.  Distribute copies of report to parties affected by the occurrence.
	B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at Project site, whether or not related directly to the Work, prepare and submit a special report.  List chain of events, persons participating, response by Contra...


	part 3 EXECUTION
	3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule one week before each regularly scheduled progress meeting.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue updated schedule concurrently with the report of each such meeting.
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, duration’s, actual starts and finishes, and activity duration’s.
	3. As the Work progresses, indicate Actual Completion percentage for each activity.

	B. Distribution:  Distribute copies of approved schedule to Architect, Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...


	3.2 CONSTRUCTION PHOTOGRAPHS
	A. Date Stamp:  Unless otherwise indicated, date and time stamp each photograph as it is being taken so stamp is integral to photograph.
	B. Preconstruction Photographs:  Before starting construction, take (24) twenty-four color photographs of Project site and surrounding properties from different vantage points, as directed by Architect.  Show existing conditions adjacent to property.
	C. Periodic Construction Photographs:  Take (12) twelve color photographs monthly, coinciding with cutoff date associated with each Application for Payment.  Photographer shall select vantage points to best show status of construction and progress sin...
	1. Field Office Prints:  Retain one set of prints of periodic photographs in field office at Project site, available at all times for reference.  Identify photographs the same as for those submitted to Architect.

	D. Final Completion Construction Photographs:  Take eight color photographs after date of Substantial Completion for submission as Project Record Documents.  Architect may direct photographer for desired vantage points.


	END OF SECTION

	01322 - Photos
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for the following:
	1. Pre-construction photographs.
	2. Pre-construction videotapes.


	1.3 SUBMITTALS
	A. Qualification Data:  For photographer.
	B. Key Plan:  Submit key plan of Project site and building with notation of vantage points marked for location and direction of each photograph.  Include same label information as corresponding set of photographs.
	C. Construction Photographs:  Submit two prints of each photographic view within seven days of taking photographs.
	1. Format:  1T8-by-10-inch1T smooth-surface matte prints on single-weight commercial-grade photographic paper, enclosed back to back in clear plastic sleeves that are punched for standard 3-ring binder.
	2. Identification:  On back of each print, provide an applied label or rubber-stamped impression with the following information:
	a. Name of Project.
	b. Name and address of photographer.
	c. Name of Design Professional.
	d. Name of Contractor.
	e. Date photograph was taken if not date stamped by camera.
	f. Description of vantage point, indicating location, direction (by compass point), and elevation or story of construction.
	g. Unique sequential identifier.


	D. Videotapes:  Submit two copies of each videotape with protective sleeve or case within seven  days of recording.  Remove safety tab to prevent accidental re-recording.
	1. Identification:  On each copy, provide an applied label with the following information:
	a. Name of Project.
	b. Name and address of photographer.
	c. Name of Design Professional.
	d. Name of Contractor.
	e. Date videotape was recorded.
	f. Description of vantage point, indicating location, direction (by compass point), and elevation or story of construction.
	g. Weather conditions at time of recording.



	1.4 QUALITY ASSURANCE
	A. Photographer Qualifications:  An individual who has been regularly engaged as a professional photographer of construction projects for not less than three years.

	1.5 COORDINATION
	A. Auxiliary Services:  Cooperate with photographer and provide auxiliary services requested, including access to Project site and use of temporary facilities, including temporary lighting required to produce clear, well-lit photographs without obscur...

	1.6 USAGE RIGHTS
	A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited reproduction of photographic documentation.


	PART 2 -  EXECUTION
	2.1 CONSTRUCTION PHOTOGRAPHS
	A. Photographer:  Engage a qualified commercial photographer to take construction photographs.
	B. General:  Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.
	1. Maintain key plan with each set of construction photographs that identifies each photographic location.

	C. Film Images:
	1. Date Stamp:  Unless otherwise indicated, date and time stamp each photograph as it is being taken so stamp is integral to photograph.
	2. Field Office Prints:  Retain one set of prints of progress photographs in the field office at Project site, available at all times for reference.  Identify photographs same as for those submitted to Design Professional.

	D. Pre-Construction Photographs:  Before starting construction, take color photographs of Project site and surrounding properties, from different vantage points, as directed by Design Professional.

	2.2 CONSTRUCTION VIDEOTAPES
	A. Videotape Photographer:  Engage a qualified commercial videographer to record construction videotapes.
	B. Recording:  Mount camera on tripod before starting recording, unless otherwise necessary to show area of construction.  Display continuous running time and date.  At start of each videotape, record weather conditions from local newspaper or televis...
	C. Preconstruction Videotape:  Before starting construction, record videotape of Project site and surrounding properties from different vantage points, as directed by Design Professional.



	01400 - Quality Requirements
	01500 Construction Facilities & Temporary Controls
	PART 1 GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	1.2 section includes
	A. Work of this Section includes all labor, materials, equipment and services necessary to complete the construction facilities and temporary controls as shown on the drawings and specified herein, including but not limited to, the following:
	1. Traffic Safety Services
	2. Project Identification.
	3. Construction fence.
	4. Field office.
	5. Fire protection.
	6. Temporary Heat and Ventilation
	7. Temporary Light and Power
	8. Temporary toilets
	9. Temporary Water Service
	10. Security
	11. Water and snow control.
	12. Environmental controls



	PART 2 PRODUCTS
	2.1 general
	A. Arrange for and provide temporary facilities and controls as specified herein and as required for the proper and expeditious prosecution of the work.  Pay all costs, except as otherwise specified, until final acceptance of the work unless the Owner...
	B. Make all temporary connections to utilities and services in locations acceptable to the local authorities having jurisdiction thereof; furnish all necessary labor and materials, and make all installations in a manner subject to the acceptance of su...
	C. Unless otherwise noted, pay all costs for temporary electrical power, temporary water, and temporary heating; provide metering as necessary.

	2.2 project identification
	A. No signs or advertisements will be allowed to be displayed on the premises without the approval of the Architect.
	B. One construction sign on the site shall be provided by the Contractor and shall be subject to the review of the Architect and the approval of the Owner.  Text and lettering shall be provided for at a later date.
	C. Erect the construction sign on the site where directed by the Architect approximately 4 ft. x 8 ft. in size, of 3/4 in. plywood with suitable frame, moldings, and supports.  Use Douglas Fir Overlaid Plywood, Grade B-B high density, exterior, good t...

	2.3 permanent AND TEMPORARY construction fence
	A. Provide and maintain an 8-foot high, portable self-standing chain link fence panels with peg stabilizer brackets post-driven chain link fence with top, middle and bottom rail to enclose the area at the job site and to guard and close effectively th...
	1. The temporary construction fence shall be modified as necessary during construction.


	2.4 temporary field offices
	A. Provide and maintain a 700 sq. ft. (minimum) field office at the job site.  At a minimum the office shall contain a separate office for the use of the design professional, Superintendent office and a Conference Room.  Provide table, chairs and file...
	B. Provide air conditioning and heating.
	C. Provide (3) three telephone lines, internet service, and (3) three individual e-mail addresses.
	D. Field office shall not be utilized for storage.
	E. Temporary office shall be removed when no longer required.
	F. Provide a computer, internet access, telephone and scanning and printing capabilities for the design professional.

	2.5 fire protection
	A. Provide and maintain adequate fire protection, ready for instant use, distributed around the project.
	B. Make arrangements for periodical inspection by local fire protection authorities and insurance underwriters inspections.  Cooperate with said authorities and promptly carry out their recommendations.
	C. Open fire will not be permitted within the building enclosure or on the project site.

	2.6 temporary heat and ventilation
	A. Provide temporary heat as required during construction to protect the work from freezing or frost damage, and as necessary to ensure suitable working conditions for the construction operations of all trades.
	B. Temporary heating shall be by smokeless portable unit heaters of type listed by Underwriter's Laboratories, Factory Mutual, and the Fire Marshall.  Pay for fuel, maintenance, and attendants required in connection with the portable unit heaters.  In...
	C. Upon conclusion of the temporary heating period, remove all temporary piping, temporary heating units, or other equipment and pay all costs in connection with repairing any damage caused by the installation or removal of temporary heating equipment...

	2.7 temporary light and power
	A. Make all arrangements with the local electric company for temporary electrical service to the construction site; provide all equipment necessary for temporary power and lighting; and pay all charges for this equipment, the installation thereof, and...
	B. In addition to the electrical service, provide power distribution as required throughout structure.  The terminations of power distribution shall be at convenient locations in the building.  Terminations shall be provided for each voltage supply co...
	1. Provide double duplex outlets at not more than 100' o.c. both directions throughout this building.

	C. A temporary lighting system shall be furnished, installed, and maintained as required to satisfy minimum requirements of safety and security.  The temporary lighting system shall afford general illumination in all building areas and shall supply no...
	D. Provide temporary site lighting, as required, to maintain .5fc minimum throughout all phases of work.
	E. All temporary equipment and wiring for power and lighting shall be in accordance with the applicable provisions of the governing codes.  All temporary wiring shall be maintained in a safe manner and used so as not to constitute a hazard to persons ...
	F. When the permanent electrical power and lighting systems are in operating condition, they may be used for temporary power and lighting for construction purposes, provided that the Contractor assumes full responsibility for the entire power and ligh...

	2.8 temporary toilets
	A. Provide and maintain in a sanitary condition enclosed weathertight toilets for the use of all construction personnel at a location within the contract limits.  Upon completion of the work, toilets shall be removed.

	2.9 temporary water service
	A. Provide all water necessary for construction purposes.  Make all temporary connections to existing mains; provide temporary meter; and make arrangements to pay for the temporary water service including cost of installation, maintenance thereof, and...
	B. When the permanent water supply and distribution system has been installed, it may be used as a source of water for construction purposes, provided that the Contractor assumes full responsibility for the entire water distribution system, and pays c...
	C. At the completion of the construction work or at such time after the Contractor makes use of the permanent water installation, all temporary water service equipment and piping shall be removed, and all worn or damaged parts of the permanent system ...

	2.10 security
	A. Provide all temporary enclosures required for protecting the project from the exterior, for providing passageways, for the protection of openings both exterior and interior, and any other location where temporary enclosures and protection may be re...
	B. Take adequate precautions against fire; keep flammable material at an absolute minimum; and ensure that such material is properly handled and stored.  Except as otherwise provided herein, do not permit fires to be built or open salamanders to be us...

	2.11 water and snow control
	A. From the commencement to the construction of the completion of the work, keep all parts of the site and the project free from accumulation of water, and supply, maintain, and operate all necessary pumping and bailing equipment.
	B. Remove snow and ice as necessary for the protection and prosecution of the work, and protect the work against weather damage.
	C. The Contractor shall take over responsibility for site drainage upon entering the premises and shall maintain such drainage until completion of the work so as not to adversely affect the adjacent areas.

	2.12 environmental controls
	A. The Contractor shall comply with all applicable Federal, State and local laws, regulations, ordinances, codes and standards concerning environment control.  Particular attention shall be given, without limitations, to:
	1. Minimization of dust, containment of chemical vapors, control of engine exhaust gases, and control of smoke from temporary heaters.
	2. Reduction of water pollution by control of sanitary facilities, proper storage of fuels and other potential contaminants, and prevention of siltation from land erosion.
	3. Minimization of noise levels.
	4. Proper and legal disposal, off site unless otherwise provided, of waste and spoil resulting from construction activities.



	PART 3 EXECUTION
	3.1 removal
	A. Maintain all temporary facilities and controls as long as needed for the safe and proper completion of the work.  Remove all such temporary facilities and controls as rapidly as progress of the work will permit or as directed by the Architect.


	END OF SECTION

	01700 Execution Requirements
	PART 1 GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	1.2 section includes
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. General installation of products.
	4. Progress cleaning.
	5. Starting and adjusting.
	6. Protection of installed construction.
	7. Correction of the Work.


	1.3 Related Sections
	A. Closeout procedures – Section 01770.

	1.4 SUBMITTALS
	A. Certificates:  Submit certificate signed by land surveyor certifying that location and elevation of improvements comply with requirements.
	B. Certified Surveys:  Submit two copies signed by land surveyor.
	C. Final Property Survey:  Submit 10 copies showing the Work performed and record survey data.

	1.5 QUALITY ASSURANCE
	A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing land-surveying services of the kind indicated.


	part 2 PRODUCTS
	(Not Applicable)

	part 3 EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  The existence and location of site improvements, utilities, and other construction indicated as existing are not guaranteed.  Before beginning work, investigate and verify construction affecting the Work.
	B. Existing Utilities:  Before beginning site work, investigate and verify the existence and location of underground utilities and other construction affecting the Work.
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; and underground electrical services; refer to Section 02100 for further requirements.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.
	1. Written Report:  Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	a. Description of the Work.
	b. List of detrimental conditions, including substrates.
	c. List of unacceptable installation tolerances.
	d. Recommended corrections.

	2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	3. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	4. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	5. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to local utility that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  ...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Architect.  Include a detailed description of problem encountered, together wi...

	3.3 CONSTRUCTION LAYOUT
	A. Verification:  Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are discovered, notify Architect promptly.
	B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices.
	1. Establish benchmarks and control points to set lines and levels at each story of construction and elsewhere as needed to locate each element of Project.
	2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain required dimensions.
	3. Inform installers of lines and levels to which they must comply.
	4. Check the location, level and plumb, of every major element as the Work progresses.
	5. Notify Architect when deviations from required lines and levels exceed allowable tolerances.
	6. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

	C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and invert elevations.
	D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work.  Transfer survey markings and elevations for ...

	3.4 FIELD ENGINEERING
	A. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work.  Preserve and protect permanent benchmarks and control points during construction operations.
	1. Do not change or relocate existing benchmarks or control points without prior written approval of Architect.  Report lost or destroyed permanent benchmarks or control points promptly.  Report the need to relocate permanent benchmarks or control poi...
	2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base replacements on the original survey control points.

	B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points.  Comply with authorities having jurisdiction for type and size of benchmark.
	1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents.
	2. Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	3. Remove temporary reference points when no longer needed.  Restore marked construction to its original condition.

	C. Final Property Survey:  Prepare a final property survey showing significant features (real property) for Project.  Include on the survey a certification, signed by land surveyor, that principal metes, bounds, lines, and levels of Project are accura...
	1. Show boundary lines, monuments, streets, site improvements and utilities, existing improvements and significant vegetation, adjoining properties, acreage, grade contours, and the distance and bearing from a site corner to a legal point.
	2. Recording:  At Substantial Completion, have the final property survey recorded by or with authorities having jurisdiction as the official "property survey."


	3.5 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.
	4. Maintain minimum headroom clearance of 8 feet in spaces without a suspended ceiling.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.

	G. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	H. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.6 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold materials more than 7 days during normal weather or 3 days if the temperature is expected to rise above 80 deg. F.
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Cutting and Patching:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, mortar, oils, putty, and similar materials.
	1. Thoroughly clean piping, conduit, and similar features before applying paint or other finishing materials.  Restore damaged pipe covering to its original condition.

	H. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	I. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	J. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	K. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.7 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.8 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.  Comply with requirements in Division 1 Section "Cutting and Patching."
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Restore permanent facilities used during construction to their specified condition.
	C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	D. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.


	END OF SECTION

	01770 Contract Close Out
	Part 1 - general
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	1.2 SECTION INCLUDES
	A. Work of this Section includes all labor, materials, equipment and services necessary to complete the contract close-out, including but not limited to, the following:
	1. Punch list.
	2. Keys and maintenance kits.
	3. Warranties and guarantees.
	4. Project record documents.
	5. Certificate of Occupancy.
	6. Equipment system demonstration.
	7. Final cleaning.


	1.3 related work
	A. Submittals – Section 01300.
	B. General Commissioning – Section 01810

	1.4 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	5. Prepare and submit Project Record Documents, operation and maintenance manuals, property surveys, and similar final record information.
	6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	8. Complete startup testing of systems.
	9. Submit test/adjust/balance records.
	10. Terminate and remove temporary facilities from Project site, along with construction tools, and similar elements.
	11. Advise Owner of changeover in heat and other utilities.
	12. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	13. Complete final cleaning requirements, including touchup painting.
	14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of Subs...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.5 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment.
	2. Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect.  The certified copy of the list shall state that each item has been completed or otherw...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.  Submit demonstration and training videotapes.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will notify Contractor of construction tha...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.6 punch list
	A. Contractor
	1. Submit written declaration to Architect that project is substantially complete.
	2. Submit list of items to be completed and corrected (punch list).

	B. Owner, Architect and Contractor will make preliminary inspection after receipt of Contractor's declaration and punch list.
	C. Should Owner and Architect consider that work is substantially complete:
	1. Architect will add to the punch list items to be completed or corrected, in addition to those items listed by the Contractor, as determined by the inspection.
	2. Architect will prepare and issue a Certificate of Substantial Completion, containing:
	3. Date of substantial completion.
	4. Punch list of items to be completed or corrected.
	5. The time within which Contractor shall complete or correct work of listed items.
	6. Date or time Owner will assume possession of work or designated portion thereof.

	D. Contractor:  Complete work listed for completion or correction, within designated time.

	1.7 final inspection
	A. Contractor shall submit written declaration to Owner and Architect that:
	1. All aspects of Contract Documents have been complied with.
	2. All items on substantial completion punch list have been completed.
	3. All tools, construction equipment, and surplus materials have been removed from site.

	B. The Owner, Architect and Contractor will make final inspection to ensure completion of all contract requirements.
	C. When the Architect considers that work is finally complete in accordance with Contract Document requirements, the Architect will process close-out documents prior to issuance of final Certificate of Payment.

	1.8 project record documents
	A. As the work progresses, keep a complete and accurate record of changes or deviations from the Contract Documents and the shop drawings, indicating the work as actually installed.
	1. Changes shall be neatly and correctly shown on the respective portions of the affected document, using black line prints of the drawings affected, or the specifications, with appropriate supplementary notes.
	2. The records above shall be arranged in order, in accordance with the various sections of the Specifications, and properly indexed.
	3. This record set of drawings, shop drawings, and specifications shall be kept at the job site for inspection by the Architect and Owner.
	4. Provide log of all change orders in accordance with AIA Documentation.

	B. At the completion of the work, certify that each of the revised prints of the drawings and Specifications is complete and accurate.
	C. Prior to application for final payment, and as a condition to its approval by the Architect and Owner, deliver minimum 3 copies of the record drawings and specifications, arranged in proper order, indexed, and certified as herein before specified t...
	D. No review or receipt of such records by the Architect or Owner shall be a waiver of any deviation from the Contract Documents or the shop drawings, or in any way relieve the Contractor from his responsibility to perform the work in accordance with ...

	1.9 guarantees and warranties
	A. In addition to the Contractor's warranties and guarantees, Contractor shall submit manufacturer's guarantees, warrantees, service or maintenance and similar contracts, where required by the Contract Documents, with direct obligations running from t...
	B. Guarantees, service policies and warranties for individual pieces of equipment or portions of the work shall also date from final acceptance by the Architect, except that where the Owner requests and obtains temporary use of such facilities prior t...
	C. Certain guarantees longer than two year's duration are required under various sections of these specifications.  At the completion of the work all such guarantees covering material, workmanship, maintenance, etc., as specified, shall be procured by...
	1. Character of Work.
	2. Name of Contractor.
	3. Period of Guaranty.
	4. Condition of Guarantee.

	D. The guarantees shall cover any and all work done under this contract, either by the Contractor or Subcontractors.  All guarantees shall bear the endorsement of Contractor in writing.
	E. The correction of such work shall include without additional charge, all additional expenses and damages in connection with such removal, replacement of any, or part, of the work which may be damaged or disturbed thereby.
	F. Form of Guarantee:  The Contractor shall use the form found at the end of this Section for presentation of their guarantees.

	1.10 keys and maintenance kits
	A. All keys, maintenance kits or stock, replacement parts of materials, spare construction material, and equipment required under the contract shall be stored in the completed building in specific areas as designated by the Owner.

	1.11 project close-out documentation
	A. Prior to final payment, the Contractor shall submit to the Architect the following documents in an original and one copy unless otherwise noted:
	1. A complete listing of all trade Subcontractors, business addresses, phone numbers and items supplied by such trade Subcontractor.
	2. A listing of manufacturers of major suppliers, materials, equipment and systems installed in the work.
	3. Payment of Debts and Claims and Consent of Surety:  Adequate evidence that he has paid all obligations arising out of the Construction Contract.  He shall submit AIA Document No. G-706, Contractor's Affidavit of Payment of Debts and Claims, togethe...
	4. Release of Liens:  Contractor shall also submit AIA Document G-706-A, Contractor's Affidavit of Release Liens, indicating that the release for waivers submitted are complete to the best of his knowledge, information and belief and, if there are any...
	5. Maintenance Bond:  Contractor shall submit a Maintenance Bond to guaranty against any and all defective material and workmanship that may be discovered in the completed Work.  The Maintenance Bond shall be in the amount of 100% of the Contract Sum ...
	6. Test Data:  A copy of all test data taken.
	7. All warranties, guarantees, maintenance agreements and similar provisions of the contract documents.
	8. A complete punch list signed off by the General Contractor as being completed.
	9. Operating and maintenance instructions, keys, and maintenance kits.
	10. Project record documents as described herein.


	1.12 equipment systems demonstration
	A. Upon completion of the work and tests, instruct the Owner's representative in the operation, adjustment and maintenance of systems and equipment furnished.
	B. The Owner will determine date of starting the instruction.  The respective Subcontractor shall provide instructions for each system installed.

	1.13 building department approved drawings and certificates
	A. All Building Department Approved Plans and Certificates which were maintained at the job site shall be delivered to the Owner after Building Department approval of the project and prior to final inspection.

	1.14 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1). Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to unusual operating conditions.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean ducts, blowers, and coils if units were operated without filters during construction.
	r. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with ...
	s. Leave Project clean and ready for occupancy.


	C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid Project of rodents, insects, and other pests.  Prepare a report.
	D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...


	end of section

	01780 Operation and Maintenance Data (2)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory.
	2. Emergency manuals.
	3. Operation manuals for systems, subsystems, and equipment.
	4. Maintenance manuals for the care and maintenance of products, materials, finishes systems and equipment specified in the bid documents.

	B. Related Sections include the following:
	1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for operation and maintenance manuals.
	2. Division 01 Section "Closeout Procedures" for submitting operation and maintenance manuals.
	3. Division 01 Section "Project Record Documents" for preparing Record Drawings for operation and maintenance manuals.
	4. Divisions 02 through 16 Sections for specific operation and maintenance manual requirements for the Work in those Sections.


	1.3 DEFINITIONS
	A. System:  An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem:  A portion of a system with characteristics similar to a system.

	1.4 SUBMITTALS
	A. Initial Submittal:  Submit (3) three draft copies of each manual at least (15) fifteen days before requesting inspection for Substantial Completion.  Include a complete operation and maintenance directory.  One copy of the draft with comments will ...
	B. Final Submittal:  Submit (3) three copies of each manual in final form at least (15) fifteen days before final inspection.  One copy with comments will be returned within 15 business days after final inspection.
	1. Correct or modify each manual to comply with comments.  Submit (5) five copies of each corrected manual within (10) ten business days of receipt of comments.


	1.5 COORDINATION
	A. Where operation and maintenance documentation includes information on installations by more than one factory-authorized service representative, assemble and coordinate information furnished by representatives and prepare manuals.


	PART 2 -  PRODUCTS
	2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Organization:  Include a section in the directory for each of the following:
	1. List of documents.
	2. List of systems.
	3. List of equipment.
	4. Table of contents.

	B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation and maintenance manuals that contain information about each system.
	C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For pieces of equipment not part of system, list alphabetically in separate list.
	D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance manual.
	E. Identification:  In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents.  If no designation exists, assign a designat...

	2.2 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain the following materials, in t...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Architect.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	1. If operation or maintenance documentation requires more than one volume to accommodate data, include comprehensive table of contents for all volumes in each volume of the set.

	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 1T8-1/2-by-11-inch1T paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside ...
	a. If two or more binders are necessary to accommodate data of a system, organize data in each binder into groupings by subsystem and related components.  Cross-reference other binders if necessary to provide essential information for proper operation...
	b. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specific...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	4. Supplementary Text:  Prepared on 1T8-1/2-by-11-inch1T white bond paper.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.3 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Flood.
	3. Gas leak.
	4. Water leak.
	5. Power failure.
	6. Water outage.
	7. System, subsystem, or equipment failure.
	8. Chemical release or spill.

	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to mainta...
	D. Emergency Procedures:  Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	2.4 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions.
	2. Performance and design criteria if Contractor is delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	2.5 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.


	2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the following information for each component part or piece of equipment:
	1. Standard printed maintenance instructions and bulletins.
	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

	D. Maintenance Procedures:  Include the following information and items that detail essential maintenance procedures:
	1. Test and inspection instructions.
	2. Troubleshooting guide.
	3. Precautions against improper maintenance.
	4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	5. Aligning, adjusting, and checking instructions.
	6. Demonstration and training videotape, if available.

	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, quarterly, semiannual, and annual frequencies.
	2. Maintenance and Service Record:  Include manufacturers' forms for recording maintenance.

	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that provides an organized reference to emergency, operation, and maintenance manuals.
	B. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	C. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	D. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	1. Engage a factory-authorized service representative to assemble and prepare information for each system, subsystem, and piece of equipment not part of a system.
	2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by Owner's operating personnel.

	E. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	1. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	F. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.
	2. Comply with requirements of newly prepared Record Drawings in Division 01 Section "Project Record Documents."

	G. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.



	02221 - Structure Demolition
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Demolition and removal of boardwalk as required for construction.
	2. Abandoning in place or removing below-grade construction.
	3. Disconnecting, capping or sealing, and abandoning in-place or removing site utilities.
	4. Salvaging items for reuse by Owner.

	B. Related Sections include the following:
	1. Division 01 Section "Photos" for preconstruction photographs taken before building demolition.
	2. Division 2 Section "Site Clearing" for site clearing and removal of above- and below-grade site improvements not part of building demolition.


	1.3 DEFINITIONS
	A. Demolish:  Completely remove and legally dispose of off-site.
	B. Recycle:  Recovery of demolition waste for subsequent processing in preparation for reuse.
	C. Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.  Include fasteners or brackets needed for reattachment elsewhere.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Items of interest or value to Owner remain the property of Owner.
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 SUBMITTALS
	A. Proposed Protection Measures:  Submit informational report, including drawings, that indicates the measures proposed for protecting individuals and property, for environmental protection, and for dust control.  Indicate proposed locations and const...
	1. Adjacent Buildings:  Detail special measures proposed to protect adjacent buildings to remain.

	B. Schedule of Structure Demolition Activities:  Indicate the following:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Temporary interruption of utility services.
	3. Shutoff and capping or re-routing of utility services.

	C. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	D. Predemolition Video:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by building demolition operations.  Comply with Division 01 Section "Photos".  Sub...
	E. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes.

	1.6 QUALITY ASSURANCE
	A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards:  Comply with ANSI A10.6 and NFPA 241.

	1.7 PROJECT CONDITIONS
	A. Owner assumes no responsibility structures to be demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.

	B. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work.
	C. On-site storage or sale of removed items or materials is not permitted.

	1.8 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting demolition operations.
	B. Review Project Record Documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Inventory and record the condition of items to be removed and salvaged.  Provide photographs of conditions that might be misconstrued as damage caused by salvage operations.  Comply with Division 01 Section "Photos".

	1.9 PREPARATION
	A. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving structures to be demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. Cut off pipe or conduit a minimum of 1T24 inches1T below grade.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.

	B. Salvaged Items:  Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Transport items to storage area designated by Owner.
	3. Protect items from damage during transport and storage.


	1.10 PROTECTION
	A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations.  Maintain exits from existing buildings.
	B. Existing Utilities:  Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required.

	C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated.  Comply with requirements in Division 01 Section "Temporary F...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.

	D. Remove temporary barriers and protections where hazards no longer exist.  Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	1.11 DEMOLITION, GENERAL
	A. General:  Demolish structures labeled to be removed and site improvements completely.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches or explosives.

	B. Engineering Surveys:  During demolition, perform surveys to detect hazards that may result from building demolition activities.
	C. Site Access and Temporary Controls:  Conduct structure demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by au...
	2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.  Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, suc...

	D. Explosives:  Use of explosives is not permitted.

	1.12 SITE RESTORATION
	A. Below-Grade Areas:  Rough grade below-grade areas ready for further excavation or new construction.
	B. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes.  Provide a smooth transition between adjacent existing grades and new grades.

	1.13 REPAIRS
	A. Promptly repair damage to adjacent buildings caused by demolition operations.

	1.14 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and legally dispose of them in an EPA-approved landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Do not burn demolished materials.

	1.15 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations.  Return adjacent areas to condition existing before building demolition operations began.



	02230 - Site Clearing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Site Clearing shall be performed in accordance with Section 201 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, 2007 edition.
	C. Soil Erosion Control shall be performed in accordance with Section 158 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, 2007 edition.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Removing above- and below-grade site improvements.
	2. Disconnecting, capping or sealing, and removing site utilities.

	B. Related Sections include the following:
	1. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and site grading.


	1.3 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having jurisdiction.

	B. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	C. Do not commence site clearing operations until temporary erosion and sedimentation control measures are in place.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements that will remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 UTILITIES
	A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:
	1. Notify Design Professional not less than two days in advance of proposed utility interruptions.

	C. Excavate for and remove underground utilities indicated to be removed.
	D. At the 5PthP Avenue site there exists 5 conduits across Ocean Avenue.  One 4” conduit is for the existing bathroom trailer.  Contractor shall reroute conduit and wire as required to the proposed surface transformer.  Another conduit is currently ut...

	3.3 SITE IMPROVEMENTS
	A. Remove existing below-grade improvements as indicated and as necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated or required.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing pavement to remain before removing existing pavement.  Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.


	3.4 DISPOSAL
	A. Disposal:  Remove surplus soil material, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.


	END OF SECTION 02230

	02240 - Dewatering
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes construction dewatering.
	B. Related Sections include the following:
	1. Division 2 Section "Earthwork" for excavating, backfilling, site grading and for site utilities.
	2. Division 2 Section "Excavation Support and Protection".
	3. Division 2 Section "Water Distribution" for water main and structures.
	4. Division 2 Section "Sanitary Sewerage" for sewer main and manholes.
	5. Division 3 Section "Cast-in-Place Concrete" for concrete slabs, pads and foundations.


	1.3 PERFORMANCE REQUIREMENTS
	A. Dewatering Performance:  Design, furnish, install, test, operate, monitor, and maintain dewatering system of sufficient scope, size, and capacity to control ground-water flow into excavations and permit construction to proceed on dry, stable subgra...
	1. Maintain dewatering operations to ensure erosion control, stability of excavations and constructed slopes, that excavation does not flood, and that damage to subgrades and permanent structures is prevented.
	2. Prevent surface water from entering excavations by grading, dikes, or other means.
	3. Accomplish dewatering without damaging existing buildings adjacent to excavation.
	4. Remove dewatering system if no longer needed.


	1.4 SUBMITTALS
	A. Field Test Reports:  Before starting excavation, submit test results and computations demonstrating that dewatering system is capable of meeting performance requirements.

	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:  Comply with water disposal requirements of the New Jersey Department of Environmental Protection and the Freehold Soil Conservation District.

	1.6 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Engineer and then only after arranging to provide temporary utility services according to requirements indicated.
	B. Project-Site Information:  Soil  Borings has been completed for this project and a copy of this information is included in these specifications.  Owner will not be responsible for interpretations or conclusions drawn from this data.
	1. The Contractor shall make additional test borings and conduct other exploratory operations necessary for dewatering.

	C. Survey adjacent structures and improvements, employing a qualified professional engineer or land surveyor, establishing exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and record existing elevations.
	1. During dewatering, regularly resurvey benchmarks, maintaining an accurate log of surveyed elevations for comparison with original elevations.  Promptly notify Engineer if changes in elevations occur or if cracks, sags, or other damage is evident in...



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by dewatering operations.
	1. Prevent surface water and subsurface or ground water from entering excavations, from ponding on prepared subgrades, and from flooding site and surrounding area.
	2. Protect subgrades and foundation soils from softening and damage by rain or water accumulation.

	B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by authorities ...


	3.2 INSTALLATION
	A. Install dewatering system utilizing wells, well points, or similar methods complete with pump equipment, standby power and pumps, filter material gradation, valves, appurtenances, water disposal, and surface-water controls.
	B. Before excavating below ground-water level, place system into operation to lower water to specified levels.  Operate system continuously until drains, sewers, and structures have been constructed and fill materials have been placed, or until dewate...
	C. Provide an adequate system to lower and control ground water to permit excavation, construction of structures, and placement of fill materials on dry subgrades.  Install sufficient dewatering equipment to drain water-bearing strata above and below ...
	1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade softening, and slope instability.

	D. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations, drains, sewers, and other excavations.
	1. Maintain piezometric water level a minimum of 1T24 inches1T below surface of excavation.

	E. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and portions of work under construction or completed.  Dispose of water in a manner that avoids inconvenience to others.  Provide sumps, sedimentati...
	F. Provide standby equipment on-site, installed and available for immediate operation, to maintain dewatering on continuous basis if any part of system becomes inadequate or fails.  If dewatering requirements are not satisfied due to inadequacy or fai...
	1. Remove dewatering system from Project site on completion of dewatering.  Plug or fill well holes with sand or cut off and cap wells a minimum of 1T36 inches1T below overlying construction.

	G. Damages:  Promptly repair damages to adjacent facilities caused by dewatering operations.



	02260 - Excavation Support and Protection
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Excavation Support and Protection shall be performed in accordance with Section 501 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, 2007 edition.

	1.2 SUMMARY
	A. This Section includes temporary excavation support and protection systems.
	B. Related Sections include the following:
	1. Division 2 Section "Dewatering" for dewatering excavations.
	2. Division 2 Section "Earthwork" for excavating and backfilling and for existing utilities.
	3. Division 2 Section "Water Distribution" for water main and structures.
	4. Division 3 Section "Cast-in-Place Concrete" for concrete slabs, pads and foundations.


	1.3 PERFORMANCE REQUIREMENTS
	A. Design, furnish, install, monitor, and maintain excavation support and protection system capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure and superimposed and construction loads.
	1. Provide professional engineering services needed to assume engineering responsibility, including preparation of Shop Drawings and a comprehensive engineering analysis by a qualified professional engineer.
	2. Prevent surface water from entering excavations by grading, dikes, or other means.
	3. Install excavation support and protection systems without damaging existing buildings, pavements, and other improvements adjacent to excavation.


	1.4 SUBMITTALS
	A. Shop Drawings for Information:  Prepared by or under the supervision of a qualified professional engineer for excavation support and protection systems.
	1. Include Shop Drawings signed and sealed by the qualified professional engineer responsible for their preparation.

	B. Qualification Data:  For Installer and professional engineer.
	C. Photographs or videotape, sufficiently detailed, of existing conditions of adjoining construction and site improvements that might be misconstrued as damage caused by the absence of, the installation of, or the performance of excavation support and...

	1.5 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Engineer and then only after arranging to provide temporary utility services according to requirements indicated.
	B. Project-Site Information:  Seasonal high water elevations will fluctuate and the Contractor shall be responsible for all dewatering required.
	1. The Contractor shall make additional test borings and conduct other exploratory operations necessary for dewatering.

	C. Survey adjacent structures and improvements, employing a qualified professional engineer or land surveyor; establish exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and record existing elevations.
	1. During installation of excavation support and protection systems, regularly resurvey benchmarks, maintaining an accurate log of surveyed elevations and positions for comparison with original elevations and positions.  Promptly notify Engineer if ch...



	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards that could develop during excavation support and protection system operations.
	1. Shore, support, and protect utilities encountered.

	B. Install excavation support and protection systems to ensure minimum interference with roads, streets, walks, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by authorities ...

	C. Locate excavation support and protection systems clear of permanent construction so that forming and finishing of concrete surfaces is not impeded.
	D. Monitor excavation support and protection systems daily during excavation progress and for as long as excavation remains open.  Promptly correct bulges, breakage, or other evidence of movement to ensure that excavation support and protection system...
	E. Promptly repair damages to adjacent facilities caused by installing excavation support and protection systems.



	02300 - Earthwork
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Earthwork shall be performed in accordance with Division 200 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, latest edition.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Preparing subgrades for slabs-on-grade, walks, and pavements.
	2. Subbase course for concrete walks and pavements.
	3. Subbase and base course for asphalt paving.
	4. Excavating and backfilling for utility trenches.
	5. Excavating and backfilling for buried mechanical and electrical utilities and pits for buried utility structures.
	6. Excavation for proposed pavement and slabs.

	B. Related Sections include the following:
	1. Division 2 Section "Site Clearing" for temporary erosion and sedimentation control measures, site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Division 2 Section "Dewatering" for lowering and disposing of ground water during construction.
	3. Division 2 Section "Excavation Support and Protection" for shoring, bracing, and sheet piling of excavations.
	4. Division 2 Section "Water Distribution" for water main and structures.
	5. Division 2 Section "Sanitary Sewerage" for sewer main and manholes.
	6. Division 3 Section "Cast-in-Place Concrete" for concrete slabs, pads and foundations.


	1.3 DEFINITIONS
	A. Backfill:  Soil material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Bulk Excavation:  Excavation more than 1T10 feet1T in width and more than 1T30 feet1T in length.
	2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as remedial work directed by Engineer, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	H. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	I. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt pavement, or course placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	J. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.
	K. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.
	L. Unsuitable Material:  All material containing organic matter as directed by the Engineer.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Structural Fill

	B. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each on-site and borrow soil material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 1557 for each on-site and borrow soil material proposed for fill and backfill.

	C. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by earthwork operations.  Submit before earthwork begins.

	1.5 QUALITY ASSURANCE
	A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to ASTM D 3740 and ASTM E 548.

	1.6 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Engineer and then only after arranging to provide temporary utility services according to requirements indicated.
	1. Notify Engineer not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Engineer's written permission.
	3. Contact utility-locator service for area where Project is located before excavating.

	B. Demolish and completely remove from site existing underground utilities indicated to be removed.  Coordinate with utility companies to shut off services if lines are active.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM, or a combination of these groups; free of rock or gravel larger than 1T3 inches1T in any dimension, debris, waste, frozen materials, vegetation, and other delet...
	C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1T1-1/2-inch1T sieve and not more than 12 percent passing a 1TNo. ...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1T1-1/2-inch1T sieve and not more than 8 percent passing a 1TNo. 2001T ...
	F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1T1-1/2-inch1T sieve and not more than 12 percent passing a 1TNo. 2...
	G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1T1-inch1T sieve and not more than 8 percent passing a 1TNo. 2001T si...
	H. Drainage Course:  Narrowly graded mixture of crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1T1-1/2-inch1T sieve and 0 to 5 percent passing a 1TNo. 81T sieve.
	I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1T1-inch1T sieve and 0 to 5 percent passing a 1TNo. 41T sieve.
	J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface is specified in Division 2 Section "Site Clearing."
	C. Protect and maintain erosion and sedimentation controls, which are specified in Division 2 Section "Site Clearing," during earthwork operations.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.
	2. Install a dewatering system, specified in Division 2 Section "Dewatering," to keep subgrades dry and convey ground water away from excavations.  Maintain until dewatering is no longer required.


	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.


	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1T1 inch1T.  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other c...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Excavate for all footings down to virgin fill.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1T1 inch1T.  Do not disturb bottom of excavations intended as bearing su...


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 1T12 inches1T higher than top of pipe or conduit, unless otherwise indicated.
	1. Clearance:  As indicated.

	C. Trench Bottoms:  Excavate trenches 1T4 inches1T deeper than bottom of pipe elevation to allow for bedding course.  Hand excavate for bell of pipe.

	3.8 SUBGRADE INSPECTION
	A. Notify Engineer when excavations have reached required subgrade.
	B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 1T3 mph1T.
	2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 1T15 tons1T.
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Engineer, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions for unit prices.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Engineer, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 1T2500 ps...
	1. Fill unauthorized excavations under other construction or utility pipe as directed by Engineer.


	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Surveying locations of underground utilities for Record Documents.
	2. Testing and inspecting underground utilities.
	3. Removing concrete formwork.
	4. Removing trash and debris.
	5. Removing temporary shoring and bracing, and sheeting.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Backfill trenches excavated under footings and within 1T18 inches1T of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 3 Section "Cast-in-Place Concrete."
	D. Place and compact initial backfill of, free of particles larger than 1T1 inch1T in any dimension, to a height of 1T12 inches1T over the utility pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of utility piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	E. Backfill voids with satisfactory soil while installing and removing shoring and bracing.
	F. Place and compact final backfill of satisfactory soil to final subgrade elevation.

	3.13 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under footings and foundations, use aggregate as per the plans.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.14 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 1T8 inches 1Tin loose depth for material compacted by heavy compaction equipment, and not more than 1T4 inches1T in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 1557:
	1. Under structures, building slabs, and pavements, scarify and recompact top 1T12 inches1T of existing subgrade and each layer of backfill or fill soil material at 95 percent.
	2. Under walkways, scarify and recompact top 1T6 inches1T below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	3. Under lawn or unpaved areas, scarify and recompact top 1T6 inches1T below subgrade and compact each layer of backfill or fill soil material at 90 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 90 percent.


	3.16 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Lawn or Unpaved Areas:  Plus or minus 1T1 inch1T.
	2. Walks:  Plus or minus 1T1 inch1T.
	3. Pavements:  Plus or minus 1T1/2 inch1T.

	C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1T1/2 inch1T when tested with a 1T10-foot1T straightedge.

	3.17 SUBBASE AND BASE COURSES
	A. Place subbase and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase and base course under pavements and walks as follows:
	1. Place base course material over subbase course under hot-mix asphalt pavement.
	2. Shape subbase and base course to required crown elevations and cross-slope grades.
	3. Place subbase and base course 1T6 inches1T or less in compacted thickness in a single layer.
	4. Place subbase and base course that exceeds 1T6 inches1T in compacted thickness in layers of equal thickness, with no compacted layer more than 1T6 inches1T thick or less than 1T3 inches1T thick.
	5. Compact subbase and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.


	3.18 DRAINAGE COURSE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Place drainage course 1T6 inches1T or less in compacted thickness in a single layer.
	2. Place drainage course that exceeds 1T6 inches1T in compacted thickness in layers of equal thickness, with no compacted layer more than 1T6 inches1T thick or less than 1T3 inches1T thick.
	3. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D 698.


	3.19 FIELD QUALITY CONTROL
	A. Testing Agency:  If require, Owner will engage a qualified independent geotechnical engineering testing agency to perform field quality-control testing.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earthwork only after test results for previously completed work comply with requirements.
	C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least 1 test for every 1T2000 sq. ft.1T or less of paved area or building slab, but in no case fewer than 3 tests.
	2. Foundation Wall and footings:  At each compacted backfill layer, at least 1 test for each 1T100 feet1T or less of wall length, but no fewer than 2 tests.
	3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test for each 1T150 feet1T or less of trench length, but no fewer than 2 tests.

	E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required; recompact and retest until specified compaction is obtained.

	3.20 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.



	02455 - Steel Piles
	02456 - Timber Piles
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes round timber piles.
	B. Related Sections:
	1. Division 06, Section 061063 – “Exterior Rough Carpentry”


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication and installation details for piles, including details of driving shoes, tips or boots, and pile butt protection.
	C. Round timber pile treatment data.
	D. Pile-Driving Equipment Data:  Include type, make, and rated energy range; weight of striking part of hammer; weight of drive cap; and, type, size, and properties of hammer cushion.
	E. Pile-driving records.
	F. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 TIMBER PILES
	A. Round Timber Piles:  ASTM D 25, Class B, unused, clean peeled, one piece from butt to tip; of the following species and size basis:
	1. Species:  Southern yellow pine.
	2. Size Basis:  Class B
	3. Length:  Shall achieve minimum tip elevation and achieve minimum capacities as listed on the drawings.  If additional pile length is required beyond the minimum tip elevation to achieve these capacities, this must be provided at the expense of the ...

	B. Pressure-treat round timber piles according to AWPA Standard U1-05 as follows:
	1. AWPA Use Category:  UC5B for wood used in salt-water exposure.
	2. Commodity:   “Piles, round” per AWPA U1-05, Table 3-1
	3. Treatment chemical:
	a. Treatment chemical shall be CCA preservative in accordance with AWPA Standard P5-05, “Standard for Waterborne Preservatives”.
	b. Preservative chemicals shall be acceptable to authorities having jurisdiction.
	c. Treatment with CCA shall include post-treatment fixation process.
	d. CCA treatment for timber piles in designated timber species shall be to a rate of 2.5 pcf in accordance with AWPA Standard U1-05, Table 3.0.



	2.2 PILE ACCESSORIES
	A. Driving Shoes:  Fabricate from ASTM A 1011/A 1011M, hot-rolled carbon-steel strip to suit pile-tip diameter.

	2.3 FABRICATION
	A. Pile Tips:  Cut and shape pile tips to accept driving shoes.  Fit and fasten driving shoes to pile tips according to manufacturer's written instructions.
	B. Pile Butt:  Trim pile butt and cut perpendicular to longitudinal axis of pile.  Chamfer and shape butt to fit tightly to driving cap of hammer.
	C. Field-Applied Wood Preservative:  Treat field cuts, holes, and other penetrations according to AWPA Standard M4-02.
	D. Pile-Length Markings:  Mark each pile with horizontal lines at 1T12-inch1T intervals; label the distance from pile tip at 1T60-inch1T intervals.


	PART 3 -  EXECUTION
	3.1 DRIVING PILES
	A. General:  Continuously drive piles to elevations or penetration resistance indicated.  Establish and maintain axial alignment of leads and piles before and during driving.
	B. Heaved Piles:  Redrive heaved piles to tip elevation at least as deep as original tip elevation with a driving resistance at least as great as original driving resistance.
	C. Driving Tolerances:  Drive piles without exceeding the following tolerances, measured at pile heads:
	1. Location:  1T+/-2 inches1T from location indicated after pile driving is completed.
	2. Plumb:  Maintain 1T1 inch1T in 101T feet1T from vertical, or a maximum of 1T4 inches1T, measured when pile is aboveground in leads.

	D. Withdraw damaged or defective piles and piles that exceed driving tolerances and install new piles within driving tolerances.  Fill holes left by withdrawn piles as directed by Engineer.
	E. Cutting Off:
	1. Cut off butts of driven piles square with pile axis and at elevations indicated.
	2. Filed-treat cut-off ends of piles for weather protection.  Use same chemical as used for original treatment of piles, or waterproof sealant.  Submit sealant data for review by the Engineer.

	F. Pile-Driving Records:  Maintain accurate driving records for each pile.



	02510 - Water Distribution
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building for water service.
	B. Utility-furnished products include water meters that will be furnished to the site, ready for installation.

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control test reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of utility company supplying water.  Include tapping of water mains and backflow prevention.
	2. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	3. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.
	D. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	E. NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping for fire suppression.
	F. NSF Compliance:
	1. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-pw" on piping.
	2. Comply with NSF 61 for materials for water-service piping and specialties for domestic water.


	1.6 PROJECT CONDITIONS
	A. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service a...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without Construction Manager's written permission.


	1.7 COORDINATION
	A. Coordinate connection to water main with utility company.


	PART 2 -  PRODUCTS
	A. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot end unless grooved or flanged ends are indicated.
	1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	2. Gaskets:  AWWA C111, rubber.

	2.2 JOINING MATERIALS
	A. Refer to Division 2 Section "Piped Utilities - Basic Materials and Methods" for commonly used joining materials..

	2.3 PIPING SPECIALTIES
	A. Transition Fittings:  Manufactured fitting or coupling same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
	B. Tubular-Sleeve Pipe Couplings:
	1. Description:  Metal, bolted, sleeve-type, reducing or transition coupling, with center sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to be joined.
	a. Standard:  AWWA C219.



	2.4 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide comparable product by one of the following:
	a. American AVK Co.; Valves & Fittings Div.
	b. American Cast Iron Pipe Co.; American Flow Control Div.
	c. American Cast Iron Pipe Co.; Waterous Co. Subsidiary.
	d. Crane Co.; Crane Valve Group; Stockham Div.
	e. East Jordan Iron Works, Inc.
	f. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa).
	g. McWane, Inc.; Kennedy Valve Div.
	h. McWane, Inc.; M & H Valve Company Div.
	i. McWane, Inc.; Tyler Pipe Div.; Utilities Div.
	j. Mueller Co.; Water Products Div.
	k. NIBCO INC.
	l. U.S. Pipe and Foundry Company.

	4. Nonrising-Stem, Resilient-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, bronze stem, and stem nut.
	1) Standard:  AWWA C509.
	2) Minimum Pressure Rating:  1T200 psig
	3) End Connections:  Mechanical joint.
	4) Interior Coating:  Complying with AWWA C550.




	2.5 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide a comparable product by one of the following:
	a. American Cast Iron Pipe Co.; Waterous Co. Subsidiary.
	b. East Jordan Iron Works, Inc.
	c. Flowserve.
	d. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa).
	e. McWane, Inc.; Kennedy Valve Div.
	f. McWane, Inc.; M & H Valve Company Div.
	g. Mueller Co.; Water Products Div.
	h. U.S. Pipe and Foundry Company.

	4. Description:  Sleeve and valve compatible with drilling machine.
	a. Standard:  MSS SP-60.
	b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve with flanged outlet for new branch connection.  Include sleeve matching size and type of pipe material being tapped and with recessed flange for branch valve.
	c. Valve:  AWWA, cast-iron, nonrising-stem, resilient-seated gate valve with one raised face flange mating tapping-sleeve flange.


	B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barr...
	1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and socket matching valve operating nut.

	C. Indicator Posts:  UL 789, FMG-approved, vertical-type, cast-iron body with operating wrench, extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

	3.2 PIPING APPLICATIONS
	A. General:  Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.

	3.3 VALVE APPLICATIONS
	A. General Application:  Use mechanical-joint-end valves for 1TNPS 31T and larger underground installation.  Use threaded- or flanged-end valves for installation in vaults.  Use UL/FMG, nonrising-stem gate valves for installation with indicator posts....
	B. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Underground Valves, 1TNPS 31T and Larger:  AWWA, cast-iron, nonrising-stem, resilient-seated gate valves with valve box.


	3.4 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. See Division 2 Section "Piped Utilities - Basic Materials and Methods" for piping-system common requirements.

	3.5 PIPING INSTALLATION
	A. Water-Main Connection:  Arrange with utility company for tap of size and in location indicated in water main.
	B. Water-Main Connection:  Tap water main according to requirements of water utility company and of size and in location indicated.
	C. Make connections larger than 1TNPS 21T with tapping machine according to the following:
	1. Install tapping sleeve and tapping valve according to MSS SP-60.
	2. Install tapping sleeve on pipe to be tapped.  Position flanged outlet for gate valve.
	3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.  Remove tapping machine and connect water-service piping.
	4. Install gate valve onto tapping sleeve.  Comply with MSS SP-60.  Install valve with stem pointing up and with valve box.

	D. Bury piping with depth of cover over top at least 1T42 inches1T, with top at least 1T12 inches1T below level of maximum frost penetration.
	E. Extend water-service piping and connect to water-supply source and building-water-piping systems at outside face of building wall in locations and pipe sizes indicated.
	1. Terminate water-service piping at building wall until building-water-piping systems are installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  Make connections to building-water-piping systems when those systems...

	F. Sleeves are specified in Division 15 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	G. Mechanical sleeve seals are specified in Division 15 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	H. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.

	3.6 JOINT CONSTRUCTION
	A. See Division 2 Section "Piped Utilities - Basic Materials and Methods" for basic piping joint construction.

	3.7 ANCHORAGE INSTALLATION
	A. Anchorage, General:  Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  Include anchorages for the following piping systems:
	1. Fire-Service-Main Piping:  According to NFPA 24.

	C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.8 VALVE INSTALLATION
	A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.

	3.9 CONNECTIONS
	A. Piping installation requirements are specified in other Division 2 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. See Division 2 Section "Piped Utilities - Basic Materials and Methods" for piping connections to valves and equipment.

	3.10 FIELD QUALITY CONTROL
	A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours.
	1. Increase pressure in 1T50-psig1T increments and inspect each joint between increments.  Hold at test pressure for 1 hour; decrease to 1T0 psig1T.  Slowly increase again to test pressure and hold for 1 more hour.  Maximum allowable leakage is 1T2 qu...

	C. Prepare reports of testing activities.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 2 Section "Earth...
	B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on main electrical meter panel.  See Division 2 Section "Piped Utilities - Basic Materials and Methods" for identifying devices.

	3.12 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	B. Prepare reports of purging and disinfecting activities.



	02530 - Sanitary Sewerage
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Sanitary Sewerage shall be performed in accordance with Section 622 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, latest edition.

	1.2 SUMMARY
	A. This Section includes nonpressure gravity-flow sanitary sewerage outside the building, with the following components:
	1. Cleanouts;
	2. Sanitary Sewer Gravity Pipe and Fittings;

	B. The site subcontractor shall install all required piping, fittings, etc. to within 5 feet of the proposed buildings.  The plumbing subcontractor will complete all sanitary sewer work within the buildings and will connect to the pipe stub outside of...

	1.3 DEFINITIONS
	A. PVC:  Polyvinyl chloride.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. PVC Pipe Data;
	2. Cleanouts;


	1.5 Field quality-control test reports.
	1.6 PERFORMANCE REQUIREMENTS
	A. Nonpressure Gravity-Flow Piping pressure rating of 1T10-foot head of water1T.
	B. Flexible pipe deflection test
	C. Air testing of gravity sewer

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic pipe and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle cleanouts according to manufacturer's written instructions.

	1.8 PROJECT CONDITIONS
	A. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirem...
	1. Notify Owner and Construction Manager no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without written permission.


	1.9 COORDINATION
	A. Coordinate Work with termination of sanitary sewer system outside building, connection to downstream sanitary sewer and trenching.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining materials.

	2.2 PVC PIPE AND FITTINGS
	A. PVC Service Lateral Pipe and Fittings:  ASTM D 1785, Schedule 40 pipe, with plain ends for solvent-cemented joints with ASTM D 2466, Schedule 40, socket-type fittings.

	2.3 CLEANOUTS
	A. PVC Cleanouts:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.
	B. Access frames and covers shall be provided.

	2.4 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C 33, sand.
	3. Coarse Aggregate:  ASTM C 33, crushed gravel.
	4. Water:  Potable.



	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork."

	3.2 PIPING APPLICATIONS
	A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may be used in applications below, unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping, unless otherwise indicated.
	a. Flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.


	B. Gravity-Flow, Nonpressure Sewer Piping:  Use the following pipe materials for each size range:
	1. PVC, Schedule 40, sewer pipe and fittings; gaskets; and gasketed joints.


	3.3 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground sanitary sewerage piping.  Location and arrangement of piping layout take design considerations into account.  Install piping as...
	B. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	.

	C. Place cast-in-place concrete according to ACI 318/318R.

	3.4 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.    Install piping so cleanouts open in direction of flow in sewer pipe.
	1. Use heavy-duty, top-loading classification cleanouts.

	B. In concrete pavement set cleanout frames and covers with tops flush with pavement surface.

	3.5 CONNECTIONS
	A. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 1T6-inch1T overlap, with not less than 1T6 inches1T of concret...
	2. Protect existing piping and manholes to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.


	3.6 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 1T24 inches1T of backfill is in place, and again at completion of Project.
	1. Submit separate report for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
	c. Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test.
	5. Air Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Option:  Test plastic gravity sewer piping according to ASTM F 1417.
	b. Option:  Test concrete gravity sewer piping according to 1TASTM C 9241T.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.7 CLEANING
	A. Clean interior of piping of dirt and superfluous material.  Flush with potable water.



	02553-Gas Distribution
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Natural Gas Distribution shall be performed in accordance with Section 622 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, latest edition.

	1.2 SUMMARY
	A. This Section includes the following for natural gas distribution outside the building:
	1. Piping.
	2. Valves.

	B. This section includes all gas piping and fittings required from the gas meter to within 5 feet of the proposed buildings.  New Jersey Natural Gas will install all gas mains to the gas meter.  The plumbing subcontractor will install all gas piping i...

	1.3 DEFINITIONS
	A. Gas Distribution:  Piping from gas main to individual service-meter assemblies.
	B. Service-Meter Assembly:  Piping, valves, and specialties.
	C. Point of Delivery:  Piping outlet from service-meter assembly.
	D. Natural Gas Piping:  Piping that conveys natural gas from point of delivery to natural gas utilization devices inside the building.

	1.4 PERFORMANCE REQUIREMENTS
	A. Minimum Working-Pressure Ratings:
	1. Piping and Valves:  1T100 psig1T minimum, unless otherwise indicated.


	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Valves.
	2. Pipe

	B. Shop Drawings:  For natural gas service piping and service meter assembly.  Include plans, elevations, sections, details, and attachments to other work.
	C. Field quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Comply with requirements of New Jersey Natural Gas and with authorities having jurisdiction for natural gas systems.
	B. Comply with ANSI Z223.1 or NFPA 54 for materials, installation, testing, inspection, and purging.

	1.7 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations.  Contact utility-locating service for area where Project is located.

	1.8 COORDINATION
	A. Coordinate connection to gas main with New Jersey Natural Gas.  New Jersey Natural Gas will install gas main to gas meter.  Contractor to coordinate all piping after the meter.
	B. Coordinate natural gas distribution with other utility work.


	PART 2 -  PRODUCTS
	2.1 PIPES AND FITTINGS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining materials.
	B. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B; Schedule 40, black.
	1. Malleable-Iron Fittings:  ASME B16.3, Class 150, standard pattern, with threads complying with ASME B1.20.1.
	2. Steel Fittings:  ASME B16.9, wrought-steel butt-welding type; and ASME B16.11, forged steel.
	3. Steel Flanges and Flanged Fittings:  ASME B16.5.
	4. Unions:  ASME B16.39, Class 150, black malleable iron; female pattern; brass-to-iron seat; ground joint.


	2.2 JOINING MATERIALS
	A. Components, Tapes, Gaskets, and Bolts and Nuts:  Suitable for natural gas and as recommended by piping manufacturer.

	2.3 SHUTOFF VALVES
	A. Shutoff Valves, General:  Manual operation, suitable for natural gas service, and with 1T100-psig1T minimum working-pressure rating.
	B. Threaded Valves, 1TNPS 11T and Smaller:  Include listing by agency acceptable to authorities having jurisdiction.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off gas to premises or piping section.
	B. Inspect natural gas piping according to fuel gas code to determine that natural gas utilization devices are turned off in piping section affected.
	C. Comply with fuel gas code requirements for prevention of accidental ignition.

	3.3 PIPING APPLICATIONS
	A. Flanges, unions, and transition and special fittings with pressure ratings same as or higher than system pressure rating may be used, unless otherwise indicated.
	B. Piping:
	1. 1TNPS 21T and Smaller:  Steel pipe, malleable-iron fittings, and threaded joints.
	2. 1TNPS 2-1/21T and Larger:  Steel pipe, butt-welding-type fittings, and welded joints.  Joints for connection to service regulators, service meters, and valves with flanged connections may be flanged.  Joints for connection to service regulators, se...


	3.4 PIPING INSTALLATION
	A. Install underground, natural gas distribution piping buried at least 1T36 inches1T below finished grade.
	B. Install aboveground, natural gas distribution piping hung under the boardwalk utilizing straps as per manufacturers recommendations.

	3.5 VALVE INSTALLATION
	A. Install metal shutoff valves on aboveground, natural gas distribution piping.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect gas distribution piping to natural gas source and extend to service-meter assemblies and points indicated.  Connect to building's natural gas piping if it is installed; otherwise, terminate piping with caps, plugs, or flanges, as required f...
	C. Install unions, in piping 1TNPS 21T and smaller, adjacent to each valve and at final connection to each piece of equipment having threaded pipe connection.
	D. Install flanges, in piping 1TNPS 2-1/21T and larger, adjacent to flanged valves and at final connection to each piece of equipment having flanged pipe connection.

	3.7 FIELD QUALITY CONTROL
	A. Test, inspect, and purge natural gas distribution according to requirements of fuel gas code and utility.
	B. Repair leaks and defective valves and specialties and retest system until no leaks exist.
	C. Report results in writing.
	D. Verify correct pressure settings for service regulators.



	02584 - Underground Ducts and Utility Structures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Conduit, ducts, and duct banks.
	2. Handholes and boxes.
	3. Manholes.


	1.3 DEFINITION
	A. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Duct-bank materials, including separators and miscellaneous components.
	2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	3. Accessories for manholes, handholes, boxes, and other utility structures.
	4. Warning tape.

	B. Shop Drawings for Precast Underground Utility Structures:  Include plans, elevations, sections, details, attachments to other work, and accessories, including the following:
	1. Duct entry provisions, including locations and duct sizes.
	2. Reinforcement details.
	3. Frame and cover design and manhole frame support rings.
	4. Step details.
	5. Grounding details.
	6. Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps.
	7. Joint details.

	C. Duct-Bank Coordination Drawings:  Show duct profiles and coordination with other utilities and underground structures.
	1. Include plans and sections, drawn to scale, and show bends and locations of expansion fittings.
	2. Drawings shall be signed and sealed by a qualified professional engineer.

	D. Product Certificates:  For concrete and steel used in precast concrete manholes and handholes, as required by ASTM C 858.

	1.5 QUALITY ASSURANCE
	A. Comply with ANSI C2.
	B. Comply with NFPA 70.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent bending, warping, and deforming.
	B. Store underground utility structures at Project site as recommended by manufacturer to prevent physical damage.  Arrange so identification markings are visible.
	C. Lift and support precast concrete units only at designated lifting or supporting points.

	1.7 COORDINATION
	A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final arrangement of other utilities, site grading, and surface features as determined in the field.
	B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes with final locations and profiles of ducts and duct banks as determined by coordination with other utilities, underground obstructions, and surface features....
	C. At the 5PthP Avenue site there exists 5 conduits across Ocean Avenue.  One 4” conduit is for the existing bathroom trailer.  Contractor shall reroute conduit and wire as required to the proposed surface transformer.  Another conduit is currently ut...


	PART 2 -  PRODUCTS
	2.1 CONDUIT
	A. RNC:  NEMA TC 2, Type EPC-40-PVC and Type EPC-80-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES
	A. Manufacturers: Any manufacturer and product approved by JCP & L.
	B. Duct Accessories:
	1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and sizes of ducts with which used, and selected to provide minimum duct spacings indicated while supporting ducts during concreting or backfilling.
	2. Warning Tape:  Underground-line warning tape specified in Division 16 Section "Electrical Identification."


	2.3 PRECAST CONCRETE HANDHOLES AND BOXES
	A. Manufacturers: Any manufacturer and product approved by JCP & L.
	B. Comply with ASTM C 858 for design and manufacturing processes.
	C. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom unless open-bottom enclosures are indicated.  Frame and cover shall form top of enclosure and shall have load rating consistent with that of handhole or box.
	1. Frame and Cover:  Weatherproof cast-iron frame, with cast-iron cover with recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts.
	2. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	3. Cover Legend:  Molded lettering, As indicated for each service.
	4. Configuration:  Units shall be designed for flush burial and have closed bottom, unless otherwise indicated.
	5. Extensions and Slabs:  Designed to mate with bottom of enclosure.  Same material as enclosure.
	a. Extension shall provide increased depth of 1T12 inches1T.
	b. Slab:  Same dimensions as bottom of enclosure, and arranged to provide closure.

	6. Windows:  Precast openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks plus an additional 1T12 inches1T vertically and horizontally to accommodate alignment variations.
	a. Windows shall be located no less than 1T6 inches1T from interior surfaces of walls, floors, or frames and covers of handholes, but close enough to corners to facilitate racking of cables on walls.
	b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field cutting and bending to tie in to concrete envelopes of duct banks.
	c. Window openings shall be framed with at least two additional No. 4 steel reinforcing bars in concrete around each opening.

	7. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in wall for each entering duct.
	a. Type and size shall match fittings to duct or conduit to be terminated.
	b. Fittings shall align with elevations of approaching ducts and be located near interior corners of handholes to facilitate racking of cable.

	8. Handholes 1T12 inches wide by 24 inches long1T and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.


	2.4 PRECAST MANHOLES
	A. Manufacturers: Any manufacturer and product approved by JCP & L.
	B. Comply with ASTM C 858, with interlocking mating sections, complete with accessories, hardware, and features.
	1. Windows:  Precast openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks plus an additional 1T12 inches1T vertically and horizontally to accommodate alignment variations.
	a. Windows shall be located no less than 1T6 inches1T from interior surfaces of walls, floors, or roofs of manholes, but close enough to corners to facilitate racking of cables on walls.
	b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field cutting and bending to tie in to concrete envelopes of duct banks.
	c. Window openings shall be framed with at least two additional No. 4 steel reinforcing bars in concrete around each opening.

	2. Duct Entrances in Manhole Walls:  Cast end-bell or duct-terminating fitting in wall for each entering duct.
	a. Type and size shall match fittings to duct or conduit to be terminated.
	b. Fittings shall align with elevations of approaching ducts and be located near interior corners of manholes to facilitate racking of cable.


	C. Concrete Knockout Panels:  1T1-1/2 to 2 inches1T thick, for future conduit entrance and sleeve for ground rod.
	D. Joint Sealant:  Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability properties necessary to withstand maximum hydrostatic pressures at the installation location with the ground-water level at grade.

	2.5 ACCESSORIES
	A. Manufacturers: Any manufacturer and product approved by JCP & L.
	B. Manhole Frames, Covers, and Chimney Components:  Comply with structural design loading specified for manhole.
	1. Frame and Cover:  Weatherproof, gray cast iron complying with ASTM A 48/A 48M, Class 30B with milled cover-to-frame bearing surfaces; diameter, 1T29 inches1T.
	a. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	b. Special Covers:  Recess in face of cover designed to accept finish material in paved areas.

	2. Cover Legend:  Cast in.  Selected to suit system.
	3. Manhole Chimney Components:  Precast concrete rings with dimensions matched to those of roof opening.

	C. Manhole Sump Frame and Grate:  ASTM A 48/A 48M, Class 30B, gray cast iron.
	D. Pulling Eyes in Concrete Walls:  Eyebolt with reinforcing-bar fastening insert, 1T2-inch-1T diameter eye, and 1T1-by-4-inch1T bolt.
	E. Pulling-In and Lifting Irons in Concrete Floors:  1T7/8-inch-1T diameter, hot-dip galvanized, bent steel rod; stress relieved after forming; and fastened to reinforcing rod.  Exposed triangular opening.
	1. Ultimate Yield Strength:  1T40,000-lbf1T shear and 1T60,000-lbf1T tension.

	F. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments:  Flared, threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 1T1/2-inch1T ID by 1T2-3/4 inches1T deep, flared to 1T1-1/4 inche...
	1. Tested Ultimate Pullout Strength:  1T12,000 lbf1T minimum.

	G. Expansion Anchors for Installation after Concrete Is Cast:  Zinc-plated, carbon-steel-wedge type with stainless-steel expander clip with 1T1/2-inch1T bolt, 1T5300-lbf1T rated pullout strength, and minimum 1T6800-lbf1T rated shear strength.
	H. Cable Rack Assembly:  Steel, hot-dip galvanized, except insulators.
	1. Stanchions:  T-section or channel; 1T2-1/4-inch1T nominal size; punched with 14 holes on 1T1-1/2-inch1T centers for cable-arm attachment.
	2. Arms:  1T1-1/2 inches1T wide, lengths ranging from 1T3 inches1T with 1T450-lb1T minimum capacity to 1T18 inches1T with 1T250-lb1T minimum capacity.  Arms shall have slots along full length for cable ties and be arranged for secure mounting in horiz...
	3. Insulators:  High-glaze, wet-process porcelain arranged for mounting on cable arms.

	I. Cable Rack Assembly:  Nonmetallic.  Components fabricated from nonconductive, fiberglass-reinforced polymer.
	1. Stanchions:  Nominal 1T36 inches1T high by 1T4 inches1T wide, with minimum of 9 holes for arm attachment.
	2. Arms:  Arranged for secure, drop-in attachment in horizontal position at any location on cable stanchions, and capable of being locked in position.  Arms shall be available in lengths ranging from 1T3 inches1T with 1T450-lb1T minimum capacity to 1T...

	J. Duct-Sealing Compound:  Nonhardening, safe for contact with human skin, not deleterious to cable insulation, and workable at temperatures as low as 1T35 deg F1T.  Capable of withstanding temperature of 1T300 deg F1T without slump and adhering to cl...
	K. Fixed Manhole Ladders:  Arranged for attachment to wall of manhole.  Ladder and mounting brackets and braces shall be fabricated from nonconductive, structural-grade, fiberglass-reinforced resin.

	2.6 SOURCE QUALITY CONTROL
	A. Test and inspect precast concrete utility structures according to ASTM C 1037.
	B. Nonconcrete Handhole and Pull-Box Prototype Test:  Test prototypes of manholes and boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by a independent testing agency.
	2. Strength tests of complete boxes and covers shall be by either an independent testing agency or the manufacturer.  A qualified registered professional engineer shall certify tests by manufacturer.
	3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012, and traceable to NIST standards.



	PART 3 -  EXECUTION
	3.1 UNDERGROUND DUCT APPLICATION
	A. Ducts for Electrical Cables Over 600 V:  RNC, NEMA Type EPC-80-PVC, in concrete-encased duct bank, unless otherwise indicated.
	B. Ducts for Electrical Feeders 600 V and Less:  RNC, NEMA Type EPC-80-PVC, in direct-buried duct bank, unless otherwise indicated.
	C. Ducts for Electrical Branch Circuits:  RNC, NEMA Type EPC-80-PVC, in direct-buried duct bank, unless otherwise indicated.
	D. Underground Ducts for Telephone, Communications, or Data Utility Service Cables:  RNC, NEMA Type EPC-40-PVC, installed in direct-buried duct bank, unless otherwise indicated.

	3.2 UNDERGROUND ENCLOSURE APPLICATION
	A. Handholes and Boxes for 600 V and Less, Including Telephone, Communications, and Data Wiring:
	1. Units in Roadways and Other Deliberate Traffic Paths:  Precast concrete.  AASHTO HB 17, H-20 structural load rating.
	2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles:  Precast concrete, AASHTO HB 17, H-20 structural load rating.
	3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles:  Precast concrete, AASHTO HB 17, H-10 structural load rating.
	4. Units Subject to Light-Duty Pedestrian Traffic Only:  Fiberglass-reinforced polyester resin, structurally tested according to SCTE 77 with 1T3000-lbf1T vertical loading.

	B. Manholes:  Precast concrete.
	1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy or Medium Vehicles:  H-20 structural load rating according to AASHTO HB 17.
	2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium Vehicles:  H-10 load rating according to AASHTO HB 17.


	3.3 EARTHWORK
	A. Excavation and Backfill:  Comply with Division 2 Section "Earthwork," but do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless otherwise indicated.  Replace removed sod immediately after backfilling is completed.
	C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching.  Comply with Division 2 Section "Lawns and Gr...
	D. Cut and patch existing pavement in the path of underground ducts and utility structures in accordance with Division 2 Section "Hot-Mix Asphalt."

	3.4 DUCT INSTALLATION
	A. Slope:  Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away from buildings and equipment.  Slope ducts from a high point in runs between two manholes to drain in both directions.
	B. Curves and Bends:  Use 5-degree angle couplings for small changes in direction.  Use manufactured long sweep bends with a minimum radius of 1T48 inches1T, both horizontally and vertically, at other locations, unless otherwise indicated.
	C. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to manufacturer's written instructions.  Stagger couplings so those of adjacent ducts do not lie in same plane.
	D. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes:  Use end bells, spaced approximately 1T10 inches1T o.c. for 1T5-inch1T ducts, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to end-bell spacing 1T10 feet1T from the end bell without reducing duct line slope and without forming a trap in the line.
	2. Direct-Buried Duct Banks:  Install an expansion and deflection fitting in each conduit in the area of disturbed earth adjacent to manhole or handhole.
	3. Grout end bells into structure walls from both sides to provide watertight entrances.

	E. Building Wall Penetrations:  Make a transition from underground duct to rigid steel conduit at least 1T10 feet1T outside the building wall without reducing duct line slope away from the building, and without forming a trap in the line.  Use fitting...
	F. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal spare ducts at terminations.  Use sealing compound and plugs to withstand at least 1T15-psig1T hydrostatic pressure.
	G. Pulling Cord:  Install 1T100-lbf-1T test nylon cord in ducts, including spares.
	H. Concrete-Encased Ducts:  Support ducts on duct separators.
	1. Separator Installation:  Space separators close enough to prevent sagging and deforming of ducts, with not less than 4 spacers per 1T20 feet1T of duct.  Secure separators to earth and to ducts to prevent floating during concreting.  Stagger separat...
	2. Concreting Sequence:  Pour each run of envelope between manholes or other terminations in one continuous operation.
	a. Start at one end and finish at the other, allowing for expansion and contraction of ducts as their temperature changes during and after the pour.  Use expansion fittings installed according to manufacturer's written recommendations, or use other sp...
	b. If more than one pour is necessary, terminate each pour in a vertical plane and install 1T3/4-inch1T reinforcing rod dowels extending 1T18 inches1T into concrete on both sides of joint near corners of envelope.

	3. Pouring Concrete:  Spade concrete carefully during pours to prevent voids under and between conduits and at exterior surface of envelope.  Do not allow a heavy mass of concrete to fall directly onto ducts.  Use a plank to direct concrete down sides...
	4. Reinforcement:  Reinforce concrete-encased duct banks where they cross disturbed earth and where indicated.  Arrange reinforcing rods and ties without forming conductive or magnetic loops around ducts or duct groups.
	5. Forms:  Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	6. Minimum Space between Ducts:  1T3 inches1T between ducts and exterior envelope wall, 1T2 inches1T between ducts for like services, and 1T4 inches1T between power and signal ducts.
	7. Depth:  Install top of duct bank at least 1T24 inches1T below finished grade in areas not subject to deliberate traffic, and at least 1T30 inches1T below finished grade in deliberate traffic paths for vehicles, unless otherwise indicated.
	8. Stub-Ups:  Use manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Extend concrete encasement throughout the length of the elbow.
	9. Stub-Ups:  Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 1T3 inches1T of concrete.
	b. Stub-Ups to Equipment:  For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 1T60 inches1T from edge of base.  Install insulated grounding bushings on terminations at equipment.

	10. Warning Tape:  Bury warning tape approximately 1T12 inches1T above all concrete-encased ducts and duct banks.  Align tape parallel to and within 1T3 inches1T of the centerline of duct bank.  Provide an additional warning tape for each 1T12-inch1T ...

	I. Direct-Buried Duct Banks:
	1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	2. Space separators close enough to prevent sagging and deforming of ducts, with not less than 4 spacers per 1T20 feet1T of duct.  Secure separators to earth and to ducts to prevent displacement during backfill and yet permit linear duct movement due ...
	3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare trench bottoms as specified in Division 2 Section "Earthwork" for pipes less than 1T6 inches1T in nominal diameter.
	4. Install backfill as specified in Division 2 Section "Earthwork."
	5. After installing first tier of ducts, backfill and compact.  Start at tie-in point and work toward end of duct run, leaving ducts at end of run free to move with expansion and contraction as temperature changes during this process.  Repeat procedur...
	6. Install ducts with a minimum of 1T3 inches1T between ducts for like services and 1T6 inches1T between power and signal ducts.
	7. Depth:  Install top of duct bank at least 1T36 inches1T below finished grade, unless otherwise indicated.
	8. Set elevation of bottom of duct bank below the frost line.


	3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES
	A. Precast Concrete Handhole and Manhole Installation:
	1. Comply with ASTM C 891, unless otherwise indicated.
	2. Install units level and plumb and with orientation and depth coordinated with connecting ducts to minimize bends and deflections required for proper entrances.
	3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1T1-inch1T sieve to 1TNo. 41T sieve and compacted to same density as adjacent undisturbed earth.

	B. Elevations:
	1. Manhole Roof:  Install with rooftop at least 1T15 inches1T below finished grade.
	2. Manhole Frame:  In paved areas and trafficways, set frames flush with finished grade.  Set other manhole frames 1T1 inch1T above finished grade.
	3. Install handholes with bottom below the frost line, 42” below grade.
	4. Handhole Covers:  In paved areas and trafficways, set surface flush with finished grade.  Set covers of other handholes 1T1 inch1T above finished grade.
	5. Where indicated, cast handhole cover frame integrally with handhole structure.

	C. Drainage:  Install drains in bottom of manholes where indicated.  Coordinate with drainage provisions indicated.
	D. Manhole Access:  Circular opening in manhole roof; sized to match cover size.
	1. Manholes with Fixed Ladders:  Offset access opening from manhole centerlines to align with ladder.
	2. Install chimney, constructed of precast concrete collars and rings to support frame and cover and to connect cover with manhole roof opening.  Provide moisture-tight masonry joints and waterproof grouting for cast-iron frame to chimney.

	E. Waterproofing:  Apply waterproofing to exterior surfaces of manholes and handholes after concrete has cured at least three days.  After ducts have been connected and grouted, and before backfilling, waterproof joints and connections and touch up ab...
	F. Dampproofing:  Apply dampproofing to exterior surfaces of manholes and handholes after concrete has cured at least three days.  After ducts have been connected and grouted, and before backfilling, dampproof joints and connections and touch up abras...
	G. Hardware:  Install removable hardware, including pulling eyes, cable stanchions, and cable arms, as required for installation and support of cables and conductors and as indicated.
	H. Fixed Manhole Ladders:  Arrange to provide for safe entry with maximum clearance from cables and other items in manholes.
	I. Field-Installed Bolting Anchors in Manholes and Concrete Handholes:  Do not drill deeper than 1T3-7/8 inches1T for manholes and 1T2 inches1T for handholes, for anchor bolts installed in the field.  Use a minimum of two anchors for each cable stanch...
	J. Warning Sign:  Install "Confined Space Hazard" warning sign on the inside surface of each manhole cover.

	3.6 GROUNDING
	A. Ground underground ducts and utility structures as per Section 16060 “Grounding and Bonding”.

	3.7 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground ducts and utility structures.
	2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for out-of-round duct.  Provide mandrel equal to 80 percent fill of duct.  If obstructions are indicated, remove obstructions and retest.
	3. Test manhole and handhole grounding to ensure electrical continuity of grounding and bonding connections.  Measure and report ground resistance to the Engineer.

	B. Correct deficiencies and retest as specified above to demonstrate compliance.

	3.8 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.
	B. Clean internal surfaces of manholes, including sump.  Remove foreign material.



	02630 - Storm Drainage
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Storm Drainage shall be performed in accordance with Sections 601 and 602 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, latest edition.

	1.2 SUMMARY
	A. This Section includes gravity-flow, nonpressure storm drainage with the following components:
	1. Drainage pipe.
	2. Roof Leaders.
	3. Roof Drain Cleanouts.

	B. Related Sections include the following:
	1. Division 2 Section "Earthwork" for excavation and backfill.
	2. Division 2 Section "Dewatering" for dewatering.
	3. Division 2 Section "Excavation Support and Protection" for excavation support and protection.
	4. Division 03 Section "Cast-in-Place Concrete" for cast-in-place concrete structures.

	C. All pipe outlets, manholes, and inlets shall be constructed as per the project plans and details.

	1.3 DEFINITIONS
	A. PVC:  Polyvinyl chloride

	1.4 PERFORMANCE REQUIREMENTS
	A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating:  10-foot head of water.  Pipe joints shall be at least silt tight, unless otherwise indicated.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. PVC roof leaders and cleanouts

	B. Shop Drawings:  For the following:
	1. Pipe, pipe coupling, connections, transitions.
	2. reports.

	C. Field quality-control test reports.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect pipe, pipe fittings, and seals from dirt and damage.
	B. Do not store plastic pipe and fittings in direct sunlight.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining materials.

	2.2 PVC PIPE AND FITTINGS
	A. PVC Gravity Sewer Piping:
	1. Pipe and Fittings:  ASTM F 679, T-1 wall thickness, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.


	2.3 CLEANOUTS
	A. Plastic Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Canplas LLC.
	b. IPS Corporation.
	c. NDS Inc.
	d. Plastic Oddities; a division of Diverse Corporate Technologies, Inc.
	e. Sioux Chief Manufacturing Company, Inc.
	f. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group.

	2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.4 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C 33, sand.
	3. Coarse Aggregate:  ASTM C 33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water-cementitious materials ratio.
	1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain.
	2. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel.

	C. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 maximum water-cementitious materials ratio.
	1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain.
	2. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel.



	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 2 Section "Earthwork."

	3.2 PIPING APPLICATIONS
	A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may be used in applications below, unless otherwise indicated.

	3.3 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground storm drainage piping.  Location and arrangement of piping layout take design considerations into account.  Install piping as in...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	D. Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by tunneling, jacking, or a combination of both.
	E. Install gravity-flow, nonpressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install PVC profile gravity sewer piping according to ASTM D 2321 and ASTM F 1668.
	3. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete Pipe Installation Manual."
	4. Install HDPE corrugated sewer piping according to CPPA's "Recommended Installation Practices for Corrugated Polyethylene Pipe and Fittings

	F. Connection to existing manholes shall be done thru the method of core drilling.  After drilling, a flexible boot and proper sealant shall be used to insure a watertight seal between the proposed pipe and the existing manhole.
	G. All installed roof gutters / downspouts shall be connected to the proposed roof storm drainage trunkline installed under the buildings and connected to the Ocean Avenue Drainage system.  The roof gutters / downspouts shall not discharge directly on...

	3.4 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join PVC profile gravity sewer piping according to ASTM D 2321 for elastomeric-seal joints or ASTM F 794 for gasketed joints.


	3.5 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open i...
	1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic areas.
	2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas.
	3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service.


	3.6 PIPE JOINT CONSTRUCTION
	A. Basic pipe joint construction is specified in Division 2 Section "Piped Utilities - Basic Materials and Methods."  Where specific joint construction is not indicated, follow piping manufacturer's written instructions.
	B. Join gravity-flow, nonpressure drainage piping according to the following:
	a. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for rubber-gasket joints.


	3.7 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318/318R.

	3.8 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.
	1. Submit separate reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
	c. Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test.
	5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception:  Piping with soil tight joints unless required by authorities having jurisdiction.
	b. Option:  Test plastic piping according to ASTM F 1417.
	c. Option:  Test concrete piping according to ASTM C 924.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.9 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with potable water.



	02741 - Hot Mix Asphalt Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Hot-Mix Asphalt Paving shall be performed in accordance with Divisions 300, 400 and  900 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, latest edition.  Sawcutting shall be performed in acco...
	C. Line Striping and Markings shall be performed in accordance with Section 610 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, latest edition

	1.2 SUMMARY
	A. Section Includes:
	1. Hot-mix asphalt paving.
	2. Traffic Stripes, long-life epoxy resin.
	3. Traffic Markings, thermoplastic

	B. Related Sections:
	1. Division 2 Section "Earthwork" for aggregate subbase and base courses.
	2. Division 2 Section "Pavement Joint Sealants" for joint sealants and fillers at paving terminations.
	3. Division 2 Section "Earthwork" for aggregate subbase and base courses and for aggregate pavement shoulders.


	1.3 DEFINITION
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include technical data and tested physical and performance properties.
	1. Job-Mix Designs:  For each job mix proposed for the Work.

	B. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking spaces.  Indicate, with international symbol of accessibility, spaces allocated for people with disabilities.
	C. Qualification Data:  For qualified manufacturer and Installer.
	D. Material Certificates:  For each paving material, from manufacturer.
	E. Material Test Reports:  For each paving material.
	F. Load Tickets:  The load ticket for each load of material that arrives on site specifying all requirements as set forth in NJDOT Division 400.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by the NJDOT.
	B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.
	C. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of NJDOT for asphalt paving work.
	1. Measurement and payment provisions and safety program submittals included in standard specifications do not apply to this Section.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent or expected before time required for adequate cure, or if the following conditions are not met:
	1. Prime Coat:  Minimum surface temperature of 1T60 deg F1T.
	2. Tack Coat:  Minimum surface temperature of 1T60 deg F1T.
	3. Asphalt Base Course:  Minimum surface temperature of 1T40 deg F1T and rising at time of placement.
	4. Asphalt Surface Course:  Minimum surface temperature of 1T60 deg F1T at time of placement.

	B. Pavement-Markings:  Proceed with pavement marking only on clean, dry surfaces and at a minimum ambient or surface temperature of 1T40 deg F1T for oil-based materials, 1T55 deg F1T for water-based materials, and not exceeding 1T95 deg F1T.  Comply w...


	PART 2 -  PRODUCTS
	2.1 AGGREGATES
	A. All aggregates shall comply with Section 901 of the New Jersey Department of Transportation Specifications.

	2.2 ASPHALT MATERIALS AND PAVING MIX
	A. All asphalt materials shall comply with Section 902 of the New Jersey Department of Transportation Specifications.
	B. All pavement markings shall comply with Section 912 of the New Jersey Department of Transportation Specifications.

	2.3 PAVEMENT MARKINGS
	A. Epoxy Pavement Markings:  Epoxy pavement markings shall comply with NJDOT Specifications Section 912.
	1. Color:  As indicated.

	B. Thermoplastic Pavement Markings:  thermoplastic pavement markings shall comply with NJDOT Specifications Section 912.
	1. Color:  As indicated.

	C. Glass Beads:  AASHTO M 247, Type 1.

	2.4 MIXES
	A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by the NJDOT and complying with the following requirements:
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 1T3 mph1T.
	2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 1T15 tons1T.
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.

	C. Place DGA Base Course on suitable sub-base only in accordance with Division 2.
	D. Proceed with paving only after unsatisfactory conditions have been corrected.

	3.2 SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving.
	B. Prime Coat:  Apply uniformly over surface of compacted unbound-aggregate base course at a rate of 1T0.15 to 0.50 gal./sq. yd.1T  Apply enough material to penetrate and seal but not flood surface.  Allow prime coat to cure.
	1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over surface to blot excess asphalt.  Use enough sand to prevent pickup under traffic.  Remove loose sand by sweeping before pavement is placed and after volatile...
	2. Protect primed substrate from damage until ready to receive paving.

	C. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 1T0.05 to 0.15 gal./sq. yd1T.
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.


	3.3 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, an...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
	2. Place hot-mix asphalt surface course in single lift.
	3. Spread mix at minimum temperature of 1T250 deg F1T.
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Place paving in consecutive strips not less than 1T10 feet1T wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth su...

	3.4 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 1T6 inches1T.
	3. Offset transverse joints, in successive courses, a minimum of 1T24 inches1T.
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to AI MS-22, for both "Ending a Lane" and "Resumption of Pa...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.5 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	1. Complete compaction before mix temperature cools to 1T185 deg F1T.

	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the followi...
	1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927, but not less than 94 percent nor greater than 100 percent.
	2. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, but not less than 90 percent nor greater than 96 percent.

	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.6 INSTALLATION TOLERANCES
	A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 1T1/2 inch1T.
	2. Surface Course:  Plus 1T1/4 inch1T, no minus.

	B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 1T10-foot1T straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  1T1/4 inch1T.
	2. Surface Course:  1T1/8 inch1T.
	3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum allowable variance from template is 1T1/4 inch1T.


	3.7 PAVEMENT MARKING
	A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with Architect.
	B. Allow paving to age for 30 days before starting pavement marking.
	C. Sweep and clean surface to eliminate loose material and dust.
	D. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film thickness of 1T15 mils1T.

	3.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted pavement according to ASTM D 979.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. One core sample will be taken for every 1T1,000 sq. yd.1T or less of installed pavement, with no fewer than 3 cores taken.
	b. Field density of in-place compacted pavement may also be determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	E. Replace and compact hot-mix asphalt where core tests were taken.
	F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.

	3.9 DISPOSAL
	A. Except for material indicated to be recycled, remove excavated materials from Project site and legally dispose of them in an EPA-approved landfill.
	B. Do not allow milled materials to accumulate on-site.
	END OF SECTION 02741



	02751 - Cement Concrete Pavement
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Cement Concrete Pavement shall be performed in accordance with Sections 605 and 607 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, latest edition.

	1.2 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Concrete Walk, 4” thick
	2. Concrete Aprons
	3. Concrete Curb

	B. Related Sections include the following:
	1. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	2. Division 2 Section "Pavement Joint Sealants" for joint sealants of joints in concrete pavement and at isolation joints of concrete pavement with adjacent construction.
	3. Division 3 Section "Cast-in-Place Concrete" for general building applications of concrete.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product indicated.
	B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Qualification Data:  For manufacturer.
	D. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated, based on comprehensive testing of current materials:
	1. Aggregates.

	E. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies with requirements:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Admixtures.
	4. Curing compounds.
	5. Applied finish materials.
	6. Bonding agent or epoxy adhesive.
	7. Joint fillers.

	F. Field quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.

	1.6 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 1T100 feet1T or less.

	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.2 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	B. Reinforcing Bars:  ASTM A 615/A 615M, 1TGrade 601T; deformed.

	2.3 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type  I/II,.

	B. Normal-Weight Aggregates:  Aggregate shall be provided as per Section 901.12 of the New Jersey Department of Transportation Specifications.
	1. Maximum Coarse-Aggregate Size:  1T3/4 inch1T nominal.

	C. Water:  ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.

	2.4 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 1T9 oz./sq. yd.1T dry.
	B. Water:  Potable.

	2.5 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements, and as follows:
	1. Types  IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.


	2.6 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture designs for the trial batch method.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  As per NJDOT Specification Section 914 and as per plans.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  As per NJDOT Specification Section 914
	3. Slump Limit:  As per NJDOT Specification Section 914.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	D. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.

	2.7 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 1T85 deg F1T and 1T90 deg F1T, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 1T90 deg F1T, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 1T3 mph1T.
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 1T15 tons1T.
	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1T1/2 inch1T require correction according to requirements in Division 2 Section "Earthwork."

	C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and subgrade is ready to receive pavement.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 1T2-i...

	3.5 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless otherwise indicated.
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do not continue reinforcement through sides of pavement strips, unless otherwise indicated.
	2. Provide tie bars at sides of pavement strips where indicated.
	3. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, unless otherwise indicated.  Embed keys at least 1T1-1/2 inches1T into concrete.
	5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 1T50 feet1T, unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1T1/2 inch1T or more than 1T1 inch1T below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows to match jointing of existing adj...
	E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 1T1/4-inch1T radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.
	F. Do not add water to fresh concrete after testing.
	G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	I. Screed pavement surfaces with a straightedge and strike off.
	J. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	K. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 1T40 deg F1T, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 1T50 deg F1T and not more than 1T80 deg F1T at point of placem...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	L. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 1T90 deg F1T at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixi...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand floating if area is small or inacces...
	1. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-finished concrete surface 1T1/16 to 1/8 inch1T deep with a stiff-bristled broom, perpendicular to line of traffic.


	3.8 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 1T0.2 lb/sq. ft. x h1T before and during finishing operations.  Apply according to manufacturer's written instru...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 1T12-inch1T lap over adjacent absorptive covers.



	3.9 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 and as follows:
	1. Elevation:  1T1/4 inch1T.
	2. Thickness:  Plus 1T3/8 inch1T, minus 1T1/4 inch1T.
	3. Surface:  Gap below 1T10-foot-1T long, unleveled straightedge not to exceed 1T1/4 inch1T.
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1T1 inch1T.
	5. Vertical Alignment of Tie Bars and Dowels:  1T1/4 inch1T.
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1T1/2 inch1T.
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1T1/4 inch per 12 inches1T.
	8. Joint Spacing:  1T3 inches1T.
	9. Contraction Joint Depth:  Plus 1T1/4 inch1T, no minus.
	10. Joint Width:  Plus 1T1/8 inch1T, no minus.


	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least 1 composite sample for each 1T100 cu. yd.1T or fraction thereof of each concrete mix placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mix.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mix.
	4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 1T40 deg F1T and below and when 1T80 deg F1T and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from 2 specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.11 REPAIRS AND PROTECTION
	A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply with requirements in this Section.
	B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement concrete bonded to pavement with epoxy adhesive.
	C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete pavement not more than two days before date scheduled for Substantial Completion inspections.



	02821 - Fences and Gates
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. Chain-link fences and gates shall be performed in accordance with Section 605 of the New Jersey Department of Transportation Standard Specifications for Road and Bridge Construction, latest edition.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Chain-Link Fences:  Industrial.
	2. Gates:  Industrial Swing Gate.
	3. Bollards

	B. Related Sections include the following:
	1. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link fences and gates are located.
	2. Division 3 Section "Cast-in-Place Concrete" for bollard footings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide chain-link fences and gates capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Minimum Post Size and Maximum Spacing for Wind Velocity Pressure:  Determine based on mesh size and pattern specified, and on the following minimum design wind pressures and according to CLFMI WLG 2445:
	2. Determine minimum post size, group, and section according to ASTM F 1043 for framework up to 2T6 feet2T high, and post spacing not to exceed 12T0 feet2T.

	B. Lightning Protection System:  Maximum grounding-resistance value of 25 ohms under normal dry conditions.

	1.4 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for fences and gates.
	1. Fence and gate posts, rails, and fittings.
	2. Chain-link fabric, reinforcements, and attachments.
	3. Gates and hardware.
	4. Bollards, footings designs

	B. Shop Drawings:  Show locations of fences, gates, posts, rails, tension wires, details of extended posts, extension arms, gate swing, or other operation, hardware, and accessories.  Indicate materials, dimensions, sizes, weights, and finishes of com...
	C. Product Certificates:  For each type of fence, and gate, signed by product manufacturer.
	1. Strength test results for framing according to ASTM F 1043.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed chain-link fences and gates similar in material, design, and extent to those indicated for this Project and whose work has resulted in construction with a record of successful in...
	1. Engineering Responsibility:  Preparation of data for chain-link fences and gates, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.


	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify layout information for chain-link fences and gates shown on Drawings in relation to property survey and existing structures.  Verify dimensions by field measurements.
	B. Verify locations of bollards around the site.


	PART 2 -  PRODUCTS
	2.1 CHAIN-LINK FENCE FABRIC
	A. General:  7 Feet.  Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with ASTM A 392, CLFMI CLF 2445, and requirements indicated below:
	1. Steel Wire Fabric:  Polymer-coated wire with a diameter of 2T0.148 inch (9 gauge)2T.
	a. Mesh Size:  2T2 inches2T.
	b. Polymer Coating:  ASTM D 668, Class 1 over metallic-coated steel wire.
	1) Color:  Black, complying with ASTM F 934.

	c. Coat selvage ends of fabric that is metallic coated before the weaving process with manufacturer's standard clear protective coating.

	2. Selvage:  Knuckled at both selvages.


	2.2 INDUSTRIAL FENCE FRAMING
	A. Posts and Rails:  Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round pipe, and the following:
	1. Group:  IA, round steel pipe, Schedule 40.
	2. Fence Height:  2T6 feet2T.
	3. Strength Requirement:  Heavy industrial according to ASTM F 1043.
	4. Post Diameter and Thickness:  According to ASTM F 1043.
	a. Horizontal-Slide Gate Post:  According to ASTM F 1184.
	1) Openings Wider Than 2T12 Feet2T:  Steel post, 2T4-inch2T diameter, and 2T8.65-lb/ft.2T weight.


	5. Coating for Steel Framing:
	a. Black Polymer coating over metallic coating.



	2.3 TENSION WIRE
	A. General:  Provide horizontal tension wire at the following locations:
	1. Location:  Extended along bottom of fence fabric.

	B. Metallic-Coated Steel Wire:  2T0.177-inch-2T diameter, marcelled tension wire complying with ASTM A 817, ASTM A 824, and the following:
	1. Metallic Coating:  Type III, Zn-5-Al-MM alloy with the following minimum coating weight:
	a. Matching chain-link fabric coating weight.



	2.4 INDUSTRIAL SWING GATES
	A. General:  Comply with ASTM F 900 for swing gate types.
	1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1043 and ASTM F 1083 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 900 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Leaf Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel:  2T1.90 inches2T round.


	C. Frame Corner Construction:
	1. Welded frame with panels assembled with bolted or riveted corner fittings and 2T5/16-inch-2T diameter, adjustable truss rods for panels 2T5 feet2T wide or wider.

	D. Hardware:  Latches permitting operation from both sides of gate, locking devices roller assemblies and stops fabricated from galvanized steel. Fabricate latches with integral eye openings for padlocking; padlock accessible from both sides of gate.

	2.5 FITTINGS
	A. General:  Comply with ASTM F 626.
	B. Post and Line Caps:  Provide for each post.
	1. Line post caps with loop to receive tension wire or top rail.

	C. Rail and Brace Ends:  Attach rails securely to each gate, corner, pull, and end post.
	D. Rail Fittings:  Provide the following:
	1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 2T6 inches2T long.
	2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate rails in the fence line-to-line posts.

	E. Tension and Brace Bands:  Pressed steel.
	F. Tension Bars:  Steel, length not less than 2T2 inches2T shorter than full height of chain-link fabric.  Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally woven into post.
	G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other means of adjustment.
	H. Tie Wires, Clips, and Fasteners:  According to ASTM F 626.
	1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying with the following:
	a. Hot-Dip Galvanized Steel:  2T0.148-inch-2T diameter wire; galvanized coating thickness matching coating thickness of chain-link fence fabric.



	2.6 CAST-IN-PLACE CONCRETE
	A. Materials:  Portland cement complying with ASTM C 150, Type I aggregates complying with ASTM C 33, and potable water for ready-mixed concrete complying with ASTM C 94/C 94M.
	1. Concrete Mixes:  Normal-weight concrete air entrained with not less than 2T3000-psi2T compressive strength (28 days), 2T3-inch2T slump, and 2T1-inch2T maximum size aggregate.

	B. Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight concrete mixed with potable water according to manufacturer's written instructions.

	2.7 GROUT AND ANCHORING CEMENT
	A. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound.  Provide f...

	2.8 FENCE GROUNDING
	A. Conductors:  Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and larger.
	1. Material above Finished Grade:  Copper.
	2. Material on or below Finished Grade:  Copper.
	3. Bonding Jumpers:  Braided copper tape, 2T1 inch2T wide, woven of No. 30 AWG bare copper wire, terminated with copper ferrules.

	B. Connectors and Grounding Rods:  Comply with UL 467.
	1. Connectors for Below-Grade Use:  Exothermic welded type.
	2. Grounding Rods:  Copper-clad steel.
	a. Size:  2T5/8 by 96 inches2T.



	2.9 BOLLARDS
	A. Bollards shall be 4” diameter, galvanized schedule 40 steel pipe.  Bollards shall be set in concrete foundations to the lines and grades as shown on the plans and details.
	B. Bollards set within concrete shall be wrapped (only within the surface slab and not the entire footing) with a ½” bituminous expansion joint, sealed with a backer rod and Sikaflex 1A.
	C. All bollards shall be painted yellow with epoxy paint as per the plans..
	D. Once set, all bollards shall be filled with concrete from top to bottom and slightly mounded over top.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, and other conditions affecting performance.
	1. Do not begin installation before final grading is completed, unless otherwise permitted by Engineer.
	2. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 2T500 feet2T or line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property monuments.

	3.3 INSTALLATION, GENERAL
	A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements specified.
	1. Install fencing on established boundary lines inside property line.


	3.4 CHAIN-LINK FENCE INSTALLATION
	A. Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings indicated, in firm, undisturbed soil.
	B. Post Setting:  Set posts in concrete at indicated spacing into firm, undisturbed soil.
	1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during setting with concrete or mechanical devices.
	2. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for consolidation.  Protect aboveground portion of posts from concrete splatter.
	a. Exposed Concrete:  Extend 2T2 inches2T above grade; shape and smooth to shed water.
	b. Concealed Concrete:  Top 2T2 inches2T below grade to allow covering with surface material.

	3. Mechanically Driven Posts:  Drive into soil to depth of 2T36 inches2T. Protect post top to prevent distortion.

	C. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts at changes in horizontal or vertical alignment of 15 degrees or more.
	D. Line Posts:  Space line posts uniformly at 2T10 feet2T o.c.
	E. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Install braces at end and gate posts and at both sides of corner and pull posts.
	1. Locate horizontal braces at midheight of fabric 2T6 feet2T or higher, on fences with top rail and at 2/3 fabric height on fences without top rail.  Install so posts are plumb when diagonal rod is under proper tension.

	F. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 2T0.120-inch-2T diameter hog rings of same material and finish as fabric wire, s...
	1. Bottom Tension Wire:  Install tension wire within 2T6 inches2T of bottom of fabric and tie to each post with not less than same diameter and type of wire.

	G. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Run rail continuously through line post caps, bending to radius for curved runs and terminating into rail end attached to posts or post caps fabricate...
	H. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 2T1 inch2T between finish grade or surface and bottom selvage, unless otherwise indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Anchor to framework...
	I. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with tension bands spaced not more than 2T15 inches2T o.c.
	J. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire at 1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link fabric per ASTM F 626.  Bend ends ...
	1. Maximum Spacing:  Tie fabric to line posts at 2T12 inches2T o.c. and to braces at 2T24 inches2T o.c.


	3.5 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in ...

	3.6 GROUNDING AND BONDING
	A. Fence Grounding:  Install at maximum intervals of 2T1500 feet2T except as follows:
	1. Fences within 2T100 Feet2T of Buildings, Structures, Walkways, and Roadways:  Ground at maximum intervals of 2T750 feet2T.
	a. Gates and Other Fence Openings:  Ground fence on each side of opening.
	1) Bond metal gates to gate posts.
	2) Bond across openings, with and without gates, except openings indicated as intentional fence discontinuities.  Use No. 2 AWG wire and bury it at least 2T18 inches2T below finished grade.



	B. Grounding Method:  At each grounding location, drive a grounding rod vertically until the top is 2T6 inches2T below finished grade.  Connect rod to fence with No. 6 AWG conductor.  Connect conductor to each fence component at the grounding location...
	1. Each Barbed Wire Strand.  Make grounding connections to barbed wire with wire-to-wire connectors designed for this purpose.
	2. Each Barbed Tape Coil:  Make grounding connections to barbed tape with connectors designed for this purpose.

	C. Bonding Method for Gates:  Connect bonding jumper between gate post and gate frame.
	D. Connections:  Make connections so possibility of galvanic action or electrolysis is minimized.  Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.
	1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points closer in order of galvanic series.
	2. Make connections with clean, bare metal at points of contact.
	3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.
	4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical clamps.
	5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.

	E. Bonding to Lightning Protection System:  If fence terminates at lightning-protected building or structure, ground the fence and bond the fence grounding conductor to lightning protection down conductor or lightning protection grounding conductor co...

	3.7 FIELD QUALITY CONTROL
	A. Grounding-Resistance Testing:  Engage a qualified independent testing and inspecting agency to perform field quality-control testing.
	1. Grounding-Resistance Tests:  Subject completed grounding system to a megger test at each grounding location.  Measure grounding resistance not less than two full days after last trace of precipitation, without soil having been moistened by any mean...
	2. Excessive Grounding Resistance:  If resistance to grounding exceeds specified value, notify Architect promptly.  Include recommendations for reducing grounding resistance and a proposal to accomplish recommended work.
	3. Report:  Prepare test reports certified by a testing agency of grounding resistance at each test location.  Include observations of weather and other phenomena that may affect test results.

	B. Related Sections include the following:
	1. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link fences and gates are located.
	2. Division 3 Section "Cast-in-Place Concrete" for bollard footings.

	C.



	03300 - Cast-in-Place Concrete
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.
	B. Related Sections:
	1. Division 5 Section “Structural Steel” for anchor bolts to be installed in concrete foundations and connectors for reinforcing at steel framing.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.
	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.
	D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional engineer detailing fabrication, assembly, and support of formwork.
	E. Welding certificates.
	F. Material certificates.
	G. Material test reports.
	H. Floor surface flatness and levelness measurements.

	1.3 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	B. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural Welding Code - Reinforcing Steel."
	D. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5 and Section 7, "Lightweight Concrete."
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	E. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	F. Preinstallation Conference:  Conduct conference at Project site.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.

	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, 1TGrade 601T, deformed.
	B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.
	C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	D. Connectors to Structural Steel: Where required on the Design Drawings, provide connectors to allow for attachment of reinforcing steel to structural steel framing.
	1. Connectors shall be “BPI Barsplicer Structural Connector” by BarSplice Products, Inc. or equal as approved by the Engineer.  Connectors shall be of sizes to suit reinforcing as shown on the drawings.
	2. Connectors shall be welded to the structural steel framing in accordance with the Design Drawings and the manufacturer’s recommendations.
	3. Provide threaded reinforcing bars suitable for use with specified structural connectors.


	2.3 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I
	a. Fly Ash:  ASTM C 618, Class F or C.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, graded.
	1. Maximum Coarse-Aggregate Size:
	a. 1T1-1/2” nominal for typical construction
	b. 1T3/4 inch1T nominal.for slab-on-grade

	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Lightweight Aggregate:  ASTM C 330, 1T1/2-inch 1Tnominal maximum aggregate size.
	D. Water:  ASTM C 94/C 94M and potable

	2.4 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.5 WATERSTOPS
	A. Flexible PVC Waterstops:  CE CRD-C 572, for embedding in concrete to prevent passage of fluids through joints.  Factory fabricate corners, intersections, and directional changes.
	1. PVC waterstops shall be of sizes as shown on the Structural design drawings, and shall be as manufactured by Durajoint Division of Four Seasons, Inc., or equal as approved by the Engineer.

	B. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 1T3/4 by 1 inch1T.
	1. Bentonite waterstops (if used) shall be as shown on the Structural design drawings, and shall be one of the following:
	a. “Volclay Waterstop RX-101” as manufactured by Cetco Building Materials
	b. “Expand-Tite 400EXP100” as manufactured by Durajoint Division of Four Seasons, Inc.
	c. Or equal as approved by the Engineer.



	2.6 VAPOR RETARDERS
	A. Sheet Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 1T10 mils1T thick.

	2.7 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 1T9 oz./sq. yd.1T when dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor covering.

	2.8 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Control Joints for Composite Slabs: Prefabricated control joints for elevated slabs on deck shall be continuous “Zip-Strip” sections, 1” deep, No. 21-1x10, as manufactured by Superior Profiles, Inc., or equal as approved by the Engineer. Installati...

	2.9 CONCRETE MIXTURES
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	B. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as needed to reduce the total amount of portland cement, which would otherwise be used, by not less than 40 percent.
	C. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.

	D. Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  1T4000 psi 1Tat 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  1T4 inches f1Tor concrete with verified slump of 1T2 to 4 inches1T before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1T1 inch1T.
	4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1T1-1/2-inch1T nominal maximum aggregate size.
	5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1T3/4-inch1T nominal maximum aggregate size.
	6. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent.

	E. Proportion structural lightweight concrete mixture as follows:
	1. Minimum Compressive Strength:  1T4000 psi1T at 28 days.
	2. Calculated Equilibrium Unit Weight:  1T115 lb/cu. ft.1T, plus or minus 1T3 lb/cu. ft.1T as determined by ASTM C 567.
	3. Slump Limit: 1T4 inches1T, plus or minus 1T1 inch1T.
	4. Air Content:  6 percent, plus or minus 2 percent at point of delivery for nominal maximum aggregate size greater than 1T3/8 inch1T.
	5. Air Content:  7 percent, plus or minus 2 percent at point of delivery for nominal maximum aggregate size 1T3/8 inch1T or less.
	6. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent.


	2.10 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 1T85 and 90 deg F1T, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 1T90 deg F1T, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Chamfer exterior corners and edges of permanently exposed concrete only if/as indicated on the design drawings.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...

	3.3 VAPOR RETARDERS
	A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 1T6 inches1T and seal with manufacturer's recommended tape.


	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.


	3.5 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1T1/8 inch1T.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover tool marks on concr...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1T1/8-inch-1T wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before conc...
	3. See Structural design drawings for details of joints in slabs-on-grade.

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	E. Waterstops:  Install in construction joints and at other joints indicated according to manufacturer's written instructions.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

	C. Cold-Weather Placement:  Comply with ACI 306.1.
	D. Hot-Weather Placement:  Comply with ACI 301.

	3.7 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be covered with a coating or covering material applied directly to concrete.

	C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated:
	1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.  Do not apply cement grout other than that created by the ru...

	D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.8 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1T1/4 inch1T in one direction.
	1. Apply scratch finish to surfaces indicated to receive concrete floor toppings, or to receive mortar setting beds for bonded cementitious floor finishes, if/as required on the Architectural and/or Site Plan drawings.

	C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and restraightening until surface ...
	1. Apply float finish to surfaces to  receive trowel finish or to be covered with fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo if/as required on the Architectural and/or Site Plan drawings.

	D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.  Gr...
	1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system if/as required on the Architectural drawings.
	2. Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 1T10-ft.-1T long straightedge resting on two high spots and placed anywhere on the surface does not exceed 1T1/8 inch1T.

	E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or quarry tile is to be installed by either thickset or thin-set method if/as required on the Architectural drawings.  While concrete is still plastic, slightly sc...
	1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

	F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.

	3.9 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 1T0.2 lb/sq. ft. x h1T before and during finishing operations.  Apply according to manufacturer's writt...
	C. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days.
	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 1T12 inches1T, and sealed by waterproof tape or adhesive.  Cure for...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	a. Removal:  After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer.

	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.10 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.

	3.11 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.



	035416 Cement Leveling Compound
	05120 - Struct Steel
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes structural steel and grout.
	B. Related Sections:
	1. Division 3 Section “Cast-In-Place Concrete” for installation of anchor bolts.


	1.2 DEFINITIONS
	A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

	1.3 PERFORMANCE REQUIREMENTS
	A. Connections:  Provide details of simple shear connections required by the Contract Documents to be selected or completed by structural-steel fabricator to withstand loads indicated and comply with other information and restrictions indicated.
	1. Select and complete connections using schematic details indicated, beam and girder reactions as shown on the design drawings, and AISC 360.
	2. Use ASD; data are given at service-load level.

	B. Moment Connections:  Type FR, fully restrained, with loads as indicated on design drawings.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication of structural-steel components.
	C. Qualification Data:  For qualified Installer, fabricator, and testing agency.
	D. Welding certificates.
	E. Mill test reports for structural steel, including chemical and physical properties.
	F. Source quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with applicable provisions of the following specifications and documents:
	1. AISC 303.
	2. AISC 360.
	3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

	C. Preinstallation Conference:  Conduct conference at Project site.


	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A 992/A 992M or ASTM A 572/A 572M, Grade 1T501T.
	B. Channels, Angles, and S-Shapes:  ASTM A 36/A 36M unless otherwise noted on design drawings to be ASTM A 572/A 572M, Grade 1T501T.
	C. Plate and Bar:  ASTM A 36/A 36M unless otherwise noted on design drawings to be ASTM A 572/A 572M, Grade 1T501T.
	D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing.
	E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B.
	F. Welding Electrodes:  Comply with AWS requirements, E70-series unless otherwise noted.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers:  1TASTM A 3251T, Type 1, heavy-hex steel structural bolts; 1TASTM A 563, Grade C,1T heavy-hex carbon-steel nuts; and 1TASTM F 4361T, Type 1, hardened carbon-steel washers; all with plain finish.
	1. Direct-Tension Indicators:  1TASTM F 959, Type 3251T, compressible-washer type with plain finish.

	B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy-hex head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-steel nuts, and hardened carbon-steel washers.
	1. Finish: Plain.

	C. Non-High-Strength Bolt-Nut-Washer Assemblies: Only as noted on the design drawing, carbon steel bolts shall conform to ASTM A307, Grade A, heavy-hex bolts; 1TASTM A 563, Grade C,1T heavy-hex carbon-steel nuts; and 1TASTM F 4361T, Type 1, hardened c...
	D. Unheaded Anchor Rods: ASTM F 1554, Grade 36.
	1. Configuration:  Straight. Hooked anchor rods are permitted UONLYU for use in masonry walls as shown on the design drawings.
	2. Finish:  Plain.

	E. Headed Anchor Rods:  ASTM F 1554, Grade 36, straight.
	1. Finish:  Plain.

	F. Threaded Rods:  ASTM A 36/A 36M.
	1. Finish:  Plain

	G. Reinforcing Steel Connectors: Where required on the design drawings, provide connectors welded to structural steel sections to allow for attachment of reinforcing steel for concrete or masonry construction.
	1. Connectors shall be “BPI Barsplicer Structural Connectors” by Barsplice Products, Inc., or equal as approved by the Engineer.  Connectors shall be of sizes to suit reinforcing as shown on the drawing.
	2. Connectors shall be shop-welded to steel framing in accordance with the manufacturer’s recommendations and the design drawings.
	3. Refer to Division 3, Section 03300 “Cast-In-Place Concrete”, for provision of threaded reinforcing bars to suit connectors.


	2.3 PRIMER
	A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79 and compatible with topcoat.

	2.4 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.5 FABRICATION
	A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC 360.

	2.6 SHOP CONNECTIONS
	A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:
	a. Typical Connections: Snug tightened
	b. Moment Connections, Diagonal Brace Connections, and as noted: Slip critical.


	B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.

	2.7 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members to a depth of 1T2 inches1T.
	2. Surfaces to be field welded.
	3. Surfaces to be high-strength bolted with slip-critical connections.
	4. Galvanized surfaces (if used).

	B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surfaces in accordance with the primer manufacturer’s recommendations, and according to the following specifications...
	1. SSPC-SP 2, "Hand Tool Cleaning."
	2. SSPC-SP 3, "Power Tool Cleaning."

	C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1T1.5 mils1T.  Use priming methods that result in full coverag...

	2.8 SOURCE QUALITY CONTROL
	A. Testing Agency:  Owner will engage an independent testing and inspecting agency to perform shop tests and inspections and prepare test reports.
	1. Provide testing agency with access to places where structural-steel work is being fabricated or produced to perform tests and inspections.

	B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.
	C. Bolted Connections:  Shop-bolted connections will be inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	D. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested and inspected according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	1. Liquid Penetrant Inspection:  ASTM E 165.
	2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
	3. Ultrasonic Inspection:  ASTM E 164.
	4. Radiographic Inspection:  ASTM E 94.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ERECTION
	A. All aspects of Structural Steel detailing, fabrication, and erection shall be in complete accordance with applicable OSHA standards, including 29CFR Part 1926, Subpart R, “Steel Erection”, Sections 1926.750 through 1926.761, and Appendices A throug...
	B. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.
	C. Base Bearing and Leveling Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates.
	1. Set plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of baseplate.
	3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.
	4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Comply with manufacturer's written installation instructions for shrinkage-resistant grouts.

	D. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."

	3.3 FIELD CONNECTIONS
	A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:
	a. Typical Connections: Snug tightened
	b. Moment Connections, Diagonal Brace Connections, and as noted: Slip critical.


	B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
	1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.


	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect field welds and high-strength bolted connections.
	B. Bolted Connections:  Bolted connections will be inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1/D1.1M.
	1. In addition to visual inspection, field welds will be tested and inspected according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	a. Liquid Penetrant Inspection:    ASTM E 165.
	b. Magnetic Particle Inspection:   ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
	c. Ultrasonic Inspection:   ASTM E 164.
	d. Radiographic Inspection:  ASTM E 94.


	D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.



	055000 Misc. Metals
	055100 Steel Pan Stairs
	05521-Pipe and Tube Railings
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Aluminum tube railings.

	B. Related Sections include the following:
	C. Aluminum tube railing shall be installed as shown on the project plans.

	1.3 PERFORMANCE REQUIREMENTS
	A. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	1. Aluminum:  The lesser of minimum yield strength divided by 1.65 or minimum ultimate tensile strength divided by 1.95.

	B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails:
	a. Concentrated load of 1T200 lbf1T applied in any direction.
	b. Uniform and concentrated loads need not be assumed to act concurrently.

	2. Top Rails of Guards:
	a. Concentrated load of 1T200 lbf1T applied in any direction.
	b. Uniform and concentrated loads need not be assumed to act concurrently.

	3. Infill of Guards:
	a. Uniform load of 1T25 lbf/sq. ft.1T applied horizontally.
	b. Infill load and other loads need not be assumed to act concurrently.



	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Manufacturer's product lines of mechanically connected railings.
	2. Connections

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	C. Welding certificates.
	D. Qualification Data:  For professional engineer.
	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, according to ASTM E 894 and ASTM E 935.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer.
	B. Welding:  Qualify procedures and personnel according to the following:
	1. AWS D1.2, "Structural Welding Code--Aluminum."


	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with railings by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating railings without field measurements.  Coordinate wall and other contiguous construction to ensure that act...
	2. Provide allowance for trimming and fitting at site.



	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails, unless otherwise indicated.

	2.2 ALUMINUM
	A. Aluminum, General:  Provide alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than the strength and durability properties of alloy and temper designated below for each aluminum fo...
	B. Extruded Tubing:  1TASTM B 2211T, Alloy 6063-T5/T52.

	2.3 FASTENERS
	A. General:  Provide the following:
	1. Aluminum Railings:  Type 316 stainless-steel fasteners.

	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	1. For aluminum railings, provide type and alloy as recommended by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated items.


	2.5 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use con...
	C. Form work true to line and level with accurate angles and surfaces.
	D. Connections:  Fabricate railings with welded connections, unless otherwise indicated.
	E. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove flux immediately.
	4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.

	F. Form changes in direction as follows:
	1. As detailed.


	2.6 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. All aluminum to receive an anodized finish


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	3.2 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Set posts plumb within a tolerance of 1T1/16 inch in 3 feet1T.


	3.3 RAILING CONNECTIONS
	A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in Part 2 "Fabrication" Article whether welding is performed in the shop or in the field.
	B. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 1T2 inches1T beyond joint on either side, fasten internal sleeve s...

	3.4 ADJUSTING AND CLEANING
	A. Clean aluminum by washing thoroughly with clean water and soap and rinsing with clean water.

	3.5 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
	B. Restore finishes damaged during installation and construction period so no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit, or provide new units.



	06100 - ROUGH CARPENTRY
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Framing with dimension lumber.
	2. Framing with engineered wood products.
	3. Rooftop equipment bases and support curbs.
	4. Wood blocking and nailers.
	5. Wood furring.
	6. Wood sleepers.
	7. Plywood backing panels.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.


	1.3 INFORMATIONAL SUBMITTALS
	A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit stresses.  Indicate species and grade selected for each use and design values approved by the ALSC Board of Review.
	B. Evaluation Reports:  For the following, from ICC-ES:
	1. Wood-preservative-treated wood.
	2. Fire-retardant-treated wood.
	3. Engineered wood products.
	4. Power-driven fasteners.
	5. Powder-actuated fasteners.
	6. Expansion anchors.
	7. Metal framing anchors.



	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Certified Wood:  Materials shall be produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship for the following:
	1. Dimension lumber framing.
	2. Parallel-strand lumber.
	3. Miscellaneous lumber.

	B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Provide dressed lumber, S4S, unless otherwise indicated.

	C. Engineered Wood Products:  Provide engineered wood products acceptable to authorities having jurisdiction and for which current model code research or evaluation reports exist that show compliance with building code in effect for Project.
	1. Allowable Design Stresses:  Provide engineered wood products with allowable design stresses, as published by manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational ...


	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact ...
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or that does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat items indicated on Drawings, and the following:
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete.
	3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete walls.
	4. Wood framing members that are less than 1T18 inches1T4T (460 mm)4T above the ground in crawlspaces or unexcavated areas.
	5. Wood floor plates that are installed over concrete slabs-on-grade.


	2.3 DIMENSION LUMBER FRAMING
	A. Framing:  No. 1 grade for studs greater than 10’-0”, unless otherwise noted.  No. 2 grade for all other framing, unless otherwise noted.
	1. Species:
	a. Douglas fir-larch (north); NLGA.



	2.4 ENGINEERED WOOD PRODUCTS
	A. Engineered Wood Products, General:  Products shall contain no urea formaldehyde.

	2.5 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Rooftop equipment bases and support curbs.
	4. Cants.
	5. Furring.
	6. Grounds.

	B. For items of dimension lumber size, provide No. 2 grade lumber of Douglas Fir-Larch (North).

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners of Type 316 stainless steel.

	B. Power-Driven Fasteners:  NES NER-272.
	C. Bolts:  Steel bolts complying with 1TASTM A 307, Grade A1T4T (ASTM F 568M, Property Class 4.6)4T; with 1TASTM A 5631T4T (ASTM A 563M)4T hex nuts and, where indicated, flat washers.

	2.7 METAL FRAMING ANCHORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide Simpson Strong-Tie Co., Inc. products or approved equal.
	C. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational engineering analysis a...
	D. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 1TG601T4T (Z180)4T coating designation.
	1. Use for interior locations unless otherwise indicated.

	E. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); 1TG1851T4T (Z550)4T coating designation; and not less tha...
	1. Use for wood-preservative-treated lumber and where indicated.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, blocking, and similar supports to comply w...
	B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	C. Framing with Engineered Wood Products:  Install engineered wood products to comply with manufacturer's written instructions.
	D. Install fire-retardant treated plywood backing panels with classification marking of testing agency exposed to view.
	E. Shear Wall Panels:  Install shear wall panels to comply with manufacturer's written instructions.
	F. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.  Install fasteners through each fastener hole.
	G. Do not splice structural members between supports unless otherwise indicated.
	H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	I. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	J. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
	3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.


	3.2 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered l...
	B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.



	061000 Wood Frame Construction
	06108 - Exterior Rough Carpentry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Boardwalk, ramp, and stair framing outside of building.

	B. Related Sections:
	1. Division 31 Section "Timber Piles" for timber pilings.


	1.3 DEFINITIONS
	A. Dimension Lumber:  Lumber of 1T2 inches nominal1T or greater but less than 1T5 inches nominal1T in least dimension.
	B. Timber:  Lumber of 1T5 inches nominal1T or greater in least dimension.
	C. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NLGA:  National Lumber Grades Authority.
	3. RIS:  Redwood Inspection Service.
	4. SPIB:  The Southern Pine Inspection Bureau.
	5. WCLIB:  West Coast Lumber Inspection Bureau.
	6. WWPA:  Western Wood Products Association.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For preservative-treated wood products.
	1. For preservative-treated wood products, include chemical treatment manufacturer's written instructions for handling, storing, installing, and finishing treated material.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store materials under cover and protected from weather and contact with damp or wet surfaces.  Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 DIMENSION LUMBER AND TIMBERS
	A. Exposed Lumber:  Provide material hand selected for freedom from characteristics, on exposed surfaces and edges, that would impair finish appearance, including decay, honeycomb, knot holes, shake, splits, torn grain, and wane.
	B. Dimension Lumber:  Southern Yellow Pine, Grade per plans.

	2.2 PRESERVATIVE TREATMENT
	A. Pressure treat boards and dimension lumber with waterborne preservative according to AWPA C2.
	B. Pressure treat timber with waterborne preservative according to AWPA C15 requirements for "sawn building poles and posts as structural members."
	1. Treatment with CCA shall include post-treatment fixation process.

	C. Application:  Treat all exterior rough carpentry unless otherwise indicated. Treat at a rate of 2.5lbs/ft in accordance with AWPA.

	2.3 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.  Provide nails or screws, in sufficient length, to penetrate not less than 1T1-1/2 inches1T into wood subst...
	1. Use stainless steel unless otherwise indicated.
	2. For pressure-preservative-treated wood, use stainless-steel fasteners.

	B. Carbon-Steel Bolts:  1TASTM A 3071T with 1TASTM A 5631T hex nuts and, where indicated, flat washers all hot-dip zinc coated.
	C. Stainless-Steel Bolts:  1TASTM F 593, Alloy Group 1 or 21T; with 1TASTM F 594, Alloy Group 1 or 21T hex nuts and, where indicated, flat washers.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Set exterior rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit exterior rough carpentry to other construction; scribe and cope as needed for accurate fit.
	B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame Construction" unless otherwise indicated.
	C. Install plastic lumber to comply with manufacturer's written instructions.
	D. Do not splice structural members between supports unless otherwise indicated.
	E. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.



	062000 Carpentry
	062023 Cabinetry and Millwork
	066500 Exterior Plastic Fabrications
	072100 Thermal Insulation
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	089000 Louvers
	SECTION 089000
	LOUVERS 
	PART 1 GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	1.2 SECTION INCLUDES
	A. The Work of this Section includes all labor, materials, equipment, and services necessary to complete the louvers as shown on the drawings and/or specified herein, including, but not necessarily limited to, the following:
	1. Blank off panels.
	2. Bird screens.


	1.3 RELATED SECTIONS
	A. Masonry - Section 042000.
	B. Sealant work - Section 079200.
	C. Louvers in metal doors - Section 081113.
	D. Aluminum assemblies - Section 084412.
	E. Louvers connected to ductwork - Division 23.

	1.4 QUALITY ASSURANCE
	A. Structural Performance:  Provide exterior metal louvers capable of withstanding the effects of loads and stresses from wind and normal thermal movement without evidencing permanent deformation of louver components including blades, frames, and supports; noise or metal fatigue caused by louver blade rattle or flutter or permanent damage to fasteners and anchors.
	1. Wind Load:  State of New Jersey Building Code.
	B. Thermal Movements:  Provide louvers that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, and other detrimental effects.
	1. Temperature Change (Range):  120 deg. F., ambient; 180 deg. F, material surfaces.

	C. Windborne-Debris-Impact Resistance:  Louvers located within 30 feet of grade shall pass large-missile testing requirements in ASTM E 1996 for 120 mph wind when tested according to ASTM E 1886.  Test specimens shall be no smaller in width and length than louvers indicated for use on Project.
	D. Comply with SMACNA "Architectural Sheet Metal Manual" recommendations for fabrication, construction details and installation procedures, except as otherwise indicated.
	E. Field Measurements:  Verify size, location and placement of louver units prior to fabrication.
	F. Shop Assembly:  Coordinate field measurements and shop drawings with fabrication and shop assembly to minimize field adjustments, splicing, mechanical joints and field assembly of units.  Preassemble units in shop to greatest extent possible and disassemble as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.



	1.5 SUBMITTALS
	A. Product Data:  Submit manufacturer's specifications, certified test data, where applicable, and installation instructions for required products, including finishes.
	B. Shop Drawings:  Submit shop drawings for fabrication and erection of louver units and accessories.  Include plans, elevations and details of sections and connections to adjoining work.  Indicate materials, finishes, fasteners, joinery and other information to determine compliance with specified requirements.
	C. Samples:  Submit six (6) inch square samples of each required finish.  Prepare samples on metal of same gauge and alloy to be used in work.  Where normal color and texture variations are to be expected, include two (2) or more units in each sample showing limits of such variations.

	1.6 PRODUCT HANDLING
	A. Protection:  Use all means necessary to protect the materials of this Section before, during and after installation and to protect the installed work and materials of all other trades.
	B. Replacements:  In the event of damage, immediately make all repairs and replacements necessary.

	1.7 WARRANTY
	A. Finish shall be warranted for a period of 20 years, starting from date of Substantial Completion of the Project.


	PART 2 PRODUCTS
	2.1 LOUVER MATERIAL
	A. Provide 5" deep storm resistant fixed horizontal louver, Model No. DCH-5704 as manufactured by Construction Specialties or equal made by Airolite, Greenheck, Ruskin, or approved equal meeting these specifications.  Provide custom shape indicated on the drawings.
	B. Material:  Heads, sills, jambs and mullions to be one-piece structural aluminum members with integral caulking slot and retaining beads.  Louver shall be designed to collect and drain water to exterior at sill by means of multiple gutters in blades and channels in jambs and mullions.  Louvers to be supplied with 4" high by full depth sill flashings formed from minimum 0.050" thick aluminum.  Sill flashings to have welded side panels.  Louvers and sill flashings to be installed in accordance with the manufacturer’s recommended procedures to ensure complete water integrity performance of the louver system
	C. AMCA Performance:  A 4' x 4' unit shall conform to the following:
	1. Free Area:  7.32 sq. ft.
	2. Percent Free Area:  45.8%.
	3. Free area velocity at the point of beginning water penetration (@0.01oz./ ft of free area based on a 15 minute interval test) = 1,169 FPM (5.94 m/s).
	4. Maximum recommended air intake velocity = 969 FPM (4.9 m/s).
	5. Air volume @ 969 FPM free area velocity = 7093 CFM (3.3 m3/s).
	6. Pressure drop @ 969 FPM intake velocity = 0.15 in. H2O (36.5 Pa).
	7. Maximum recommended air exhaust velocity = 1,606 FPM (8.2 m/s).
	8. Air Volume @ 1,606 FPM free area velocity = 11,755 CFM (5.5 m3/s).
	9. Pressure drop @ 1,606 FPM free area velocity = 0.50 in. H2O (124.2 Pa).
	10. Exhaust Pressure Drip at 900 fpm Free Area Velocity:  0.15 in. H2O.
	D. Wind Driven Rain Performance:  The louver test was based on a 39.370" x 39.370" core area.  Unit tested at a rainfall rate of 3.0" per hour and with a wind directed tot he face of the louver at a velocity 29.1 mph.  The test data shall show the water penetration effectiveness rating at each corresponding ventilation rate.
	1. Core Ventilation 0  132   197   287   380   472   587    680    780    865    991
	Rate: (ft/min)
	2. Free Area 0   289   433   597   722   865   996   1156  1301  1457  1966
	Ventilation Rate
	(ft/min)
	3. Rating   A    A     A      A      A      A       A      A       A       B       C
	Effectiveness
	4. Effectiveness A=1 to 0.99 B=0.989 to C=0.949 to D=0.799 to 0 
	Rating    0.95  0.80  

	E. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  Cleaned with inhibited chemicals; Chemical Finish:  Acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  As specified below).  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturer’s written instructions.
	1. Fluoropolymer Two-Coat System:  Manufacturer’s standard two-coat, thermocured system consisting of specially formulated inhibitive primer and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight; complying with AAMA 2605-02.
	2. Custom color and gloss as selected by the Architect.

	F. Louvers shall be furnished with 1/2" mesh, 0.063" diameter aluminum wire intercrimp bird screen secured in removable extruded aluminum frames.
	G. Provide aluminum blank off panels behind louvers where shown on mechanical drawings, fabricated from .050" thick aluminum face sheets, finish to match louvers; reinforce as required to form rigid assembly.  Blank off panels shall be insulated with thermafiber insulation of thickness needed to insure an R value of eleven (11).
	H. Fastenings:  Fasteners for exterior application shall be stainless steel.  Provide types, gauges and lengths to suit unit installation conditions.  Use Phillips flat head machine screws for exposed fasteners, unless otherwise indicated.
	I. Anchors and Inserts:  Use non-ferrous metal or hot dip galvanized anchors and inserts for exterior installations and elsewhere as required for corrosion resistance.  Use steel or lead expansion bolt devices for drilled in place anchors.  Furnish inserts, as required, to be set into concrete or masonry work.
	J. Bituminous Paint:  SSPC-Paint 12 (cold applied asphalt mastic).


	2.2 FABRICATION, GENERAL
	A. Fabricate frames including integral sills to suit adjacent construction with tolerances for installation, including application of sealants in joints between louvers and adjoining work.
	B. Include supports, anchorages, and accessories required for complete assembly.
	C. Provide sill extensions made of same material as louvers, where indicated, or required for drainage to exterior and to prevent water penetrating to interior.
	D. Join frame members to one another and to stationary louver blades by welding, except where indicated otherwise or where field bolted connections between frame members are necessary by size of louvers.  Maintain equal blade spacing, including separation between blades and frames at head and sill, to produce uniform appearance.



	PART 3 EXECUTION
	3.1 INSPECTION
	A. Examine the areas and conditions where louvers are to be installed and correct any conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory conditions are corrected to permit proper installation of the work.
	3.2  PREPARATION
	A. Coordinate setting drawings, diagrams, templates, instructions and directions for the installation of anchorages which are to be embedded in masonry construction.  Coordinate the delivery of such items to the project site.

	3.3 INSTALLATION
	A. Locate and place louver units plumb, level and in proper alignment with adjacent work.
	B. Use concealed anchorages wherever possible.  Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight connection.
	C. Form tight joints with exposed connections accurately fitted together.  Provide reveals and openings for sealants and joint fillers, as indicated.
	D. Repair finishes damaged by cutting, welding, soldering and grinding operations required for fitting and jointing.  Restore finishes and prime coats of paint so that there is no evidence of corrective work.  Return items which cannot be refinished in the field to the shop, make the required alterations, and refinish the entire unit, or provide new units, at Contractor's option.
	E. Protect aluminum surfaces from corrosion by application of a heavy coating of bituminous paint on surfaces which will be in contact with concrete, masonry or dissimilar metals.
	F. Provide concealed gaskets, flashings, joint fillers and insulations, and install as the work progresses to make the installations weathertight.




	END OF SECTION

	092900 Gypsum Drywall
	093000 Ceramic Tile
	093310 Quarry Tile
	095113 Acoustic Panel Ceilings
	SECTION 095113
	ACOUSTIC PANEL CEILINGS
	PART 1 GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	1.2 SECTION INCLUDES
	A. Work of this Section includes all labor, materials, equipment and services necessary to complete the acoustic panel ceilings as shown on the drawings and/or specified herein, including but not limited to, the following:
	1. Acoustical panel units.
	2. Exposed "T" suspension system, including hangers and inserts.
	3. Provisions for the installation of lighting fixtures, diffusers, grilles and similar items provided under other Sections.
	4. Cutting, drilling, scribing and fitting as required for electro-mechanical penetrations.
	5. Perimeter and column moldings, trim and accessories for acoustical ceilings.


	1.3 RELATED SECTIONS
	A. Metal deck - Section 053100.
	B. Drywall ceilings - Section 092900.
	C. Diffusers, grilles and related frames - Division 23.
	D. Lighting fixtures - Division 26.

	1.4 QUALITY ASSURANCE
	A. Codes and Standards:  In addition to complying with all pertinent codes and regulations, comply with all pertinent recommendations published by the Ceilings and Interior Systems Contractor’s Association.
	B.  Qualifications of Installers
	1. The suspended ceiling subcontractor shall have a record of successful installation of similar ceilings acceptable to Architect and shall be currently approved by the manufacturer of the ceiling suspension system.
	2. For the actual fabrication and installation of all components of the system, use only personnel who are thoroughly trained and experienced in the skills required and completely familiar with the requirements established for this work.
	C. The work is subject to the following standards:
	1. ASTM C 635 "Standard Specification for Metal Suspension Systems for Acoustical Tile and Lay-In Panel Ceilings," American Society for Testing and Materials.
	2. ASTM C 636 "Standard Recommended Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels," American Society for Testing and Materials.

	D. In addition to suspension system specified, provide seismic struts and seismic clips to meet seismic standards as required by prevailing Codes and Ordinances.



	1.5 SUBMITTALS
	A. Shop Drawings:  Submit completely dimensioned ceiling layouts for all areas where acoustical ceilings are required, showing:
	1. Any deviations from Architect’s reflected ceiling plan layouts, especially lighting fixture and dimensions.  Also indicate if any light fixtures will not fit into Architect’s ceiling layout due to dimensional restrictions of field conditions.
	2. Direction and spacing of suspension members and location of hangers for carrying suspension members.
	3. Direction, sizes and types of acoustical units, showing suspension grid members, and starting point for each individual ceiling area.
	4. Moldings at perimeter of ceiling, at columns and elsewhere as required due to penetrations or exposure at edge of ceiling tiles.
	5. Location and direction of lights, air diffusers, air slots, and similar items in the ceiling plane.
	6. Details of construction and installation at all conditions.
	7. Materials, gauges, thickness and finishes.
	B. Samples and Product Literature:  Submit the following samples and related manufacturer’s descriptive literature.
	1. Twelve (12) inch long sample of each components of suspension systems, including moldings.
	2. Acoustical units — full size.




	1.6 DELIVERY, STORAGE AND HANDLING
	A. Deliver acoustical ceiling units to project site in original, unopened packages and store them in a fully enclosed space where they will be protected against damage from moisture, direct sunlight, surface contamination or other causes.
	B. Before installing acoustical ceiling units, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical ceiling units carefully to avoid chipping edges or damaging units in any way.

	1.7 PROJECT CONDITIONS
	A. Do not install acoustical ceilings until wet-work in space is completed and nominally dry, work above ceilings has been completed, and ambient conditions of temperature and humidity will be continuously maintained at values near those indicated for final occupancy.

	1.8 COORDINATION
	A. Coordinate layout and installation of acoustical ceiling units and suspension system components with other work supported by or penetrating through ceilings, including light fixtures, HVAC equipment, fire suppression system components, and partition system.

	1.9 EXTRA STOCK
	A. Extra Stock:  Deliver stock of maintenance material to Owner.  Furnish maintenance material matching products installed, packaged with protective covering for storage and identified with appropriate labels.
	1. Acoustical Ceiling Units:  Furnish quantity of full size units equal to 2.0% of amount installed.



	PART 2 PRODUCTS
	2.1 ACOUSTICAL UNITS
	A. Provide 3/4" thick, 24" x 24" or 24” x 48”mineral fiber panels equal to "Cirrus Profiled Chamfered," No. 628 with tegular edge, as manufactured by Armstrong World Industries, or equal made by Celotex or USG Interiors, Inc.  Panels shall have factory applied white finish with light reflectance value of 0.85.  Panels shall meet ASTM E 1264, Type III, Form 1, Pattern E I, Class A, with a UL flame spread rating of 0-25.
	2.2 SUSPENSION SYSTEM
	A. Provide exposed "T" suspension system, steel, with low sheen white baked enamel finish equal to "Prelude," 15/16" exposed tee 2-way grid system made by Armstrong World Industries, or equal made by USG Interiors, Inc. or Chicago Metallic Corp.
	B. The suspension system shall support the ceiling assembly shown on the drawings and specified herein, with a maximum deflection of 1/360 of the span, in accordance with ASTM C 635.
	C. Provide min. 12 ga. galvanized wire hangers, soft annealed steel conforming to ASTM A 641, prestretched, Class 1 zinc coating, soft temper, size so that stress at 3 times hanger design load (ASTM C 635, Table 1, Direct Hung) will be less than yield stress of wire.
	D. Provide ceiling clips and inserts to receive hangers, type as recommended by suspension system manufacturer, sizes for pull-out resistance of not less than five (5) times the hanger design load, as indicated in ASTM C 635.
	E. Suspension systems shall conform to ASTM C 635, intermediate duty.
	F. Provide manufacturer’s standard wall moldings with off-white baked enamel finish to match suspension systems.  For circular penetrations of ceilings, provide edge moldings fabricated to diameter required to fit penetration exactly.



	PART 3 EXECUTION
	3.1 INSPECTION
	A. Examine the areas where acoustic panel ceilings are to be installed and correct any conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory conditions have been corrected to permit proper installation of the layout.
	3.2 PREPARATION
	A. Coordination:  Furnish layouts for inserts, clips, or other supports required to be installed by other trades for support of acoustical ceilings.
	B. Measure each ceiling area and establish layout of acoustical units to balance border widths at opposite edges of each ceiling.  Avoid use of less-than-half width units at borders, and comply with reflected ceiling plans.

	3.3 INSTALLATION
	A. Codes and Standards:  Install materials in accordance with manufacturer’s printed instructions, and to comply with governing regulations and industry standards.
	B. Install suspension systems to comply with ASTM C 636, with wire hangers supported only from building structural members.  Locate hangers not more than 6" from each end and spaced 4'-0" along direct-hung runner, leveling to tolerance of 1/8" in 12'-0".
	C. Secure wire hangers by looping and wire-tying, either directly to structures or to inserts, eye-screws, or other devices which are secure and appropriate for substrate, and which will not deteriorate or fail with age or elevated temperatures.
	D. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum which are not part of supporting structural or ceiling suspension system.  Splay hangers only where required to miss obstructions and offset resulting horizontal force by bracing, reinforcing, countersplaying or other equally effective means.
	E. Install edge moldings at edges of each acoustical ceiling area, and at locations where edge of acoustical units would otherwise be exposed after completion of the work.
	1. Secure moldings to building construction by fastening through vertical leg.  Space holes not more than 3" from each end and not more than sixteen (16) inches o.c. between end holes.  Fasten tight against vertical surfaces.
	2. Level moldings with ceiling suspension system, to a level tolerance of 1/8" in 12'-0".

	F. Install acoustical units in coordination with suspension system, with edges concealed by support of suspension members.  Scribe and cut panels to fit accurately at borders and at penetrations.
	G. Install hold-down clips in toilet areas, and in areas where required by governing regulations; space 2'-0" o.c. on all cross tees.
	H. Light fixtures or other ceiling apparatus shall not be supported from main beams or cross tees if their weight causes the total load to exceed the deflection capability of the ceiling suspension system.  In such cases the load shall be supported by supplemental hangers furnished and installed by this Section of work.
	I. Where fixture or ceiling apparatus installation causes eccentric loading on runners, provide stabilizer bars to prevent rotation.

	3.4 ADJUST AND CLEAN
	A. Clean exposed surfaces of acoustical ceilings, including trim, edge molding, and suspension members; comply with manufacturer’s instructions for cleaning and touch-up of minor finish damage.  Remove and replace work which cannot be successfully cleaned and repaired to permanently eliminate evidence of damage.




	END OF SECTION

	096400 Wood Strip Flooring
	SECTION 096400
	WOOD STRIP FLOORING
	PART 1 GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	1.2 SECTION INCLUDES
	A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the wood strip flooring, as shown on the drawings and/or specified herein, including, but not limited to, the following:
	1. Wood strip flooring and base.
	2. Accessories and sleepers.


	1.3 RELATED SECTIONS
	A. Concrete slab - Section 033000.
	B. Carpentry - Section 062000.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Specialized wood flooring firm with not less than three (3) years' successful experience in installation of types specified, and acceptable to manufacturer of wood flooring.
	B. General Standard:  Comply with recommendations of National Wood Flooring Association (WFA) Installation Guidelines.
	C. Source Quality Control:  Obtain flooring of each type from single manufacturer or source, to ensure match of quality, color, pattern and texture.
	D. Field-Constructed Mock-Up:  Prior to installing wood flooring and trim, construct mock-ups for each form of construction and finish required to verify selections made under Sample submittals and to demonstrate aesthetic effects and qualities of materials and execution.  Build mock-ups to comply with the following requirements, using materials indicated for completed work.
	1. Build mock-ups of wood flooring and each type of trim, in the form, dimensions, and location designated by the Architect.
	2. Notify Architect one week in advance of the dates and times when mock-ups will be erected.
	3. Demonstrate the proposed range of aesthetic effects and workmanship.
	4. Modify or reinstall mock-ups as required to obtain Architect's acceptance.  Simulate finished lighting conditions for reviewing mock-ups.
	5. Obtain Architect's acceptance of mock-ups before start of final unit of work.
	6. Retain and maintain mock-ups during construction in undisturbed condition as a standard for judging completed unit of work.  When directed, demolish and remove mock-ups from project site, except that accepted in place mock-ups in undisturbed condition at the time of Substantial Completion may become part of completed unit of work.
	E. The Contractor shall furnish a letter from the adhesive manufacturer stating that the concrete substrate has been tested for moisture vapor transmission and that the moisture vapor transmission levels do not exceed the manufacturer's recommendations.



	1.5 SUBMITTALS
	A. Product Data:  Submit manufacturer's detailed technical product data and installation instructions for each type of wood flooring.  Include instructions for handling, storage, installation, finishing, protection and maintenance.
	B. Samples:  Submit 12" long sets of range samples for wood flooring; include finish.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Moisture Content:  At time of delivery, limit average moisture content of wood flooring to 6%, with 8% maximum for any piece.
	B. Protect wood flooring from excessive moisture in shipment, storage and handling.  Deliver in unopened cartons or bundles and store in a dry place, with adequate air circulation.  Do not deliver material to building until "wet work" such as concrete and plaster have been completed and cured to a condition of equilibrium.

	1.7 PROJECT CONDITIONS
	A. Conditioning:  Do not proceed with installation of wood flooring until spaces have been enclosed.  Building must be dry with all wet work (i.e. concrete, plaster, drywall, fireproofing) completed.  Further, the building HVAC system must be operating and the space shall have been at the expected ambient temperature and relative humidity for five days.  Condition wood for five (5) days prior to start of installation by placing in spaces to receive flooring and maintaining ambient conditions in which it will be used before, during and after installation.  Open packages of wood flooring which are sealed to permit natural adjustment of moisture content.

	1.8 SPECIAL PROJECT WARRANTY
	A. Submit five (5) year warranty signed by Manufacturer and Contractor agreeing to repair or replace wood flooring which shrinks, warps, cracks, or otherwise deteriorates excessively, or which breaks its anchorage or bond with substrate or otherwise fails to perform as required, due to failures of materials and/or workmanship and not due to unusual exposure to moisture or other abusive forces or elements not anticipated for application.


	PART 2 PRODUCTS
	2.1 WOOD MATERIALS
	A. True wood strip flooring shall be Quarter Sawn, Select, White Oak (per NOFMA grading rules), 25/32" thick and 3-1/4" face width.  Flooring strips shall be tongued-and-grooved and end-matched; back face of each strip shall be back channeled.  Strips shall be standard random lengths, complying with grading rules.  Wood shall be kiln-dried and moisture content of wood at time of installation shall not exceed 8%.
	B. Wood Trim:  Provide wood stripping, nosings, etc., as indicated, in or adjacent to wood flooring, of same species, grade, and cut as wood flooring.
	C. Sleepers (Where Shown):  Wood sleepers shall be engineered wood, 2" x 3" min.
	2.2 WOOD FIELD FINISHING OF TRUE WOOD FLOOR
	A. Urethane Floor Varnish:  Provide water-based urethane floor finish equal to "Street Shoe" as manufactured by The Basic Company, or equal made by Hillyard Chemical Co., Bona Kemi, or MinWax.  Sheen of varnish shall be as specified by the Architect.
	1. Where noted, provide penetrating wood stain by Minwax or approved equal to wood strip flooring prior to urethane floor finish; color as selected by the Architect.


	2.3 ACCESSORIES
	A. Vapor Barrier:  Liquid applied as manufactured by Henry Company or approved equal.
	B. Fasteners:  Provide screw type flooring nails as recommended by NWFA in "Installation Guidelines Manual."
	C. Cork Expansion Strip:  Composition cork expansion strip.
	D. Adhesive:  Type recommended by manufacturer.
	E. Self-Leveling Underlayment:  "DSP-520" by H. B. Fuller or approved equal.



	PART 3 EXECUTION
	3.1 INSPECTION
	A. Examine the areas and conditions where wood strip flooring is to be installed and correct any conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory conditions are corrected to permit proper installation of the work.
	3.2 PREPARATION
	A. Concrete Slabs:  Verify that concrete substrates are dry and moisture-vapor emissions are within acceptable levels according to manufacturer's written instructions.
	1. Moisture Testing:  Perform tests so that each test area does not exceed 200 sq. ft., and perform no fewer than two tests in each installation area and with test areas evenly spaced in installation areas.
	a. Perform anhydrous calcium chloride test per ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lb. of water/1000 sq. ft. in 24 hours.

	2. Relative Humidity Testing:  Perform relative humidity testing using in situ probes according to ASTM F2170.  Proceed with installation only after substrate have a maximum 75% relative humidity level.

	B. Remove coatings, including curing compounds, and other substances on substrates that are incompatible with installation adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents.
	C. Broom or vacuum clean substrates to be covered immediately before product installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, or dust.  Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 INSTALLATION (GENERAL)
	A. General:  Comply with flooring manufacturer's instructions and recommendations, but not less than recommended by NWFA "Installation Guidelines."
	B. Pattern:  Comply with pattern or direction of pattern for laying wood flooring, as directed by Architect.
	C. Expansion Space:  Provide expansion space at walls and other obstructions and terminations of flooring, not less than 1/2".  Fill expansion space with flush cork expansion strip.  Nail shoe molding or other trim to baseboard, rather than to flooring.

	3.4 INSTALLATION OF WOOD FLOORING ON SLEEPERS
	A. General:  Comply with flooring manufacturer's instructions and recommendations, but not less than recommended by NWFA in " Installation Guidelines."
	B. Pattern:  Comply with pattern or direction of pattern for laying wood flooring, as directed by Architect.
	C. Expansion Space:  Provide expansion space at walls and other obstructions and terminations of flooring, not less than 1/2".  Fill expansion space with flush cork expansion strip.  Nail shoe molding or other trim to baseboard, rather than to flooring.
	D. Provide engineered wood sleepers, random-length 18" to 48", installed in rows, at right angles to the longest dimension of the room or at a ninety (90) degree angle to the direction surface floor is to be laid.  Sleepers shall be laid, with end joints staggered, in rows twelve (12) inches o.c. with ends lapped four (4) inches.  Sleepers shall be dry – no excess residue of treatment chemical.  Sleepers shall be imbedded in a bed of trowel applied cut-back asphalt floor mastic, leaving ¾" space between sleepers and base plate of wall lines.  A vapor barrier of 8-mil polyethylene film shall be laid loose on top of installed sleepers, with edges lapped 4" to 6", prior to installation of the surface floor.
	E. Blind nail flooring to each sleeper spacing nails 8" o.c. along length of sleeper in accordance with NWFA recommendations.

	3.5 SANDING AND FINISHING (TRUE WOOD FLOOR)
	A. Machine sand installed unfinished flooring to remove offsets and non-level conditions, ridges, cups, and sanding machine marks which would be visually noticeable after finishing.  Use three (3) grades of sandpaper, ending with 00 grade.  Vacuum clean and immediately apply finish.  Do not permit traffic on floor after sanding and until finish is completed.  Cover sanded floor with building paper to provide access for application of first finish coats.
	B. Immediately after proper sanding, tack rag with clean-up solvent.  Apply a thin coat of varnish.  Allow to dry thoroughly.  Sand floors using NOFMA/MFMA procedures.  Tack rag with clean-up solvent.  Apply a second and third coat of varnish in same manner. 

	3.6 PROTECTION, CLEANING AND REPAIRS
	A. Clean floors by vacuuming and dry sweeping.  Do not wet or damp mop floors.  Examine all floors for damage and make necessary repairs.  If damage is irreparable, remove and replace affected strips at no additional cost to the Owner.
	B. Protect completed wood flooring during remainder of construction period with heavy Kraft paper or other suitable covering, so that flooring and finish will be without damage or deterioration at time of acceptance.




	END OF SECTION

	096500 Res. Tile Flrg
	096723 Epoxy Resin Comp. Flrg
	096813 Carpet Tile
	099000 Painting and Finishing
	102114 Flr. Mounted Toilet Partitions
	102226 Oper. Partitions
	102800 Toilet Accessories
	104416 Fire Ext. and Cabinets
	113100 Appliances
	SECTION 113100
	APPLIANCES
	PART 1 GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	1.2 SECTION INCLUDES
	A. Work of this Section includes all labor, materials, equipment and services necessary to complete the appliances as shown on the drawings and/or specified herein.

	1.3 RELATED SECTIONS
	A. Sinks and related plumbing fixtures – Division 22.
	B. Electrical service – Division 26

	1.4 QUALITY ASSURANCE
	A. Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the work of this Section.

	1.5 DELIVERY AND STORAGE
	A. Deliver products to project site in manufacturer's undamaged protective containers.
	B. Delay delivery until spaces to receive them have been fully enclosed and utility rough ins are complete.


	PART 2 PRODUCTS
	2.1 APPLIANCES
	A. Refrigerator:  GE Model #PTS25LHSBB; quantity 1.
	B. Microwave:  GE Model #JES1139BL, quantity 1.
	C. Range:  GE Model #JS630DFBB, quantity 1.
	D. Stove Hood (5th Avenue Kitchenette):  Denlar Fire Protection D1000 Model #D1036-I-DF (36”) In Line Duct Fan with NFPA 101 Upgrade, quantity 1.
	E. Coffee Maker
	1. Bunn Model ICB-Twin with (2) airpots; quantity 1.
	2. Bunn Model CWTF-DV with (3) decanters; quantity 1.



	PART 3 EXECUTION
	3.1 INSPECTION
	A. Examine the areas and conditions where appliances are to be installed and correct any conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory conditions are corrected to permit proper installation of the work.
	3.2 INSTALLATION
	A. Coordinate as required with other trades to assure proper and adequate provision in the work of those trades for interface with the work of this Section.
	B. Install the work of this Section in strict accordance with the original design, pertinent requirements of governmental agencies having jurisdiction, and the manufacturer’s recommended installation procedures as approved by the Architect, anchoring all components firmly into position for long life under hard use.
	C. Upon completion of installation and hookup to utilities, put each operating component of each appliance through at least five (5) complete operating cycles, adjusting as needed to secure optimum operation level.
	D. Touch up scratches and abrasions to be completely invisible to the unaided eye from a distance of five (5) feet.
	E. Promptly remove from the job site all cartons and packing material associated with the work of this Section.




	END OF SECTION

	122413 Window Shades
	124813 Extrance Mats & Frames
	210500 common work results for fire suppression
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Mechanical sleeve seals.
	3. Sleeves.
	4. Escutcheons.
	5. Grout.
	6. Equipment installation requirements common to equipment sections.
	7. Painting and finishing.
	8. Concrete bases.
	9. Supports and anchorages.


	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	1. CPVC:  Chlorinated polyvinyl chloride plastic.

	G. The following are industry abbreviations for rubber materials:
	1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	2. NBR:  Acrylonitrile-butadiene rubber.


	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Mechanical sleeve seals.
	2. Escutcheons.

	B. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. Electrical Characteristics for Fire-Suppression Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit si...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.7 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for fire-suppression installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for fire-suppression items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.


	2.2 PIPE, TUBE, AND FITTINGS
	A. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.3 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos-free, 1T1/8-inch1T4T (3.2-mm)4T maximum thickness unless thickness or specific material is indicated.
	a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

	2. AWWA C110, rubber, flat face, 1T1/8 inch1T4T (3.2 mm)4T thick, unless otherwise indicated; and full-face or ring type, unless otherwise indicated.

	B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	D. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	E. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	F. Solvent Cements for Joining CPVC Plastic Piping:  ASTM F 493.

	2.4 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.
	1. Available Manufacturers:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	3. Pressure Plates:  Carbon steel.  Include two for each sealing element.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.5 SLEEVES
	A. Galvanized-Steel Sheet:  1T0.0239-inch1T4T (0.6-mm)4T minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	1. Underdeck Clamp:  Clamping ring with set screws.

	E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.
	F. PVC Pipe:  ASTM D 1785, Schedule 40.
	G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for attaching to wooden forms.

	2.6 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated finish.
	C. One-Piece, Cast-Brass Type:  With set screw.
	1. Finish:  Polished chrome-plated.

	D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.
	1. Finish:  Polished chrome-plated.

	E. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish.
	F. Split-Plate, Stamped-Steel Type:  with concealed hinge, set screw or spring clips, and chrome-plated finish.
	G. One-Piece, Floor-Plate Type:  Cast-iron floor plate.
	H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

	2.7 GROUT
	A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
	1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.
	2. Design Mix:  1T5000-psi1T4T (34.5-MPa)4T, 28-day compressive strength.
	3. Packaging:  Premixed and factory packaged.



	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 21 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	1. New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
	b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated finish.
	c. Insulated Piping:  One-piece, stamped-steel type with spring clips.
	d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-brass type with polished chrome-plated finish.
	e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-steel type.
	f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting, cast-brass type with polished chrome-plated finish.
	g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge and set screw.
	h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with rough-brass finish.
	i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with concealed or exposed-rivet hinge and set screw or spring clips.
	j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type.
	k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw or spring clips.
	l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type.


	M. Sleeves are not required for core-drilled holes.
	N. Permanent sleeves are not required for holes formed by removable PE sleeves.
	O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 1T2 inches1T4T (50 mm)4T above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is s...

	2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
	3. Install sleeves that are large enough to provide 1T1/4-inch1T4T (6.4-mm)4T annular clear space between sleeve and pipe or pipe insulation.  Use the following sleeve materials:
	a. Steel Pipe Sleeves:  For pipes smaller than 1TNPS 61T4T (DN 150)4T.
	b. Steel Sheet Sleeves:  For pipes 1TNPS 61T4T (DN 150)4T and larger, penetrating gypsum-board partitions.
	c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 1T2 inches1T4T (50 mm)4T above finished floor level.  Refer to ...
	1) Seal space outside of sleeve fittings with grout.


	4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and insta...

	Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T4T (25-mm)4T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	1. Install steel pipe for sleeves smaller than 1T6 inches1T4T (150 mm)4T in diameter.
	2. Install cast-iron "wall pipes" for sleeves 1T6 inches1T4T (150 mm)4T and larger in diameter.
	3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pipe and sleeve.  Tight...

	R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T4T (25-mm)4T annular clear space between pipe and sleeve fo...
	1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pipe and sleeve.  Tight...

	S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section "Penetration Firestopping" for materials.
	T. Verify final equipment locations for roughing-in.
	U. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.

	J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139.

	3.3 PAINTING
	A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.4 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.
	1. Construct concrete bases of dimensions indicated, but not less than 1T4 inches1T4T (100 mm)4T larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 1T18-inch1T4T (450-mm)4T centers around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
	7. Use 1T3000-psi1T4T (20.7-MPa)4T, 28-day compressive-strength concrete and reinforcement.


	3.5 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor fire-suppression materials and equipment.
	B. Field Welding:  Comply with AWS D1.1.

	3.6 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor fire-suppression materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.7 GROUTING
	A. Mix and install grout for fire-suppression equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.



	210548 vibration and seismic controls for fire suppression piping equip
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Isolation pads.
	2. Isolation mounts.
	3. Restrained elastomeric isolation mounts.
	4. Restraining braces.


	1.3 DEFINITIONS
	A. IBC:  International Building Code of the State of New Jersey.
	B. ICC-ES:  ICC-Evaluation Service.

	1.4 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the IBC:  D.
	2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  III.
	a. Component Importance Factor:  1.0.
	b. Component Response Modification Factor:  4.0.
	c. Seismic Design Category: B.



	1.5 SUBMITTALS
	A. Product Data: For the following:
	1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an agency acceptable to authorities having jurisdiction.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible f...
	1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis:  To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to the restrained items and to the structure.  Show attachment locations, methods, and spacings.  Identify components, list their strengths, and indicate directions a...
	c. Preapproval and Evaluation Documentation:  By an agency acceptable to authorities having jurisdiction, showing maximum ratings of restraint items and the basis for approval (tests or calculations).


	C. Welding certificates.
	D. Qualification Data:  For professional engineer and testing agency.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to aut...
	B. Comply with seismic-restraint requirements in the IBC and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable to authorities having jurisdiction...


	PART 2 -  PRODUCTS
	2.1 VIBRATION ISOLATORS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ace Mountings Co., Inc.
	2. Amber/Booth Company, Inc.
	3. California Dynamics Corporation.
	4. Isolation Technology, Inc.
	5. Kinetics Noise Control.
	6. Mason Industries.
	7. Vibration Eliminator Co., Inc.
	8. Vibration Isolation.
	9. Vibration Mountings & Controls, Inc.

	C. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of supported equipment.
	1. Resilient Material:  Oil- and water-resistant neoprene or rubber.

	D. Mounts:  Double-deflection type, with molded, oil-resistant rubber, hermetically sealed compressed fiberglass, or neoprene isolator elements with factory-drilled, encapsulated top plate for bolting to equipment and with baseplate for bolting to str...
	1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and opposing, oil-resistant rubber or neoprene elements that prevent central threaded element and attachment hardware from contacting the housing during normal operation.
	2. Neoprene:  Shock-absorbing materials compounded according to the standard for bridge-bearing neoprene as defined by AASHTO.

	E. Restrained Mounts:  All-directional mountings with seismic restraint.
	1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and opposing, oil-resistant rubber or neoprene elements that prevent central threaded element and attachment hardware from contacting the housing during normal operation.
	2. Neoprene:  Shock-absorbing materials compounded according to the standard for bridge-bearing neoprene as defined by AASHTO.


	2.2 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Amber/Booth Company, Inc.
	2. California Dynamics Corporation.
	3. Cooper B-Line, Inc.; a division of Cooper Industries.
	4. Hilti, Inc.
	5. Kinetics Noise Control.
	6. Loos & Co.; Cableware Division.
	7. Mason Industries.
	8. TOLCO Incorporated; a brand of NIBCO INC.
	9. Unistrut; Tyco International, Ltd.

	C. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	D. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and w...
	E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	F. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.
	I. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to...
	J. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for int...

	2.3 FACTORY FINISHES
	A. Finish:  Manufacturer's standard prime-coat finish ready for field painting.
	B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	1. Powder coating on springs and housings.
	2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.
	3. Baked enamel or powder coat for metal components on isolators for interior use.
	4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 1T0.125 inch1T4T (3.2 mm)4T.
	2. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.

	B. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13.
	2. Space lateral supports a maximum of 1T40 feet1T4T (12 m)4T o.c., and longitudinal supports a maximum of 1T80 feet1T4T (24 m)4T o.c.
	3. Brace a change of direction longer than 1T12 feet1T4T (3.7 m)4T.

	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.
	E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	F. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	G. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	H. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introductio...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	211313 wet pipe sprinkler systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Fire-department connections.
	4. Sprinklers.
	5. Excess-pressure pumps.
	6. Alarm devices.
	7. Manual control stations.
	8. Control panels.
	9. Pressure gages.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to operate at working pressure higher than standard 1T175 psig1T4T (1200 kPa)4T, but not higher than 1T250 psig1T4T (1725 kPa)4T.
	B. Standard-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to operate at working pressure of 1T175 psig1T4T (1200 kPa)4T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing water and that is connected to water supply through alarm valve.  Water discharges immediately from sprinklers when they are opened.  Sprinklers open when heat melts...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component:  Listed for 1T175-psig1T4T (1200-kPa)4T minimum working pressure.
	B. High-Pressure Piping System Component:  Listed for 1T250-psig1T4T (1725-kPa)4T minimum working pressure.
	C. Delegated Design:  Design sprinkler system(s), including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	1. Perform fire-hydrant flow test to obtain the following conditions:
	a. Date:
	b. Time:
	c. Performed by:
	d. Location of Residual Fire Hydrant R:
	e. Location of Flow Fire Hydrant F:
	f. Static Pressure at Residual Fire Hydrant R:
	g. Measured Flow at Flow Fire Hydrant F:
	h. Residual Pressure at Residual Fire Hydrant R:


	D. Sprinkler system design shall be approved by authorities having jurisdiction.
	1. Margin of Safety for Available Water Flow and Pressure:  10 percent, including losses through water-service piping, valves, and backflow preventers.
	2. Sprinkler Occupancy Hazard Classifications:
	a. Building Service Areas:  Ordinary Hazard, Group 1.
	b. Electrical Equipment Rooms:  Ordinary Hazard, Group 1.
	c. General Storage Areas:  Ordinary Hazard, Group 1.
	d. Laundries:  Ordinary Hazard, Group 1.
	e. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1.
	f. Office and Public Areas: Light Hazard.
	g. Residential Living Areas:  Light Hazard.

	3. Minimum Density for Automatic-Sprinkler Piping Design:
	a. Residential (Dwelling) Occupancy:  1T0.05 gpm over 400-sq. ft.1T4T (2.04 mm/min. over 37.2-sq. m) 4Tarea.
	b. Light-Hazard Occupancy:  1T0.10 gpm over 1500-sq. ft.1T4T (4.1 mm/min. over 139-sq. m)4T area.
	c. Ordinary-Hazard, Group 1 Occupancy:  1T0.15 gpm over 1500-sq. ft.1T4T (6.1 mm/min. over 139-sq. m)4T area.
	d. Ordinary-Hazard, Group 2 Occupancy:  1T0.20 gpm over 1500-sq. ft.1T4T (8.1 mm/min. over 139-sq. m)4T area.
	e. Special Occupancy Hazard:  As determined by authorities having jurisdiction.

	4. Maximum Protection Area per Sprinkler:  Per UL listing.
	5. Total Combined Hose-Stream Demand Requirement:  According to NFPA 13.

	E. Seismic Performance:  Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. LEED Submittal:
	1. Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, including printed statement of VOC content and chemical components.

	C. Shop Drawings:  For wet-pipe sprinkler systems.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.

	D. Delegated-Design Submittal:  For sprinkler systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	E. Coordination Drawings:  Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	F. Qualification Data:  For qualified Installer and professional engineer.
	G. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations if applicable.
	H. Welding certificates.
	I. Fire-hydrant flow test report.
	J. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	K. Field quality-control reports.
	L. Operation and Maintenance Data:  For sprinkler specialties to include in emergency, operation, and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility:  Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. NFPA Standards:  Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances."


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, and partition assemblies.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. Standard Weight, Galvanized-and Black-Steel Pipe:  ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 30, Galvanized-and Black-Steel Pipe:  ASTM A 135; ASTM A 795/A 795M, Type E; or ASME B36.10M, wrought steel; with wall thickness not less than Schedule 30 and not more than Schedule 40.  Pipe ends may be factory or field formed to match jo...
	C. Thinwall Galvanized-and Black-Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M, threadable, with wall thickness less than Schedule 30 and equal to or greater than Schedule 10.  Pipe ends may be factory or field formed to match joining method.
	D. Schedule 10, Black-Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M, Schedule 10 in 1TNPS 51T4T (DN 125)4T and smaller; and NFPA 13-specified wall thickness in 1TNPS 6 to NPS 101T4T (DN 150 to DN 250)4T, plain end.
	E. Schedule 5 Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M, lightwall, with plain ends.
	F. Galvanized-and Black-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	G. Galvanized and Uncoated, Steel Couplings:  ASTM A 865, threaded.
	H. Galvanized and Uncoated, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard pattern.
	I. Malleable- or Ductile-Iron Unions:  UL 860.
	J. Cast-Iron Flanges:  ASME 16.1, Class 125.
	K. Steel Flanges and Flanged Fittings:  ASME B16.5, Class 150.
	L. Steel Welding Fittings:  ASTM A 234/A 234M and ASME B16.9.
	M. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc.
	b. Corcoran Piping System Co.
	c. National Fittings, Inc.
	d. Shurjoint Piping Products.
	e. Tyco Fire & Building Products LP.
	f. Victaulic Company.

	2. Pressure Rating:  1T250 psig1T4T (1725 kPa)4T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping:  ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping:  AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	N. Steel Pressure-Seal Fittings:  UL 213, FM-approved, 1T175-psig1T4T (1200-kPa)4T pressure rating with steel housing, rubber O-rings, and pipe stop; for use with fitting manufacturers' pressure-seal tools.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company.



	2.3 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  1TASTM B 88, Type L1T4T (ASTM B 88M, Type B)4T and 1TASTM B 88, Type M1T4T (ASTM B 88M, Type C)4T water tube, drawn temper.
	B. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings.
	C. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, pressure fittings.
	D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
	E. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.
	F. Copper Pressure-Seal Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Viega; Plumbing & Heating Systems.

	2. Standard:  UL 213.
	3. 1TNPS 21T4T (DN 50)4T and Smaller:  Wrought-copper fitting with EPDM-rubber O-ring seal in each end.
	4. 1TNPS 2-1/2 to NPS 41T4T (DN 65 to DN 100)4T:  Cast-bronze fitting with EPDM-rubber O-ring seal in each end.

	G. Grooved-Joint, Copper-Tube Appurtenances:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc.
	b. Shurjoint Piping Products.
	c. Victaulic Company.

	2. Grooved-End, Copper Fittings:  1TASTM B 751T4T (ASTM B 75M)4T, copper tube or ASTM B 584, bronze castings.
	3. Grooved-End-Tube Couplings:  To fit copper-tube dimensions, with design similar to AWWA C606.  Include ferrous housing sections, EPDM-rubber gasket suitable for hot and cold water, and bolts and nuts.

	H. Copper-Tube, Extruded-Tee Connections:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. T-DRILL Industries Inc.

	2. Description:  Tee formed in copper tube according to ASTM F 2014.


	2.4 CPVC PIPE AND FITTINGS
	A. CPVC Pipe:  ASTM F 442/F 442M and UL 1821, SDR 13.5, for 1T175-psig1T4T (1200-kPa)4T rated pressure at 1T150 deg F1T4T (62 deg C)4T, with plain ends.  Include "LISTED" and "CPVC SPRINKLER PIPE" markings.
	B. CPVC Fittings:  UL listed, for 1T175-psig1T4T (1200-kPa)4T rated pressure at 1T150 deg F1T4T (62 deg C)4T, socket type.  Include "LISTED" and "CPVC SPRINKLER FITTING" markings.
	1. 1TNPS 3/4 to NPS 1-1/21T4T (DN 20 to DN 40)4T:  ASTM F 438 and UL 1821, Schedule 40, socket type.
	2. 1TNPS 2 to NPS 31T4T (DN 50 to DN 80)4T:  ASTM F 439 and UL 1821, Schedule 80, socket type.
	3. CPVC-to-Metal Transition Fittings:  CPVC, one piece, with dimensions equivalent to pipe; one end with threaded brass insert, and one socket end.
	4. CPVC-to-Metal Transition Unions:  CPVC, with dimensions equivalent to pipe; one end with threaded brass insert, and one socket end.
	5. Flanges:  CPVC, one or two pieces.


	2.5 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1T1/8 inch1T4T (3.2 mm)4T thick.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:  Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:  Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Solvent Cements for Joining CPVC Piping and Tubing:  ASTM F 493, solvent cement recommended by pipe and fitting manufacturer, and made for joining CPVC sprinkler pipe and fittings.  Include cleaner or primer recommended by pipe and fitting manufact...
	1. Use solvent cement that has a VOC content of 490 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Use adhesive primer that has a VOC content of 650 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	F. Plastic, Pipe-Flange Gasket, and Bolts and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.6 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  1T175 psig1T4T (1200 kPa)4T.
	3. Minimum Pressure Rating for High-Pressure Piping:  1T250 psig1T4T (1725 kPa)4T.

	B. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc.
	b. Victaulic Company.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 1TNPS 1-1/21T4T (DN 40)4T and Smaller:  Bronze body with threaded ends.
	4. Valves 1TNPS 2 and NPS 2-1/21T4T (DN 50 and DN 65)4T:  Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 1TNPS 31T4T (DN 80)4T:  Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Fivalco Inc.
	b. Global Safety Products, Inc.
	c. Milwaukee Valve Company.

	2. Standard:  UL 1091.
	3. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T.
	4. Body Material:  Bronze.
	5. End Connections:  Threaded.

	D. Iron Butterfly Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc.
	b. Fivalco Inc.
	c. Global Safety Products, Inc.
	d. Kennedy Valve; a division of McWane, Inc.
	e. Milwaukee Valve Company.
	f. NIBCO INC.
	g. Pratt, Henry Company.
	h. Shurjoint Piping Products.
	i. Tyco Fire & Building Products LP.
	j. Victaulic Company.

	2. Standard:  UL 1091.
	3. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T.
	4. Body Material:  Cast or ductile iron.
	5. Style:  Lug or wafer.
	6. End Connections:  Grooved.

	E. Check Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AFAC Inc.
	b. American Cast Iron Pipe Company; Waterous Company Subsidiary.
	c. Anvil International, Inc.
	d. Clow Valve Company; a division of McWane, Inc.
	e. Crane Co.; Crane Valve Group; Crane Valves.
	f. Crane Co.; Crane Valve Group; Jenkins Valves.
	g. Crane Co.; Crane Valve Group; Stockham Division.
	h. Fire-End & Croker Corporation.
	i. Fire Protection Products, Inc.
	j. Fivalco Inc.
	k. Globe Fire Sprinkler Corporation.
	l. Groeniger & Company.
	m. Kennedy Valve; a division of McWane, Inc.
	n. Matco-Norca.
	o. Metraflex, Inc.
	p. Milwaukee Valve Company.
	q. Mueller Co.; Water Products Division.
	r. NIBCO INC.
	s. Potter Roemer.
	t. Reliable Automatic Sprinkler Co., Inc.
	u. Shurjoint Piping Products.
	v. Tyco Fire & Building Products LP.
	w. United Brass Works, Inc.
	x. Venus Fire Protection Ltd.
	y. Victaulic Company.
	z. Viking Corporation.
	aa. Watts Water Technologies, Inc.

	2. Standard:  UL 312.
	3. Pressure Rating:  1T250 psig1T4T (1725 kPa)4T minimum.
	4. Type:  Swing check.
	5. Body Material:  Cast iron.
	6. End Connections:  Flanged or grooved.

	F. Bronze OS&Y Gate Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Crane Co.; Crane Valve Group; Stockham Division.
	c. Milwaukee Valve Company.
	d. NIBCO INC.
	e. United Brass Works, Inc.

	2. Standard:  UL 262.
	3. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T.
	4. Body Material:  Bronze.
	5. End Connections:  Threaded.

	G. Iron OS&Y Gate Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Cast Iron Pipe Company; Waterous Company Subsidiary.
	b. American Valve, Inc.
	c. Clow Valve Company; a division of McWane, Inc.
	d. Crane Co.; Crane Valve Group; Crane Valves.
	e. Crane Co.; Crane Valve Group; Jenkins Valves.
	f. Crane Co.; Crane Valve Group; Stockham Division.
	g. Hammond Valve.
	h. Milwaukee Valve Company.
	i. Mueller Co.; Water Products Division.
	j. NIBCO INC.
	k. Shurjoint Piping Products.
	l. Tyco Fire & Building Products LP.
	m. United Brass Works, Inc.
	n. Watts Water Technologies, Inc.

	2. Standard:  UL 262.
	3. Pressure Rating:  1T250 psig1T4T (1725 kPa)4T minimum.
	4. Body Material:  Cast or ductile iron.
	5. End Connections:  Flanged or grooved.

	H. Indicating-Type Butterfly Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Anvil International, Inc.
	b. Fivalco Inc.
	c. Global Safety Products, Inc.
	d. Kennedy Valve; a division of McWane, Inc.
	e. Milwaukee Valve Company.
	f. NIBCO INC.
	g. Shurjoint Piping Products.
	h. Tyco Fire & Building Products LP.
	i. Victaulic Company.

	2. Standard:  UL 1091.
	3. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T minimum.
	4. Valves 1TNPS 21T4T (DN 50)4T and Smaller:
	a. Valve Type:  Ball or butterfly.
	b. Body Material:  Bronze.
	c. End Connections:  Threaded.

	5. Valves 1TNPS 2-1/21T4T (DN 65)4T and Larger:
	a. Valve Type:  Butterfly.
	b. Body Material:  Cast or ductile iron.
	c. End Connections:  Flanged, grooved, or wafer.

	6. Valve Operation:  Integral electrical, 115-V ac, prewired, single-circuit, supervisory switch visual indicating device.

	I. NRS Gate Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Cast Iron Pipe Company; Waterous Company Subsidiary.
	b. American Valve, Inc.
	c. Clow Valve Company; a division of McWane, Inc.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Kennedy Valve; a division of McWane, Inc.
	f. Mueller Co.; Water Products Division.
	g. NIBCO INC.
	h. Tyco Fire & Building Products LP.

	2. Standard:  UL 262.
	3. Pressure Rating:  1T250 psig1T4T (1725 kPa)4T minimum.
	4. Body Material:  Cast iron with indicator post flange.
	5. Stem:  Nonrising.
	6. End Connections:  Flanged or grooved.

	J. Indicator Posts:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Cast Iron Pipe Company; Waterous Company Subsidiary.
	b. American Valve, Inc.
	c. Clow Valve Company; a division of McWane, Inc.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Kennedy Valve; a division of McWane, Inc.
	f. Mueller Co.; Water Products Division.
	g. NIBCO INC.
	h. Tyco Fire & Building Products LP.

	2. Standard:  UL 789.
	3. Type:  Horizontal for wall mounting.
	4. Body Material:  Cast iron with extension rod and locking device.
	5. Operation:  Wrench.


	2.7 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T minimum.

	B. Angle Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Fire Protection Products, Inc.
	b. United Brass Works, Inc.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Affiliated Distributors.
	b. Anvil International, Inc.
	c. Barnett.
	d. Conbraco Industries, Inc.; Apollo Valves.
	e. Fire-End & Croker Corporation.
	f. Fire Protection Products, Inc.
	g. Flowserve.
	h. FNW.
	i. Jomar International, Ltd.
	j. Kennedy Valve; a division of McWane, Inc.
	k. Kitz Corporation.
	l. Legend Valve.
	m. Metso Automation USA Inc.
	n. Milwaukee Valve Company.
	o. NIBCO INC.
	p. Potter Roemer.
	q. Red-White Valve Corporation.
	r. Southern Manufacturing Group.
	s. Stewart, M. A. and Sons Ltd.
	t. Tyco Fire & Building Products LP.
	u. Victaulic Company.
	v. Watts Water Technologies, Inc.


	D. Globe Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Fire Protection Products, Inc.
	b. United Brass Works, Inc.


	E. Plug Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Southern Manufacturing Group.



	2.8 SPECIALTY VALVES
	A. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves:  1T175 psig1T4T (1200 kPa)4T minimum.
	b. High-Pressure Piping Specialty Valves:  1T250 psig1T4T (1725 kPa)4T minimum.

	3. Body Material:  Cast or ductile iron.
	4. Size:  Same as connected piping.
	5. End Connections:  Flanged or grooved.

	B. Alarm Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AFAC Inc.
	b. Globe Fire Sprinkler Corporation.
	c. Reliable Automatic Sprinkler Co., Inc.
	d. Tyco Fire & Building Products LP.
	e. Venus Fire Protection Ltd.
	f. Victaulic Company.
	g. Viking Corporation.

	2. Standard:  UL 193.
	3. Design:  For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:  Pipe drain without valves and separate from main drain piping.
	6. Drip Cup Assembly:  Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AFAC Inc.
	b. Reliable Automatic Sprinkler Co., Inc.
	c. Tyco Fire & Building Products LP.

	2. Standard:  UL 1726.
	3. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T minimum.
	4. Type:  Automatic draining, ball check.
	5. Size:  1TNPS 3/41T4T (DN 20)4T.
	6. End Connections:  Threaded.


	2.9 FIRE-DEPARTMENT CONNECTIONS
	A. Yard-Type, Fire-Department Connection:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AFAC Inc.
	b. Elkhart Brass Mfg. Company, Inc.
	c. Fire-End & Croker Corporation.
	d. Fire Protection Products, Inc.
	e. GMR International Equipment Corporation.
	f. Guardian Fire Equipment, Inc.
	g. Wilson & Cousins Inc.

	2. Standard:  UL 405.
	3. Type:  Exposed, freestanding.
	4. Pressure Rating:  1T300 psig1T4T (2070 kPa)4T.
	5. Body Material:  Corrosion-resistant metal.
	6. Inlets:  Brass with threads according to NFPA 1963 and matching local fire-department sizes and threads.  Include extension pipe nipples, brass lugged swivel connections, and check devices or clappers.
	7. Caps:  Brass, lugged type, with gasket and chain.
	8. Escutcheon Plate:  Round, brass, floor type.
	9. Outlet:  Bottom, with pipe threads.
	10. Number of Inlets:  Two.
	11. Sleeve:  Brass.
	12. Sleeve Height:  1T18 inches1T4T (460 mm)4T.
	13. Escutcheon Plate Marking:  Similar to "AUTO SPKR."
	14. Finish, Including Sleeve:  Rough brass or bronze.
	15. Outlet Size:  1TNPS 41T4T (DN 100)4T.


	2.10 SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc.
	b. National Fittings, Inc.
	c. Shurjoint Piping Products.
	d. Tyco Fire & Building Products LP.
	e. Victaulic Company.

	2. Standard:  UL 213.
	3. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T minimum.
	4. Body Material:  Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type:  Mechanical-T and -cross fittings.
	6. Configurations:  Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size:  Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets:  Grooved, plain-end pipe, or threaded.

	B. Flow Detection and Test Assemblies:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AGF Manufacturing Inc.
	b. Reliable Automatic Sprinkler Co., Inc.
	c. Tyco Fire & Building Products LP.
	d. Victaulic Company.

	2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T minimum.
	4. Body Material:  Cast- or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size:  Same as connected piping.
	6. Inlet and Outlet:  Threaded.

	C. Branch Line Testers:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Elkhart Brass Mfg. Company, Inc.
	b. Fire-End & Croker Corporation.
	c. Potter Roemer.

	2. Standard:  UL 199.
	3. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T.
	4. Body Material:  Brass.
	5. Size:  Same as connected piping.
	6. Inlet:  Threaded.
	7. Drain Outlet:  Threaded and capped.
	8. Branch Outlet:  Threaded, for sprinkler.

	D. Sprinkler Inspector's Test Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AGF Manufacturing Inc.
	b. Triple R Specialty.
	c. Tyco Fire & Building Products LP.
	d. Victaulic Company.
	e. Viking Corporation.

	2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 1T175 psig1T4T (1200 kPa)4T minimum.
	4. Body Material:  Cast- or ductile-iron housing with sight glass.
	5. Size:  Same as connected piping.
	6. Inlet and Outlet:  Threaded.

	E. Adjustable Drop Nipples:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. CECA, LLC.
	b. Corcoran Piping System Co.
	c. Merit Manufacturing; a division of Anvil International, Inc.

	2. Standard:  UL 1474.
	3. Pressure Rating: 1T250 psig1T4T (1725 kPa)4T minimum.
	4. Body Material:  Steel pipe with EPDM-rubber O-ring seals.
	5. Size:  Same as connected piping.
	6. Length:  Adjustable.
	7. Inlet and Outlet:  Threaded.

	F. Flexible, Sprinkler Hose Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Fivalco Inc.
	b. FlexHead Industries, Inc.
	c. Gateway Tubing, Inc.

	2. Standard:  UL 1474.
	3. Type:  Flexible hose for connection to sprinkler, and with bracket for connection to ceiling grid.
	4. Pressure Rating:  1T175 psig1T4T (1200 kPa)4T minimum.
	5. Size:  Same as connected piping, for sprinkler.


	2.11 SPRINKLERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFAC Inc.
	2. Globe Fire Sprinkler Corporation.
	3. Reliable Automatic Sprinkler Co., Inc.
	4. Tyco Fire & Building Products LP.
	5. Venus Fire Protection Ltd.
	6. Victaulic Company.
	7. Viking Corporation.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Residential Sprinklers:  1T175 psig1T4T (1200 kPa)4T maximum.
	3. Pressure Rating for Automatic Sprinklers:  1T175 psig1T4T (1200 kPa)4T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Early-Suppression, Fast-Response Applications:  UL 1767.
	2. Nonresidential Applications: UL 199.
	3. Residential Applications:  UL 1626.
	4. Characteristics:  Nominal 1T1/2-inch1T4T (12.7-mm)4T orifice with Discharge Coefficient K of 5.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Special Coatings:
	1. Wax.
	2. Lead.
	3. Corrosion-resistant paint.

	F. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting applications.  Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting:  Chrome-plated steel, two piece, with 1T1-inch1T4T (25-mm)4T vertical adjustment.
	2. Sidewall Mounting:  Chrome-plated steel, one piece, flat.

	G. Sprinkler Guards:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc.
	b. Tyco Fire & Building Products LP.
	c. Victaulic Company.
	d. Viking Corporation.

	2. Standard:  UL 199.
	3. Type:  Wire cage with fastening device for attaching to sprinkler.


	2.12 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Fire-Lite Alarms, Inc.; a Honeywell company.
	b. Notifier; a Honeywell company.
	c. Potter Electric Signal Company.

	2. Standard:  UL 464.
	3. Type:  Vibrating, metal alarm bell.
	4. Size:  1T8-inch1T4T (200-mm)4T minimum-diameter.
	5. Finish:  Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. ADT Security Services, Inc.
	b. McDonnell & Miller; ITT Industries.
	c. Potter Electric Signal Company.
	d. System Sensor; a Honeywell company.
	e. Viking Corporation.
	f. Watts Industries (Canada) Inc.

	2. Standard:  UL 346.
	3. Water-Flow Detector:  Electrically supervised.
	4. Components:  Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that...
	5. Type:  Paddle operated.
	6. Pressure Rating:  1T250 psig1T4T (1725 kPa)4T.
	7. Design Installation:  Horizontal or vertical.

	D. Pressure Switches:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AFAC Inc.
	b. Barksdale, Inc.
	c. Detroit Switch, Inc.
	d. Potter Electric Signal Company.
	e. System Sensor; a Honeywell company.
	f. Tyco Fire & Building Products LP.
	g. United Electric Controls Co.
	h. Viking Corporation.

	2. Standard:  UL 346.
	3. Type:  Electrically supervised water-flow switch with retard feature.
	4. Components:  Single-pole, double-throw switch with normally closed contacts.
	5. Design Operation:  Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Fire-Lite Alarms, Inc.; a Honeywell company.
	b. Kennedy Valve; a division of McWane, Inc.
	c. Potter Electric Signal Company.
	d. System Sensor; a Honeywell company.

	2. Standard:  UL 346.
	3. Type:  Electrically supervised.
	4. Components:  Single-pole, double-throw switch with normally closed contacts.
	5. Design:  Signals that controlled valve is in other than fully open position.

	F. Indicator-Post Supervisory Switches:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Potter Electric Signal Company.
	b. System Sensor; a Honeywell company.

	2. Standard:  UL 346.
	3. Type:  Electrically supervised.
	4. Components:  Single-pole, double-throw switch with normally closed contacts.
	5. Design:  Signals that controlled indicator-post valve is in other than fully open position.


	2.13 PRESSURE GAGES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK; U.S. Gauge Division.
	2. Ashcroft, Inc.
	3. Brecco Corporation.
	4. WIKA Instrument Corporation.

	B. Standard:  UL 393.
	C. Dial Size:  1T3-1/2- to 4-1/2-inch1T4T (90- to 115-mm)4T diameter.
	D. Pressure Gage Range:  1T0 to 250 psig1T4T (0 to 1725 kPa)4T minimum.
	E. Water System Piping Gage:  Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage:  Include retard feature and "AIR" or "AIR/WATER" label on dial face.

	2.14 ESCUTCHEONS
	A. General:  Manufactured ceiling, floor, and wall escutcheons and floor plates.
	B. One-Piece, Cast-Brass Escutcheons:  Polished chrome-plated finish with set-screws.
	C. One-Piece, Deep-Pattern Escutcheons:  Deep-drawn, box-shaped brass with chrome-plated finish.
	D. One-Piece, Stamped-Steel Escutcheons:  Chrome-plated finish with set-screw or spring clips.
	E. Split-Casting, Cast-Brass Escutcheons:  Polished chrome-plated finish with concealed hinge and set-screw.
	F. Split-Plate, Stamped-Steel Escutcheons:  Chrome-plated finish with concealed hinge, set-screw or spring clips.
	G. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners.
	H. Split-Casting Floor Plates:  Cast brass with concealed hinge.

	2.15 SLEEVES
	A. Cast-Iron Wall Pipe Sleeves:  Cast or fabricated of cast iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel-Sheet Sleeves:  1T0.0239-inch1T4T (0.6-mm)4T minimum thickness; round tube closed with welded longitudinal joint.
	C. Molded-PE Sleeves:  Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing flange for attaching to wooden forms.
	D. Molded-PVC Sleeves:  Permanent, with nailing flange for attaching to wooden forms.
	E. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40.
	F. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, standard weight, zinc coated, plain ends.
	G. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	1. Underdeck Clamp:  Clamping ring with set-screws.


	2.16 SLEEVE SEALS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex, Inc.
	4. Pipeline Seal and Insulator, Inc.

	B. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.
	1. Sealing Elements:  EPDM-rubber or NBR interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates:  Carbon steel.
	3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.


	2.17 GROUT
	A. Standard:  ASTM C 1107, Grade B, posthardening and volume adjusting, dry, hydraulic-cement grout.
	B. Characteristics:  Nonshrink, and recommended for interior and exterior applications.
	C. Design Mix:  1T5000-psi1T4T (34-MPa)4T, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 SERVICE-ENTRANCE PIPING
	A. Connect sprinkler piping to water-service piping for service entrance to building.
	B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated at connection to water-service piping.
	C. Install shutoff valve, check valve, pressure gage, and drain at connection to water service.

	3.3 PIPING INSTALLATION
	A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard:  Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install unions adjacent to each valve in pipes 1TNPS 21T4T (DN 50)4T and smaller.
	F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 1TNPS 2-1/21T4T (DN 65)4T and larger end connections.
	G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	H. Install sprinkler piping with drains for complete system drainage.
	I. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	J. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	K. Install alarm devices in piping systems.
	L. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	M. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 1TNPS 1/41T4T (DN 8)4T and with soft metal seated globe valve, arranged for drainin...
	N. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	O. Fill sprinkler system piping with water.

	3.4 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 1TNPS 21T4T (DN 50)4T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 1TNPS 2-1/21T4T (DN 65)4T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints:  Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Twist-Locked Joints:  Insert plain end of steel pipe into plain-end-pipe fitting.  Rotate retainer lugs one-quarter turn or tighten retainer pin.
	I. Steel-Piping, Pressure-Sealed Joints:  Join lightwall steel pipe and steel pressure-seal fittings with tools recommended by fitting manufacturer.
	J. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Steel-Piping, Cut-Grooved Joints:  Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	L. Steel-Piping, Roll-Grooved Joints:  Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groov...
	M. Steel-Piping, Pressure-Sealed Joints:  Join Schedule 5 steel pipe and steel pressure-seal fittings with tools recommended by fitting manufacturer.
	N. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	O. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved j...
	P. Copper-Tubing, Pressure-Sealed Joints:  Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	Q. Extruded-Tee Connections:  Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	R. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems.
	S. Plastic-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.  Apply primer.
	2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.


	3.5 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Install check valve in each water-supply connection.  Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves:  Include bypass check valve and retarding chamber drain-line connection.


	3.6 SPRINKLER INSTALLATION
	A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling panels.
	B. Install dry-type sprinklers with water supply from heated space.  Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.

	3.7 FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install fire-department connections suspended from boardwalk structure type and location to be coordinated with local fire department .
	1. Install two protective pipe bollards on sides of each fire-department connection.  Comply with requirements for bollards in Division 05 Section "Metal Fabrications.".

	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8 ESCUTCHEON INSTALLATION
	A. Install escutcheons for penetrations of walls, ceilings, and floors.
	B. Escutcheons for New Piping:
	1. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern.
	2. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, cast brass with polished chrome-plated finish.
	3. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece, cast brass with polished chrome-plated finish.
	4. Bare Piping in Unfinished Service Spaces:  One piece, stamped steel with set-screw or spring clips.
	5. Bare Piping in Equipment Rooms:  One piece, stamped steel with set-screw or spring clips.
	6. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece floor plate.


	3.9 SLEEVE INSTALLATION
	A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in floors, partitions, roofs, and walls.
	B. Sleeves are not required for core-drilled holes.
	C. Permanent sleeves are not required for holes formed by removable PE sleeves.
	D. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.
	E. Install sleeves in new partitions, slabs, and walls as they are built.
	F. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation using joint sealants appropriate for size, depth, and location of joint.  Comply with requirements for joint sealants in Division 07 Section "Joint Sealan...
	G. For exterior wall penetrations above grade, seal annular space between sleeve and pipe using joint sealants appropriate for size, depth, and location of joint.  Comply with requirements for joint sealants in Division 07 Section "Joint Sealants."
	H. For exterior wall penetrations below grade, seal annular space between sleeve and pipe using sleeve seals.
	I. Seal space outside of sleeves in concrete slabs and walls with grout.
	J. Install sleeves that are large enough to provide 1T1/4-inch1T4T (6.4-mm)4T annular clear space between sleeve and pipe or pipe insulation unless otherwise indicated.
	K. Install sleeve materials according to the following applications:
	1. Sleeves for Piping Passing through Concrete Floor Slabs:  Galvanized-steel pipe.
	2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas or Other Wet Areas:  Galvanized-steel pipe.
	a. Extend sleeves 1T2 inches1T4T (50 mm)4T above finished floor level.
	b. For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is specified.  Secure flashing between clamping flanges.  Install section of cast-iron soil pipe...

	3. Sleeves for Piping Passing through Gypsum-Board Partitions:
	a. Galvanized-steel-pipe sleeves for pipes smaller than 1TNPS 61T4T (DN 150)4T.
	b. Galvanized-steel-sheet sleeves for pipes 1TNPS 61T4T (DN 150)4T and larger.
	c. Exception:  Sleeves are not required for water-supply tubes and waste pipes for individual plumbing fixtures if escutcheons will cover openings.

	4. Sleeves for Piping Passing through Concrete Roof Slabs:  Galvanized-steel pipe.
	5. Sleeves for Piping Passing through Exterior Concrete Walls:
	a. Galvanized-steel-pipe sleeves for pipes smaller than 1TNPS 61T4T (DN 150)4T.
	b. Cast-iron wall-pipe sleeves for pipes 1TNPS 61T4T (DN 150)4T and larger.
	c. Install sleeves that are large enough to provide 1T1-inch1T4T (25-mm)4T annular clear space between sleeve and pipe or pipe insulation when sleeve seals are used.

	6. Sleeves for Piping Passing through Interior Concrete Walls:
	a. Galvanized-steel-pipe sleeves for pipes smaller than 1TNPS 61T4T (DN 150)4T.
	b. Galvanized-steel-sheet sleeves for pipes 1TNPS 61T4T (DN 150)4T and larger.


	L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for firestop materials and installations in Divis...

	3.10 SLEEVE SEAL INSTALLATION
	A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into building.
	B. Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble sleeve seal components and install in annular space between pipe and sleeve.  Tighten bolts against pressure plates that c...

	3.11 IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.12 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run excess-pressure pumps.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.13 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.14 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.15 PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves:  Galvanized, standard-weight steel pipe with grooved ends; grooved-end fittings; grooved-end-pipe couplings; and grooved joints.
	B. Sprinkler specialty fittings may be used, downstream of control vales, instead of specified fittings.
	C. Copper-tube, extruded-tee connections may be used for tee branches in copper tubing instead of specified copper fittings.  Branch-connection joints must be brazed.
	D. CPVC pipe; Schedule 40 CPVC fittings; and solvent-cemented joints may be used for light-hazard and residential occupancies.
	E. Standard-pressure, wet-pipe sprinkler system, 1TNPS 21T4T (DN 50)4T and smaller, shall be one of the following:
	1. Standard-weight or Schedule 30, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	3. Standard-weight or Schedule 30, black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and twist-locked joints.
	4. Standard-weight or Schedule 30, galvanized-steel pipe with plain ends; galvanized, plain-end-pipe fittings; and twist-locked joints.
	5. Standard-weight or Schedule 30, black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	6. Standard-weight or Schedule 30, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	7. Standard-weight or Schedule 30, black-steel pipe with plain ends; steel welding fittings; and welded joints.
	8. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	9. Schedule 10, black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and twist-locked joints.
	10. Schedule 10, black-steel pipe with plain ends; welding fittings; and welded joints.
	11. 1TType L1T4T (Type B)4T, hard copper tube with plain ends; cast-or wrought-copper solder-joint fittings; and brazed joints.
	12. 1TType L1T4T (Type B)4T, hard copper tube with plain ends; copper pressure-seal fittings; and pressure-sealed joints.
	13. 1TNPS 21T4T (DN 50)4T, 1TType L1T4T (Type B)4T, hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.

	F. Standard-pressure, wet-pipe sprinkler system, 1TNPS 2-1/2 to NPS 41T4T (DN 65 to DN 100)4T, shall be one of the following:
	1. Standard-weight or Schedule 30, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	3. Standard-weight or Schedule 30, black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	4. Standard-weight or Schedule 30, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	5. Standard-weight or Schedule 30, black-steel pipe with plain ends; steel welding fittings; and welded joints.
	6. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	7. Schedule 10, black-steel pipe with plain ends; welding fittings; and welded joints.
	8. 1TType L1T4T (Type B)4T, hard copper tube with plain ends; cast-or wrought-copper solder-joint fittings; and brazed joints.
	9. 1TType L1T4T (Type B)4T, hard copper tube with plain ends; copper pressure-seal fittings; and pressure-sealed joints.
	10. 1TType L1T4T (Type B)4T, hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.

	G. Standard-pressure, wet-pipe sprinkler system, 1TNPS 51T4T (DN 125)4T and larger, shall be one of the following:
	1. Standard-weight or Schedule 30, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
	2. Standard-weight or Schedule 30, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.
	3. Standard-weight or Schedule 30, black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	4. Standard-weight or Schedule 30, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	5. Standard-weight or Schedule 30, black-steel pipe with plain ends; steel welding fittings; and welded joints.
	6. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
	7. Schedule 10, black-steel pipe with plain ends; welding fittings; and welded joints.
	8. 1TType L1T4T (Type B)4T, hard copper tube with plain ends; cast-or wrought-copper solder-joint fittings; and brazed joints.
	9. 1TType L1T4T (Type B)4T, hard copper tube with roll-grooved ends; copper, grooved-end fittings; grooved-end-tube couplings; and grooved joints.


	3.16 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings:  Upright sprinklers.
	2. Rooms with Suspended Ceilings: Recessed sprinklers.
	3. Wall Mounting:  Sidewall sprinklers.
	4. Spaces Subject to Freezing:  Upright, pendent, dry sprinklers; and sidewall, dry sprinklers as indicated.
	5. Special Applications:  Extended-coverage, flow-control, and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers:  Rough brass, with factory-painted white cover plate.
	2. Flush Sprinklers:  Bright chrome, with painted white escutcheon.
	3. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon.
	4. Residential Sprinklers:  Dull chrome.
	5. Upright Pendent and Sidewall Sprinklers:  Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	220500 common work results for plumbing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings

	1.2 SUMMARY
	A. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Transition fittings.
	3. Dielectric fittings.
	4. Mechanical sleeve seals.
	5. Sleeves.
	6. Escutcheons.
	7. Grout.
	8. Equipment installation requirements common to equipment sections.
	9. Painting and finishing.
	10. Concrete bases.
	11. Supports and anchorages.


	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	1. ABS:  Acrylonitrile-butadiene-styrene plastic.
	2. CPVC:  Chlorinated polyvinyl chloride plastic.
	3. PE:  Polyethylene plastic.
	4. PVC:  Polyvinyl chloride plastic.

	G. The following are industry abbreviations for rubber materials:
	1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	2. NBR:  Acrylonitrile-butadiene rubber.


	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Transition fittings.
	2. Dielectric fittings.
	3. Mechanical sleeve seals.
	4. Escutcheons.

	B. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are ...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.7 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for plumbing installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for plumbing items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and Frames."


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.


	2.2 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.3 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos-free, 1T1/8-inch1T5T (3.2-mm)5T maximum thickness unless thickness or specific material is indicated.
	a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

	2. AWWA C110, rubber, flat face, 1T1/8 inch1T5T (3.2 mm)5T thick, unless otherwise indicated; and full-face or ring type, unless otherwise indicated.

	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.
	E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	H. Solvent Cements for Joining Plastic Piping:
	1. ABS Piping:  ASTM D 2235.
	2. CPVC Piping:  ASTM F 493.
	3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.
	4. PVC to ABS Piping Transition:  ASTM D 3138.

	I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer.

	2.4 TRANSITION FITTINGS
	A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	1. Available Manufacturers:
	a. Cascade Waterworks Mfg. Co.
	b. Dresser Industries, Inc.; DMD Div.
	c. Ford Meter Box Company, Incorporated (The); Pipe Products Div.
	d. JCM Industries.
	e. Smith-Blair, Inc.
	f. Viking Johnson.

	2. Underground Piping 1TNPS 1-1/21T5T (DN 40)5T and Smaller:  Manufactured fitting or coupling.
	3. Underground Piping 1TNPS 21T5T (DN 50)5T and Larger:  AWWA C219, metal sleeve-type coupling.
	4. Aboveground Pressure Piping:  Pipe fitting.

	B. Plastic-to-Metal Transition Fittings:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	1. Available Manufacturers:
	a. Eslon Thermoplastics.


	C. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	1. Available Manufacturers:
	a. Thompson Plastics, Inc.


	D. Plastic-to-Metal Transition Unions:  MSS SP-107, PVC four-part union.  Include brass end, solvent-cement-joint end, rubber O-ring, and union nut.
	1. Available Manufacturers:
	a. NIBCO INC.
	b. NIBCO, Inc.; Chemtrol Div.


	E. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:  ASTM C 1173 with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal band on each end.
	1. Available Manufacturers:
	a. Cascade Waterworks Mfg. Co.
	b. Fernco, Inc.
	c. Mission Rubber Company.
	d. Plastic Oddities, Inc.



	2.5 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:  Factory-fabricated, union assembly, for 1T250-psig1T5T (1725-kPa)5T minimum working pressure at 1T180 deg F1T5T (82 deg C)5T.
	1. Available Manufacturers:
	a. Capitol Manufacturing Co.
	b. Central Plastics Company.
	c. Eclipse, Inc.
	d. Epco Sales, Inc.
	e. Hart Industries, International, Inc.
	f. Watts Industries, Inc.; Water Products Div.
	g. Zurn Industries, Inc.; Wilkins Div.


	D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 1T150- or 300-psig1T5T (1035- or 2070-kPa)5T minimum working pressure as required to suit system pressures.
	1. Available Manufacturers:
	a. Capitol Manufacturing Co.
	b. Central Plastics Company.
	c. Epco Sales, Inc.
	d. Watts Industries, Inc.; Water Products Div.


	E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	1. Available Manufacturers:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Central Plastics Company.
	d. Pipeline Seal and Insulator, Inc.

	2. Separate companion flanges and steel bolts and nuts shall have 1T150- or 300-psig1T5T (1035- or 2070-kPa)5T minimum working pressure where required to suit system pressures.

	F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 1T300-psig1T5T (2070-kPa)5T minimum working pressure at 1T225 deg F1T5T (107 deg C)5T.
	1. Available Manufacturers:
	a. Calpico, Inc.
	b. Lochinvar Corp.


	G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 1T300-psig1T5T (2070-kPa)5T minimum working pressure at 1T225 deg F1T5T (107 deg C)5T.
	1. Available Manufacturers:
	a. Perfection Corp.
	b. Precision Plumbing Products, Inc.
	c. Sioux Chief Manufacturing Co., Inc.
	d. Victaulic Co. of America.



	2.6 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.
	1. Available Manufacturers:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements:  EPDM, NBR interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	3. Pressure Plates:  Stainless steel.  Include two for each sealing element.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.7 SLEEVES
	A. Galvanized-Steel Sheet:  1T0.0239-inch1T5T (0.6-mm)5T minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	1. Underdeck Clamp:  Clamping ring with set screws.

	E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.
	F. PVC Pipe:  ASTM D 1785, Schedule 40.
	G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for attaching to wooden forms.

	2.8 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated finish.
	C. One-Piece, Cast-Brass Type:  With set screw.
	1. Finish:  Polished chrome-plated.

	D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.
	1. Finish:  Polished chrome-plated.

	E. One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish.
	F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw, and chrome-plated finish.
	G. One-Piece, Floor-Plate Type:  Cast-iron floor plate.
	H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

	2.9 GROUT
	A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
	1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.
	2. Design Mix:  1T5000-psi1T5T (34.5-MPa)5T, 28-day compressive strength.
	3. Packaging:  Premixed and factory packaged.



	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	1. New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
	b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated finish.
	c. Insulated Piping:  One-piece, stamped-steel type with spring clips.
	d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-brass type with polished chrome-plated finish.
	e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-steel type.
	f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting, cast-brass type with polished chrome-plated finish.
	g. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-plate, stamped-steel type with concealed hinge, One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge and set screw.
	h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with polished chrome-plated finish.
	i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with concealed, concealed or exposed-rivet hinge and set screw, set screw or spring clips.
	j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type.
	k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw or spring clips.
	l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type.


	M. Sleeves are not required for core-drilled holes.
	N. Permanent sleeves are not required for holes formed by removable PE sleeves.
	O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 1T2 inches1T5T (50 mm)5T above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is s...

	2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
	3. Install sleeves that are large enough to provide 1T1/4-inch1T5T (6.4-mm)5T annular clear space between sleeve and pipe or pipe insulation.  Use the following sleeve materials:
	a. Steel Pipe Sleeves:  For pipes smaller than 1TNPS 61T5T (DN 150)5T.
	b. Steel Sheet Sleeves:  For pipes 1TNPS 61T5T (DN 150)5T and larger, penetrating gypsum-board partitions.
	c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 1T2 inches1T5T (50 mm)5T above finished floor level.  Refer to ...
	1) Seal space outside of sleeve fittings with grout.


	4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and insta...

	Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T5T (25-mm)5T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	1. Install steel pipe for sleeves smaller than 1T6 inches1T5T (150 mm)5T in diameter.
	2. Install cast-iron "wall pipes" for sleeves 1T6 inches1T5T (150 mm)5T and larger in diameter.
	3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pipe and sleeve.  Tight...

	R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T5T (25-mm)5T annular clear space between pipe and sleeve fo...
	1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pipe and sleeve.  Tight...

	S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Section "Penetration Firestopping" for materials.
	T. Verify final equipment locations for roughing-in.
	U. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes.
	3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.
	4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	5. PVC Nonpressure Piping:  Join according to ASTM D 2855.
	6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 Appendix.

	J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139.
	K. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212.
	L. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	1. Plain-End Pipe and Fittings:  Use butt fusion.
	2. Plain-End Pipe and Socket Fittings:  Use socket fusion.

	M. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to pipe manufacturer's written instructions.

	3.3 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping 1TNPS 21T5T (DN 50)5T and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping 1TNPS 2-1/21T5T (DN 65)5T and larger, adjacent to flanged valves and at final connection to each piece of equipment.
	3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of dissimilar metals.
	4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.


	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.5 PAINTING
	A. Painting of plumbing systems, equipment, and components is specified in Sections "Interior Painting" and "Exterior Painting."
	B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.6 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.
	1. Construct concrete bases of dimensions indicated, but not less than 1T4 inches1T5T (100 mm)5T larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 1T18-inch1T5T (450-mm)5T centers around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.
	C. Field Welding:  Comply with AWS D1.1.

	3.8 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor plumbing materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.9 GROUTING
	A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.



	220523 general-duty valves for plumbing piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.
	2. Bronze lift check valves.
	3. Bronze swing check valves.
	4. Bronze gate valves.
	5. Bronze globe valves.
	6. Lubricated plug valves.


	1.3 DEFINITIONS
	A. CWP:  Cold working pressure.
	B. NRS:  Nonrising stem.
	C. OS&Y:  Outside screw and yoke.
	D. RS:  Rising stem.
	E. SWP:  Steam working pressure.

	1.4 SUBMITTALS
	A. Product Data:  For each type of valve indicated.

	1.5 QUALITY ASSURANCE
	A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	2. ASME B31.1 for power piping valves.
	3. ASME B31.9 for building services piping valves.

	C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set angle, gate, and globe valves closed to prevent rattling.
	4. Set ball and plug valves open to minimize exposure of functional surfaces.
	5. Block check valves in either closed or open position.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor storage is necessary, store valves off the ground in watertight enclosures.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Refer to valve schedule articles for applications of valves.
	B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	D. Valve Actuator Types:
	1. Handwheel:  For valves other than quarter-turn types.
	2. Handlever:  For quarter-turn valves 1TNPS 61T and smaller.
	3. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 5 plug valves, for each size square plug-valve head.

	E. Valves in Insulated Piping:  With 1T2-inch1T stem extensions and the following features:
	1. Gate Valves:  With rising stem.
	2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
	3. Butterfly Valves:  With extended neck.

	F. Valve-End Connections:
	1. Flanged:  With flanges according to ASME B16.1 for iron valves.
	2. Grooved:  With grooves according to AWWA C606.
	3. Solder Joint:  With sockets according to ASME B16.18.
	4. Threaded:  With threads according to ASME B1.20.1.

	G. Valve Bypass and Drain Connections:  MSS SP-45.

	2.2 BRONZE BALL VALVES
	A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Milwaukee Valve Company.
	f. NIBCO INC.
	g. Red-White Valve Corporation.
	h. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	i. Or approved equal.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  1T150 psig1T.
	c. CWP Rating:  1T600 psig1T.
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or soldered.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full.



	2.3 BRONZE SWING CHECK VALVES
	A. Class 125, Bronze Swing Check Valves with Bronze Disc:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Hammond Valve.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Red-White Valve Corporation.
	i. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	j. Or approved equal.

	2. Description:
	a. Standard:  MSS SP-80, Type 3.
	b. CWP Rating:  1T200 psig1T.
	c. Body Design:  Horizontal flow.
	d. Body Material:  ASTM B 62, bronze.
	e. Ends:  Threaded.
	f. Disc:  Bronze.



	2.4 BRONZE GATE VALVES
	A. Class 125, RS Bronze Gate Valves:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Hammond Valve.
	f. Kitz Corporation.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	j. Or approved equal.

	2. Description:
	a. Standard:  MSS SP-80, Type 2.
	b. CWP Rating:  1T200 psig1T.
	c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet.
	d. Ends:  Threaded or solder joint.
	e. Stem:  Bronze.
	f. Disc:  Solid wedge; bronze.
	g. Packing:  Asbestos free.
	h. Handwheel:  Malleable bronze.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defect...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install check valves for proper direction of flow and as follows:
	1. Swing Check Valves:  In horizontal position with hinge pin level.
	2. Lift Check Valves:  With stem upright and plumb.


	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball or gate valves.
	2. Pump-Discharge Check Valves:
	a. 1TNPS 21T and Smaller:  Bronze swing check valves with bronze disc.


	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Copper Tubing, 1TNPS 21T and Smaller:  Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Copper Tubing, 1TNPS 2-1/2 to NPS 41T:  Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Copper Tubing, 1TNPS 51T and Larger:  Flanged ends.
	4. For Steel Piping, 1TNPS 21T and Smaller:  Threaded ends.
	5. For Steel Piping, 1TNPS 2-1/2 to NPS 41T:  Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	6. For Steel Piping, 1TNPS 51T and Larger:  Flanged ends.
	7. For Grooved-End Copper Tubing and Steel Piping:  Valve ends may be grooved.


	3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe 1TNPS 21T and Smaller:
	1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends.
	2. Ball Valves:  Two piece, full port, bronze with bronze trim.
	3. Bronze Swing Check Valves:  Class 125, bronze disc.
	4. Bronze Gate Valves:  Class 125, RS.
	5. Bronze Globe Valves:  Class 125, bronze disc.

	B. Pipe 1TNPS 2-1/21T and Larger:
	1. Iron Valves, 1TNPS 2-1/2 to NPS 41T:  May be provided with threaded ends instead of flanged ends.




	220529 hangers and supports for plumbing piping and equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Thermal-hanger shield inserts.
	4. Fastener systems.
	5. Pipe stands.
	6. Pipe positioning systems.
	7. Equipment supports.


	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Pipe stands.
	3. Equipment supports.

	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria.
	1. Detail fabrication and assembly of trapeze hangers.

	D. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
	3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Copper Pipe Hangers:
	1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Carpenter & Paterson, Inc.
	2. Clement Support Services.
	3. ERICO International Corporation.
	4. National Pipe Hanger Corporation.
	5. PHS Industries, Inc.
	6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
	7. Piping Technology & Products, Inc.
	8. Rilco Manufacturing Co., Inc.
	9. Or approved equal.

	B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 1T100-psig1T minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 1T100-psig1T minimum compressive strength.
	D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length:  Extend 1T2 inches1T beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.5 PIPE STANDS
	A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low-Type, Single-Pipe Stand:  One-piece plastic base unit with plastic roller, for roof installation without membrane penetration.
	D. High-Type, Single-Pipe Stand:
	1. Description:  Assembly of base, vertical and horizontal members, and pipe support, for roof installation without membrane penetration.
	2. Base:  Plastic.
	3. Vertical Members:  Two or more cadmium-plated-steel, continuous-thread rods.
	4. Horizontal Member:  Cadmium-plated-steel or stainless-steel rod with plastic or stainless-steel, roller-type pipe support.


	2.6 PIPE POSITIONING SYSTEMS
	A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.7 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  1T5000-psi1T, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	C. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	D. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 1T4 inches1T thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Inst...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	E. Pipe Stand Installation:
	1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on smooth roof surface.  Do not penetrate roof membrane.

	F. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture.  See Division 22 plumbing fixture Sections for requirements for pipe positioning systems for plumbing fixtures.
	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe 1TNPS 41T and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe 1TNPS 41T and larger if pipe is installed on rollers.



	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.

	3.5 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use all Stainless steel hangers & hardware for all piping installed below slab in lower level
	F. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated, stationary pipes 1TNPS 1/2 to NPS 301T.
	2. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes 1TNPS 1/2 to NPS 241T if little or no insulation is required.




	220553 identification for plumbing piping and equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Stencils.
	5. Valve tags.
	6. Warning tags.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1T1/8 inch1T thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  White.
	3. Background Color:  Black.
	4. Maximum Temperature:  Able to withstand temperatures up to 1T160 deg F1T.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 1T2-1/2 by 3/4 inch1T.
	6. Minimum Letter Size:  1T1/4 inch1T for name of units if viewing distance is less than 1T24 inches1T, 1T1/2 inch1T for viewing distances up to 1T72 inches1T, and proportionately larger lettering for greater viewing distances.  Include secondary lett...
	7. Fasteners:  Stainless-steel self-tapping screws.
	8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule:  For each item of equipment to be labeled, on 1T8-1/2-by-11-inch1T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the S...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1T1/8 inch1T thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  White.
	C. Background Color:  Black.
	D. Maximum Temperature:  Able to withstand temperatures up to 1T160 deg F1T.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 1T2-1/2 by 3/4 inch1T.
	F. Minimum Letter Size:  1T1/4 inch1T for name of units if viewing distance is less than 1T24 inches1T, 1T1/2 inch1T for viewing distances up to 1T72 inches1T, and proportionately larger lettering for greater viewing distances.  Include secondary lett...
	G. Fasteners:  Stainless-steel self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1T1-1/2 inches1T high.


	2.4 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 1T1/4-inch1T letters for piping system abbreviation and 1T1/2-inch1T numbers.
	1. Tag Material:  Brass, 1T0.032-inch1T minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass S-hook.

	B. Valve Schedules:  For each piping system, on 1T8-1/2-by-11-inch1T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulat...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size:  Approximately 1T4 by 7 inches1T.
	2. Fasteners:  Brass grommet and wire.
	3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color:  Yellow background with black lettering.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 PIPE LABEL INSTALLATION
	A. Piping Color-Coding:  Painting of piping is specified in Section "Interior Painting."
	B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 1T50 feet1T along each run.  Reduce intervals to 1T10 feet1T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.

	C. Pipe Label Color Schedule:
	1. Domestic Water Piping:
	a. Background Color:  White.
	b. Letter Color:  Blue.

	2. Sanitary Waste and Storm Drainage Piping:
	a. Background Color:  White.
	b. Letter Color:  Black.



	3.4 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and similar roughing-in connections of end...
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:
	1. Valve-Tag Size and Shape:
	a. Cold Water:  1T1-1/2 inches1T, round.
	b. Hot Water:  1T1-1/2 inches1T, round.
	c. High-Pressure Compressed Air:  1T1-1/2 inches1T, round.
	d. Gas: 1-1/2 inches, round.
	e. Vacuum: 1-1/2 inches, round.

	2. Valve-Tag Color:
	a. Cold Water:  Natural.
	b. Hot Water:  Natural.
	c. High-Pressure Compressed Air:  Natural.
	d. Gas: Natural.
	e. Vacuum: Natural.

	3. Letter Color:
	a. Cold Water:  White.
	b. Hot Water:  Black.
	c. High-Pressure Compressed Air:  Black.
	d. Gas: Black.
	e. Vacuum: Black.



	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	220700 plumbing piping insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings

	1.2 SUMMARY
	A. Section includes insulating the following plumbing piping services:
	1. Domestic cold-water piping.
	2. Domestic hot-water piping.
	3. Domestic recirculating hot-water piping.
	4. Roof drains and rainwater leaders.
	5. Supplies and drains for handicap-accessible lavatories and sinks.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied, if any).
	B. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with req...

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84 by a testing agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket mater...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes a...

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	B. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Owens Corning Fiberglass Corporation.
	b. Certainteed Corp.
	c. Johns Manville
	d. Armstrong
	e. Or approved equal.

	2. Preformed Pipe Insulation with Factory-Applied ASJ-SSL:  Comply with ASTM C 552, Type II, Class 2, 1” thick.


	2.2 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of 1Tminus 100 to plus 200 deg F1T.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 81-84.

	2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Use adhesive that complies with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers," i...

	C. PVC Jacket Adhesive:  Compatible with PVC jacket.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation; 739, Dow Silicone.
	b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
	c. P.I.C. Plastics, Inc.; Welding Adhesive.
	d. Or approved equal.

	2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Use adhesive that complies with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers," i...


	2.3 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C 1136, Type I.


	2.4 PROTECTIVE SHIELDING GUARDS
	A. Protective Shielding Pipe Covers,:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Engineered Brass Company.
	b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products.
	c. McGuire Manufacturing.
	d. Truebro; a brand of IPS Corporation.
	e. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.
	f. Or approved equal.

	2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-water supplies and trap and drain piping.  Comply with Americans with Disabilities Act (ADA) requirements.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.

	3.4 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, ...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the next and hold in place with tie ...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or o...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, o...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services.  Reinforce the mastic with fabric-reinforcing mes...
	8. For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC covers to ...
	9. Stencil or label the outside insulation jacket of each union with the word "union."  Match size and color of pipe labels.

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these connections by tapering it to and around ...

	3.5 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. For insulation with factory-applied jackets on below-ambient services, do not staple longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashin...

	B. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.  Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered sections of cellular-glass insulation.  Secure insulation materials with wire or bands.

	C. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of cellular-glass insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.


	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.7 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.8 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	1. 1TNPS 1/21T and Larger:  Insulation shall be the following:
	a. Cellular Glass:  1 inch thick.


	B. Domestic Hot and Recirculated Hot Water:
	1. 1TNPS 1/21T and Larger:  Insulation shall be the following:
	a. Cellular Glass:  1 inch thick.


	C. Stormwater:
	1. All Pipe Sizes:  Insulation shall be the following:
	a. Cellular Glass:  1 inch thick.


	D. Roof Drain and Overflow Drain Bodies:
	1. All Pipe Sizes:  Insulation shall be the following:
	a. Cellular Glass:  1 inch thick.



	3.9 OUT DOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	1. 1TNPS 1/21T and Larger:  Insulation shall be the following:
	a. Cellular Glass:  2 inch thick.
	b. Aluminum jacketed


	B. Sanitary traps:
	1. 1TNPS 1/21T and Larger:  Insulation shall be the following:
	a. Cellular Glass:  2 inch thick.
	b. Aluminum jacketed





	221116 domestic water piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings

	1.2 SUMMARY
	A. Section Includes:
	1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and specialties inside the building.
	2. Encasement for piping.
	3. Specialty valves.
	4. Flexible connectors.


	1.3 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Domestic water piping and support and installation shall withstand effects of earthquake motions determined according to ASCE/SEI 7.

	1.4 SUBMITTALS
	A. Product Data:  For the following products:
	1. Specialty valves.
	2. Transition fittings.
	3. Dielectric fittings.
	4. Flexible connectors.
	5. Water meters.
	6. Backflow preventers and vacuum breakers.
	7. Water penetration systems.

	B. Water Samples:  Specified in "Cleaning" Article.
	C. Coordination Drawings:  For piping in equipment rooms and other congested areas, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	D.
	1. Domestic water piping.
	2. HVAC hydronic piping.

	E. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14 for plastic, potable domestic water piping and components.
	C. Comply with NSF 61 for potable domestic water piping and components.

	1.6 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Owner no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Owner's written permission.


	1.7 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  1TASTM B 88, Type L1T water tube, drawn temper.
	1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings.
	2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
	3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
	4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.
	5. Copper Pressure-Seal-Joint Fittings:
	a. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Elkhart Products Corporation; Industrial Division.
	2) NIBCO INC.
	3) Viega; Plumbing and Heating Systems.
	4) Or approved equal.

	b. 1TNPS 21T and Smaller:  Wrought-copper fitting with EPDM-rubber O-ring seal in each end.
	c. 1TNPS 2-1/2 to NPS 41T:  Cast-bronze or wrought-copper fitting with EPDM-rubber O-ring seal in each end.

	6. Copper-Tube Extruded-Tee Connections:
	a. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) T-DRILL Industries Inc.
	2) Pro-Press.
	3) Nibco, Inc.
	4) Or approved equal.

	b. Description:  Tee formed in copper tube according to ASTM F 2014.

	7. Grooved-Joint Copper-Tube Appurtenances:
	a. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Anvil International.
	2) Shurjoint Piping Products.
	3) Victaulic Company.
	4) Or approved equal.



	B. Soft Copper Tube:  1TASTM B 88, Type K1T and 1TASTM B 88, Type L1T water tube, annealed temper.
	1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
	2. Copper Pressure-Seal-Joint Fittings:
	a. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Elkhart Products Corporation; Industrial Division.
	2) NIBCO INC.
	3) Viega; Plumbing and Heating Systems.
	4) Or approved equal.




	2.3 SPECIALTY VALVES
	A. Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for general-duty metal valves.
	B. Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for balancing valves, drain valves, backflow preventers, and vacuum breakers.

	2.4 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Flex-Hose Co., Inc.
	2. Flexicraft Industries.
	3. Flex Pression, Ltd.
	4. Flex-Weld, Inc.
	5. Hyspan Precision Products, Inc.
	6. Mercer Rubber Co.
	7. Metraflex, Inc.
	8. Or approved equal.

	B. Bronze-Hose Flexible Connectors:  Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to inner tubing.
	1. Working-Pressure Rating:  Minimum 1T200 psig1T.
	2. End Connections 1TNPS 21T and Smaller:  Threaded copper pipe or plain-end copper tube.
	3. End Connections 1TNPS 2-1/21T and Larger:  Flanged copper alloy.

	C. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-steel wire-braid covering and ends welded to inner tubing.
	1. Working-Pressure Rating:  Minimum 1T200 psig1T.
	2. End Connections 1TNPS 21T and Smaller:  Threaded steel-pipe nipple.
	3. End Connections 1TNPS 2-1/21T and Larger:  Flanged steel nipple.



	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Instal...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install underground copper tube in PE encasement according to ASTM A 674 or AWWA C105.
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install water-pressure-reducing valves downstream from shutoff valves.  Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for pressure-reducing valves.
	F. Install domestic water piping level and plumb.
	G. Rough-in domestic water piping for water-meter installation according to utility company's requirements.
	H. Install seismic restraints on piping.  Comply with requirements in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint devices.
	I. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	J. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	K. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	L. Install piping adjacent to equipment and specialties to allow service and maintenance.
	M. Install piping to permit valve servicing.
	N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system pressure rating used in applications below unless otherwise indicated.
	O. Install piping free of sags and bends.
	P. Install fittings for changes in direction and branch connections.
	Q. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	R.
	S. Install thermometers on inlet and outlet piping from each water heater.
	T. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	U. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	V. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping."

	3.3 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	F. Pressure-Sealed Joints:  Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	G. Copper-Tubing, Push-on Joints:  Clean end of tube.  Measure insertion depth with manufacturer's depth gage.  Join copper tube and push-on-joint fittings by inserting tube to measured depth.
	H. Extruded-Tee Connections:  Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	I. Copper-Tubing Grooved Joints:  Roll groove end of tube.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for roll-grooved joints.
	J. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service.  Join flanges with gasket and bolts according to ASME B31.9.
	K. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems.

	3.4 VALVE INSTALLATION
	A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for valve installations.
	B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops.  Use ball or gate valves for ...
	C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and where required to drain water piping.  Drain valves are specified in Division 22 Section "Domestic Water Piping Specialties."
	1. Hose-End Drain Valves:  At low points in water mains, risers, and branches.
	2. Stop-and-Waste Drain Valves:  Instead of hose-end drain valves where indicated.


	3.5 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for 1TNPS 21T and Smaller:  Use dielectric couplings.
	C. Dielectric Fittings for 1TNPS 2-1/2 to NPS 41T:  Use dielectric flanges.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint devices.
	B. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment" for pipe hanger and support products and installation.
	1. Vertical Piping:  MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. MSS Type 1, adjustable, steel clevis hangers.


	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 1T3/8 inch1T.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. 1TNPS 3/41T and Smaller:  1T60 inches1T with 1T3/8-inch1T rod.
	2. 1TNPS 1 and NPS 1-1/41T:  1T72 inches1T with 1T3/8-inch1T rod.
	3. 1TNPS 1-1/2 and NPS 21T:  1T96 inches1T with 1T3/8-inch1T rod.
	4. 1TNPS 2-1/21T:  1T108 inches1T with 1T1/2-inch1T rod.
	5. 1TNPS 3 to NPS 51T:  1T10 feet1T with 1T1/2-inch1T rod.
	6. 1TNPS 61T:  1T10 feet1T with 1T5/8-inch1T rod.


	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment and machines to allow service and maintenance.
	C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than required by plumbing code.  Comply with requirements in Division 22 plumbing fixture Sections for connection sizes.
	3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for 1TNPS 2-1/21T and larger.


	3.8 IDENTIFICATION
	A. Identify system components.  Comply with requirements in Division 22 Section "Identification for Plumbing Piping and Equipment" for identification materials and installation.
	B. Label pressure piping with system operating pressure.

	3.9 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Piping Inspections:
	1. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	2. During installation, notify authorities having jurisdiction at least one day before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction:
	a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections and arrange for reinspection.
	4. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

	C. Piping Tests:
	1. Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.
	2. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	3. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	4. Cap and subject piping to static water pressure of 1T50 psig1T above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours.  Leaks and loss in test pressure constitu...
	5. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results are obtained.
	6. Prepare reports for tests and for corrective action required.

	D. Domestic water piping will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.10 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Open throttling valves to proper setting.
	4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide flow of hot water in each branch.
	b. Adjust calibrated balancing valves to flows indicated.

	5. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	6. Remove and clean strainer screens.  Close drain valves and replace drain plugs.
	7. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	8. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.11 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 1T50 ppm1T of chlorine.  Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 1T200 ppm1T of chlorine.  Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if biological examination shows contamination.


	B. Prepare and submit reports of purging and disinfecting activities.
	C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.

	3.12 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground copper tubing.

	3.13 VALVE SCHEDULE
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Shutoff Duty:  Use ball or gate valves for piping 1TNPS 21T and smaller.  Use butterfly, ball, or gate valves with flanged ends for piping 1TNPS 2-1/21T and larger.
	2. Throttling Duty:  Use ball or globe valves for piping 1TNPS 21T and smaller.  Use butterfly or ball valves with flanged ends for piping 1TNPS 2-1/21T and larger.
	3. Hot-Water Circulation Piping, Balancing Duty:  Memory-stop balancing valves.
	4. Drain Duty:  Hose-end drain valves.

	B. Use check valves to maintain correct direction of domestic water flow to and from equipment.



	221119 domestic water piping specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following domestic water piping specialties:
	1. Vacuum breakers.
	2. Water pressure-reducing valves.
	3. Balancing valves.
	4. Temperature-actuated water mixing valves.
	5. Strainers.
	6. Hose bibbs.
	7. Wall hydrants.
	8. Drain valves.
	9. Water hammer arresters.
	10. Trap-seal primer valves.


	1.3 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  1T125 psig1T, unless otherwise indicated.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. NSF Compliance:
	1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic water piping components.
	2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9."



	PART 2 -  PRODUCTS
	A. Hose-Connection Vacuum Breakers:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cash Acme.
	b. Conbraco Industries, Inc.
	c. MIFAB, Inc.
	d. Watts Industries, Inc.; Water Products Div.
	e. Woodford Manufacturing Company.
	f. Or approved equal.

	3. Standard:  ASSE 1011.
	4. Body:  Bronze, nonremovable, with manual drain.
	5. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7.
	6. Finish:  Rough bronze.

	B. Pressure Vacuum Breakers:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Ames Co.
	b. Conbraco Industries, Inc.
	c. FEBCO; SPX Valves & Controls.
	d. Watts Industries, Inc.; Water Products Div.
	e. Or approved equal.

	2. Standard:  ASSE 1020.
	3. Operation:  Continuous-pressure applications.
	4. Pressure Loss:  1T5 psig1T maximum, through middle 1/3 of flow range.

	C. Hose-Connection Backflow Preventers:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Conbraco Industries, Inc.
	b. Watts Industries, Inc.; Water Products Div.
	c. Woodford Manufacturing Company.
	d. Or approved equal.

	2. Standard:  ASSE 1052.
	3. Operation:  Up to 1T10-foot head of water1T back pressure.
	4. Inlet Size:  1TNPS 1/2 or NPS 3/41T.
	5. Outlet Size:  Garden-hose thread complying with ASME B1.20.7.
	6. Capacity:  At least 1T3-gpm1T flow.

	2.2 TEMPERATURE-ACTUATED WATER MIXING VALVES
	A. Primary, Thermostatic, Water Mixing Valves Insert drawing designation if any:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Holby
	b. Lawler Manufacturing Company, Inc.
	c. Leonard Valve Company.
	d. Powers; a Watts Industries Co.
	e. Symmons Industries, Inc.
	f. Or approved equal.

	2. Standard:  ASSE 1017.
	3. Pressure Rating:  1T125 psig1T.
	4. Type:  Exposed-mounting, thermostatically controlled water mixing valve.
	5. Material:  Bronze body with corrosion-resistant interior components.
	6. Connections:  Union inlets and outlet.
	7. Accessories:  Manual temperature control, check stops on hot- and cold-water supplies, and adjustable, temperature-control handle.
	8. Valve Pressure Rating:  1T125 psig1T minimum, unless otherwise indicated.
	9. Pressure Drop at Design Flow Rate:  10 psig
	10. Valve Finish:  Rough bronze.
	11. Piping Finish:  Copper.


	2.3 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:
	1. Pressure Rating:  1T125 psig1T minimum, unless otherwise indicated.
	2. Body:  Bronze.
	3. End Connections:  Threaded 1Tfor NPS 21T and smaller; flanged for 1TNPS 2-1/21T and larger.
	4. Screen:  Stainless steel with round perforations, unless otherwise indicated.
	5. Drain:  Factory-installed, hose-end drain valve.


	2.4 HOSE BIBBS
	A. Hose Bibbs:
	1. Standard:  ASME A112.18.1 for sediment faucets.
	2. Body Material:  Bronze.
	3. Seat:  Bronze, replaceable.
	4. Supply Connections:  1TNPS 1/2 or NPS 3/41T threaded or solder-joint inlet.
	5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7.
	6. Pressure Rating:  1T125 psig1T.
	7. Vacuum Breaker:  Integral nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011.
	8. Finish for Equipment Rooms:  Rough bronze, or chrome or nickel plated.
	9. Finish for Service Areas:  Rough bronze.
	10. Finish for Finished Rooms:  Chrome or nickel plated.
	11. Operation for Equipment Rooms:  Wheel handle or operating key.
	12. Operation for Service Areas:  Wheel handle.
	13. Operation for Finished Rooms:  Operating key.
	14. Include operating key with each operating-key hose bibb.
	15. Include wall flange with each chrome- or nickel-plated hose bibb.


	2.5 WALL HYDRANTS
	A. Nonfreeze Wall Hydrants:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Josam Company.
	b. MIFAB, Inc.
	c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	d. Tyler Pipe; Wade Div.
	e. Watts Drainage Products Inc.
	f. Woodford Manufacturing Company.
	g. Zurn Plumbing Products Group; Light Commercial Operation.
	h. Or approved equal.

	2. Standard:  ASME A112.21.3M for concealed-outlet, self-draining wall hydrants.
	3. Pressure Rating:  1T125 psig1T.
	4. Operation:  Loose key.
	5. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall clamp.
	6. Inlet:  1TNPS 3/4.
	7. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
	8. Box:  Deep, flush mounting with cover.
	9. Box and Cover Finish:  Polished nickel bronze.
	10. Outlet:  Exposed, with integral vacuum breaker and garden-hose thread complying with ASME B1.20.7.
	11. Nozzle and Wall-Plate Finish:  Polished nickel bronze.
	12. Operating Keys(s):  One with each wall hydrant.


	2.6 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	1. Standard:  MSS SP-110 for standard-port, two-piece ball valves.
	2. Pressure Rating:  1T125-psig.1T
	3. Size:  1TNPS 3/41T.
	4. Body:  Copper alloy.
	5. Ball:  Chrome-plated brass.
	6. Seats and Seals:  Replaceable.
	7. Handle:  Vinyl-covered steel.
	8. Inlet:  Threaded or solder joint.
	9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.


	2.7 WATER HAMMER ARRESTERS
	A. Water Hammer Arresters:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. AMTROL, Inc.
	b. Josam Company.
	c. MIFAB, Inc.
	d. PPP Inc.
	e. Sioux Chief Manufacturing Company, Inc.
	f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	g. Tyler Pipe; Wade Div.
	h. Watts Drainage Products Inc.
	i. Zurn Plumbing Products Group; Specification Drainage Operation.
	j. Or approved equal.

	2. Standard:  ASSE 1010 or PDI-WH 201.
	3. Type:  Metal bellows.
	4. Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.


	2.8 TRAP-SEAL PRIMER VALVES
	A. Supply-Type, Trap-Seal Primer Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. MIFAB, Inc.
	b. PPP Inc.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	e. Watts Industries, Inc.; Water Products Div.
	f. Or approved equal.

	3. Standard:  ASSE 1018.
	4. Pressure Rating:  1T125 psig1T minimum.
	5. Body:  Bronze.
	6. Inlet and Outlet Connections:  1TNPS 1/21T threaded, union, or solder joint.
	7. Gravity Drain Outlet Connection:  1TNPS 1/21T threaded or solder joint.
	8. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install balancing valves in locations where they can easily be adjusted.
	B. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	1. Install thermometers and water regulators if specified.
	2. Install cabinet-type units recessed in or surface mounted on wall as specified.

	C. Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing valve, solenoid valve, and pump.
	D. Install outlet boxes recessed in wall.
	E. Install water hammer arresters in water piping according to PDI-WH 201.
	F. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping and specialties.
	B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.3 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1.
	2. Water pressure-reducing valves.
	3. Calibrated balancing valves.
	4. Primary, thermostatic, water mixing valves.
	5. Primary water tempering valves.

	B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Division ...

	3.4 FIELD QUALITY CONTROL
	A. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

	3.5 ADJUSTING
	A. Set field-adjustable flow set points of balancing valves.
	B. Set field-adjustable temperature set points of temperature-actuated water mixing valves.



	221316 sanitary waste and vent piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following soil and waste, sanitary drainage and vent piping inside the building:
	1. Pipe, tube, and fittings.
	2. Special pipe fittings.

	B. See Division 22 Section "Chemical-Waste Systems for Laboratory and Healthcare Facilities" for chemical-waste and vent piping systems.

	1.2 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure, unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  1T10-foot head of water1T4T (30 kPa)4T.


	1.3 SUBMITTALS
	A. LEED Submittal:
	1. Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, including printed statement of VOC content.

	B. Field quality-control inspection and test reports.

	1.4 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; and "NSF-drain" for plastic drain piping.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Hubless Cast-Iron Pipe and Fittings:  ASTM A 888 or CISPI 301.
	1. Sovent Stack Fittings:  ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and deaerator drainage fittings.
	2. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.
	a. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve.
	b. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, stainless-steel bands and tightening devices, and ASTM C 564, rubber sleeve.


	B. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper.
	1. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought-copper, solder-joint fittings.

	C. Solid-Wall PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent.
	1. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, and vent patterns.
	2. Solvent Cement and Adhesive Primer:
	a. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	b. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).




	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Special pipe fittings with pressure ratings at least equal to piping pressure ratings may be used in applications below, unless otherwise indicated.
	B. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.
	C. Aboveground, soil, waste, and vent piping 1TNPS 41T4T (DN 100)4T and smaller shall be any of the following:
	1. Hubless cast-iron soil pipe and fittings and sovent stack fittings; standard, heavy-duty shielded, stainless-steel couplings; and hubless-coupling joints.
	2. Copper DWV tube, copper drainage fittings, and soldered joints.
	3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

	D. Soil, waste and vent piping located in plenums to be 1TNPS 41T4T (DN 100)4T and smaller shall be any of the following:
	1. Hubless cast-iron soil pipe and fittings and sovent stack fittings; standard, heavy-duty shielded, stainless-steel couplings; and hubless-coupling joints.
	2. Copper DWV tube, copper drainage fittings, and soldered joints.

	E. Underground, soil, waste, and vent piping 1TNPS 61T and smaller shall be:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.


	3.2 PIPING INSTALLATION
	A. Sanitary sewer piping outside the building is specified in Division 22 Section "Facility Sanitary Sewers."
	B. Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	C. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers.
	D. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves and mechanical sleeve seals...
	E. Install wall penetration system at each service pipe penetration through foundation wall.  Make installation watertight.  Wall penetration systems are specified in Division 22 Section "Common Work Results for Plumbing."
	F. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	G. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	H. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	I. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated:
	1. Building Sanitary Drain:  2 percent downward in direction of flow for piping 1TNPS 31T4T (DN 80)4T and smaller; 1 percent downward in direction of flow for piping 1TNPS 41T4T (DN 100)4T and larger.
	2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.
	3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

	J. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	K. Install ABS soil and waste drainage and vent piping according to ASTM D 2661.
	L. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.
	M. Install underground PVC soil and waste drainage piping according to ASTM D 2321.
	N. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.3 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	B. Cast-Iron, Soil-Piping Joints:  Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	1. Gasketed Joints:  Make with rubber gasket matching class of pipe and fittings.
	2. Hubless Joints:  Make with rubber gasket and sleeve or clamp.

	C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
	D. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665.

	3.4 VALVE INSTALLATION
	A. General-duty valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."
	B. Shutoff Valves:  Install shutoff valve on each sewage pump discharge.
	1. Use gate or full-port ball valve for piping 1TNPS 21T4T (DN 50)4T and smaller.
	2. Use gate valve for piping 1TNPS 2-1/21T4T (DN 65)4T and larger.

	C. Check Valves:  Install swing check valve, downstream from shutoff valve, on each sewage pump discharge.
	D. Backwater Valves:  Install backwater valves in piping subject to sewage backflow.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." Install the following:
	1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:  According to the following:
	a. 1T100 Feet1T4T (30 m)4T and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 1T100 Feet1T4T (30 m)4T:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 1T100 Feet1T4T (30 m)4T, if Indicated:  MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 1T100 Feet1T4T (30 m)4T or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	4. Base of Vertical Piping:  MSS Type 52, spring hangers.

	C. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	D. Support vertical piping and tubing at base and at each floor.
	E. Rod diameter may be reduced 1 size for double-rod hangers, with 1T3/8-inch1T4T (10-mm)4T minimum rods.
	F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. 1TNPS 1-1/2 and NPS 21T4T (DN 40 and DN 50)4T:  1T60 inches1T4T (1500 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	2. 1TNPS 31T4T (DN 80)4T:  1T60 inches1T4T (1500 mm)4T with 1T1/2-inch1T4T (13-mm)4T rod.
	3. 1TNPS 4 and NPS 51T4T (DN 100 and DN 125)4T:  1T60 inches1T4T (1500 mm)4T with 1T5/8-inch1T4T (16-mm)4T rod.
	4. 1TNPS 61T4T (DN 150)4T:  1T60 inches1T4T (1500 mm)4T with 1T3/4-inch1T4T (19-mm)4T rod.
	5. Spacing for 1T10-foot1T4T (3-m)4T lengths may be increased to 1T10 feet1T4T (3 m)4T.  Spacing for fittings is limited to 1T60 inches1T4T (1500 mm)4T.

	G. Install supports for vertical cast-iron soil piping every 1T15 feet1T4T (4.5 m)4T.
	H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. 1TNPS 1-1/41T4T (DN 32)4T:  1T72 inches1T4T (1800 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	2. 1TNPS 1-1/2 and NPS 21T4T (DN 40 and DN 50)4T:  1T96 inches1T4T (2400 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	3. 1TNPS 2-1/21T4T (DN 65)4T:  1T108 inches1T4T (2700 mm)4T with 1T1/2-inch1T4T (13-mm)4T rod.
	4. 1TNPS 3 to NPS 51T4T (DN 80 to DN 125)4T:  1T10 feet1T4T (3 m)4T with 1T1/2-inch1T4T (13-mm)4T rod.
	5. 1TNPS 61T4T (DN 150)4T:  1T10 feet1T4T (3 m)4T with 1T5/8-inch1T4T (16-mm)4T rod.

	I. Install supports for vertical copper tubing every 1T10 feet1T4T (3 m)4T.
	J. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	1. 1TNPS 1-1/2 and NPS 21T4T (DN 40 and DN 50)4T:  1T48 inches1T4T (1200 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	2. 1TNPS 31T4T (DN 80)4T:  1T48 inches1T4T (1200 mm)4T with 1T1/2-inch1T4T (13-mm)4T rod.
	3. 1TNPS 4 and NPS 51T4T (DN 100 and DN 125)4T:  1T48 inches1T4T (1200 mm)4T with 1T5/8-inch1T4T (16-mm)4T rod.
	4. 1TNPS 61T4T (DN 150)4T:  1T48 inches1T4T (1200 mm)4T with 1T3/4-inch1T4T (19-mm)4T rod.

	K. Install supports for vertical PVC piping every 1T48 inches1T4T (1200 mm)4T.
	L. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.
	B. Connect drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, and union for each connection.  Use flanges instead of unions for connections 1TNPS 2-1/21T4T (DN 65)4T and larger.


	3.7 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction.
	1. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	2. Prepare reports for tests and required corrective action.


	3.8 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.

	3.9 PROTECTION
	A. Exposed PVC Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.



	221319 sanitary waste piping specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	1. Cleanouts.
	2. Floor drains.
	3. Through-penetration firestop assemblies.
	4. Miscellaneous sanitary drainage piping specialties.


	1.3 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Exposed Metal Cleanouts:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Josam Company; Josam Div.
	b. MIFAB, Inc.
	c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	d. Tyler Pipe; Wade Div.
	e. Watts Drainage Products Inc.
	f. Zurn Plumbing Products Group; Specification Drainage Operation.
	g. Or approved equal.

	2. Standard:  ASME A112.36.2M for cast iron for cleanout test tee.
	3. Size:  Same as connected drainage piping
	4. Body Material:  Hub-and-spigot, cast-iron soil pipe T-branch Hubless, cast-iron soil pipe test tee as required to match connected piping.
	5. Closure:  Countersunk, brass plug.
	6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.
	7. Closure:  Stainless-steel plug with seal.

	B. Metal Floor Cleanouts:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Josam Company; Josam Div.
	b. Mifab Inc.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	e. Tyler Pipe; Wade Div.
	f. Watts Drainage Products Inc.
	g. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	h. Or approved equal.

	2. Standard:  ASME A112.36.2M for adjustable housing cast-iron soil pipe with cast-iron ferrule cleanout.
	3. Size:  Same as connected branch.
	4. Type:  Adjustable housing Cast-iron soil pipe with cast-iron ferrule Heavy-duty, adjustable housing Threaded, adjustable housing.
	5. Body or Ferrule:  Cast iron.
	6. Frame and Cover Material and Finish:  Nickel-bronze.
	7. Frame and Cover Shape:  Round.
	8. Top Loading Classification:  Heavy Duty.
	9. Standard:  ASME A112.3.1.
	10. Size:  Same as connected branch.

	C. Cast-Iron Wall Cleanouts:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Josam Company; Josam Div.
	b. MIFAB, Inc.
	c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	d. Tyler Pipe; Wade Div.
	e. Watts Drainage Products Inc.
	f. Zurn Plumbing Products Group; Specification Drainage Operation.
	g. Or approved equal.

	2. Standard:  ASME A112.36.2M.  Include wall access.
	3. Size:  Same as connected drainage piping.
	4. Body:  Hubless, cast-iron soil pipe test tee as required to match connected piping.
	5. Closure:  Countersunk, brass plug.
	6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.
	7. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with screw.


	2.2 FLOOR DRAINS
	A. Cast-Iron Floor Drains:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Josam Company; Josam Div.
	b. MIFAB, Inc.
	c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	d. Tyler Pipe; Wade Div.
	e. Watts Drainage Products Inc.
	f. Zurn Plumbing Products Group; Light Commercial Operation.
	g. Or approved equal.

	2. Standard:  ASME A112.6.3.
	3. Pattern:  Floor drain.
	4. Body Material:  Gray iron.
	5. Seepage Flange:  Required for upper floors.
	6. Anchor Flange:  Required for upper floors.
	7. Clamping Device:  Required for upper floors.
	8. Outlet:  Bottom.
	9. Coating on Interior and Exposed Exterior Surfaces:  Not required.
	10. Sediment Bucket: .
	11. Top or Strainer Material:  Nickel bronze.
	12. Top of Body and Strainer Finish:  Nickel bronze.
	13. Top Shape:  Round.
	14. Top Loading Classification:  Heavy Duty.
	15. Trap Material:  Cast iron.
	16. Trap Pattern:  Deep-seal P-trap.
	17. Trap Features:  Trap-seal primer valve drain connection.


	2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains:
	1. Description:  Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron, soil-pipe fittings.  Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined with ASTM C 564, rubber gaskets.
	2. Size:  Same as connected waste piping with increaser fitting of size indicated.

	B. Deep-Seal Traps:
	1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout trap-seal primer valve connection.
	2. Size:  Same as connected waste piping.
	a. 1TNPS 21T:  1T4-inch-1T minimum water seal.
	b. 1TNPS 2-1/21T and Larger:  1T5-inch-1T minimum water seal.


	C. Floor-Drain, Trap-Seal Primer Fittings:
	1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection.
	2. Size:  Same as floor drain outlet with 1TNPS 1/21T side inlet.

	D. Air-Gap Fittings:
	1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body:  Bronze or cast iron.
	3. Inlet:  Opening in top of body.
	4. Outlet:  Larger than inlet.
	5. Size:  Same as connected waste piping and with inlet large enough for associated indirect waste piping.

	E. Sleeve Flashing Device:
	1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for pipe floor penetrations of floor membrane.  Include galvanized-steel pipe extension in top of fitting that will extend 1T2 inches1T above finished floor and ...
	2. Size:  As required for close fit to the riser or stack piping.

	F. Stack Flashing Fittings:
	1. Description:  Counter-flashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and with threaded or hub top for extending vent pipe.
	2. Size:  Same as connected stack vent or vent stack.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to 1TNPS 41T.  Use 1TNPS 41T for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 1T75 feet1T for piping 1TNPS 41T and smaller and 1T100 feet1T for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	D. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set with grates depressed according to the following drainage area radii:
	a. Radius, 1T30 Inches1T or Less:  Equivalent to 1 percent slope, but not less than 1T1/4-inch1T total depression.
	b. Radius, 1T30 to 60 Inches1T:  Equivalent to 1 percent slope.
	c. Radius, 1T60 Inches1T or Larger:  Equivalent to 1 percent slope, but not greater than 1T1-inch1T total depression.

	3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.
	4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	E. Install trench drains at low points of surface areas to be drained.  Set grates of drains flush with finished surface, unless otherwise indicated.
	F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	H. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	I. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	1. Exception:  Fitting may be omitted if trap has trap-seal primer connection.
	2. Size:  Same as floor drain inlet.

	J. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	K. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	L. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.3 FLASHING INSTALLATION
	A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.
	B. Secure flashing into sleeve and specialty clamping ring or device.
	C. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.
	D. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.


	3.5 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	221413 facility storm drainage piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following storm drainage piping inside the building.
	1. Pipe, tube, and fittings.
	2. Special pipe fittings.


	1.2 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure, unless otherwise indicated:
	1. Storm Drainage Piping:  1T10-foot head of water1T4T (30 kPa)4T.


	1.3 SUBMITTALS
	A. LEED Submittal:
	1. Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, including printed statement of VOC content.

	B. Field quality-control inspection and test reports.

	1.4 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-drain" for plastic drain piping.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Hubless Cast-Iron Pipe and Fittings:  ASTM A 888 or CISPI 301.
	1. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.
	a. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve.
	b. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, stainless-steel bands and tightening devices, and ASTM C 564, rubber sleeve.


	B. Solid-Wall PVC Pipe:  ASTM D 2665, solid-wall drain, waste, and vent.
	1. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns.
	2. Solvent Cement and Adhesive Primer:
	a. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	b. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).




	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Special pipe fittings with pressure ratings at least equal to piping pressure ratings may be used in applications below, unless otherwise indicated.
	B. Aboveground storm drainage piping 1TNPS 61T4T (DN 150)4T and smaller shall be any of the following:
	1. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; and coupled joints.
	2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

	C. Above storm drainage piping located in plenums 1TNPS 61T4T (DN 150)4T and smaller shall be any of the following:
	1. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; and coupled joints.

	D. Underground storm drainage piping 1TNPS 81T and smaller shall be any of the following:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.


	3.2 PIPING INSTALLATION
	A. Storm sewer and drainage piping outside the building are specified in Division 33 Section "Storm Utility Drainage Piping."
	B. Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	C. Install cleanouts at grade and extend to where building storm drains connect to building storm sewers.  Cleanouts are specified in Division 22 Section "Storm Drainage Piping Specialties."
	D. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves and mechanical sleeve seals...
	E. Install wall-penetration-fitting system at each service pipe penetration through foundation wall.  Make installation watertight.
	F. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	G. Make changes in direction for storm piping using appropriate branches, bends, and long-sweep bends.  Do not change direction of flow more than 90 degrees.  Use proper size of standard increasers and reducers if pipes of different sizes are connecte...
	H. Lay buried building drain piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer's w...
	I. Install storm drainage piping at the following minimum slopes, unless otherwise indicated:
	1. Building Storm Drain:  1 percent downward in direction of flow for piping 1TNPS 31T4T (DN 80)4T and smaller; 1 percent downward in direction of flow for piping 1TNPS 41T4T (DN 100)4T and larger.
	2. Horizontal Storm-Drainage Piping:  2 percent downward in direction of flow.

	J. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without membrane waterproofing.
	K. Install PVC storm drainage piping according to ASTM D 2665.
	L. Install underground PVC storm drainage piping according to ASTM D 2321.
	M. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.3 JOINT CONSTRUCTION
	A. Basic piping joint construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."
	B. Hubless Cast-Iron Soil Piping Coupled Joints:  Join according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
	D. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665.

	3.4 VALVE INSTALLATION
	A. Backwater Valves:  Install backwater valves in piping subject to backflow.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." Install the following:
	1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:  According to the following:
	a. 1T100 Feet1T4T (30 m)4T and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 1T100 Feet1T4T (30 m)4T:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 1T100 Feet1T4T (30 m)4T, if Indicated:  MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 1T100 Feet1T4T (30 m)4T or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	4. Base of Vertical Piping:  MSS Type 52, spring hangers.

	C. Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	D. Support vertical piping and tubing at base and at each floor.
	E. Rod diameter may be reduced 1 size for double-rod hangers, with 1T3/8-inch1T4T (10-mm)4T minimum rods.
	F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. 1TNPS 1-1/2 and NPS 21T4T (DN 40 and DN 50)4T:  1T60 inches1T4T (1500 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	2. 1TNPS 31T4T (DN 80)4T:  1T60 inches1T4T (1500 mm)4T with 1T1/2-inch1T4T (13-mm)4T rod.
	3. 1TNPS 4 and NPS 51T4T (DN 100 and DN 125)4T:  1T60 inches1T4T (1500 mm)4T with 1T5/8-inch1T4T (16-mm)4T rod.
	4. 1TNPS 61T4T (DN 150)4T:  1T60 inches1T4T (1500 mm)4T with 1T3/4-inch1T4T (19-mm)4T rod.
	5. Spacing for 1T10-foot1T4T (3-m)4T lengths may be increased to 1T10 feet1T4T (3 m)4T.  Spacing for fittings is limited to 1T60 inches1T4T (1500 mm)4T.

	G. Install supports for vertical cast-iron soil piping every 1T15 feet1T4T (4.5 m)4T.
	H. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	1. 1TNPS 1-1/2 and NPS 21T4T (DN 40 and DN 50)4T:  1T48 inches1T4T (1200 mm)4T with 1T3/8-inch1T4T (10-mm)4T rod.
	2. 1TNPS 31T4T (DN 80)4T:  1T48 inches1T4T (1200 mm)4T with 1T1/2-inch1T4T (13-mm)4T rod.
	3. 1TNPS 4 and NPS 51T4T (DN 100 and DN 125)4T:  1T48 inches1T4T (1200 mm)4T with 1T5/8-inch1T4T (16-mm)4T rod.
	4. 1TNPS 61T4T (DN 150)4T:  1T48 inches1T4T (1200 mm)4T with 1T3/4-inch1T4T (19-mm)4T rod.

	I. Install supports for vertical PVC piping every 1T48 inches1T4T (1200 mm)4T.
	J. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Connect interior storm drainage piping to exterior storm drainage piping.  Use transition fitting to join dissimilar piping materials.
	B. Connect storm drainage piping to roof drains and storm drainage specialties.

	3.7 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test storm drainage piping according to procedures of authorities having jurisdiction.

	3.8 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.



	221423 storm drainage piping specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings

	1.2 SUMMARY
	A. Section Includes:
	1. Roof drains.
	2. Miscellaneous storm drainage piping specialties.
	3. Cleanouts.
	4. Through-penetration firestop assemblies.
	5. Flashing materials.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.


	PART 2 -  PRODUCTS
	2.1 METAL ROOF DRAINS
	A. Cast-Iron, Large-Sump, General-Purpose Roof Drains:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Josam Company.
	b. Marathon Roofing Products.
	c. MIFAB, Inc.
	d. Smith, Jay R. Mfg. Co.
	e. Tyler Pipe.
	f. Watts Water Technologies, Inc.
	g. Zurn Plumbing Products Group; Specification Drainage Operation.
	h. Or approved equal.

	2. Standard:  ASME A112.6.4, for general-purpose roof drains.
	3. Body Material:  Cast iron.
	4. Dimension of Body:  Nominal 16 inch diameter.
	5. Combination Flashing Ring and Gravel Stop:  Required.
	6. Outlet:  Bottom.
	7. Extension Collars:  Required.
	8. Underdeck Clamp:  Required.
	9. Expansion Joint:  Required.
	10. Sump Receiver Plate:  Required.
	11. Dome Material:  Cast iron.
	12. Perforated Gravel Guard:  Not required.
	13. Vandal-Proof Dome:  Not required.
	14. Water Dam:  1T2 inches1T high. Overflow drain only.


	2.2 CLEANOUTS
	A. Floor Cleanouts:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Josam Company.
	b. Oatey.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Smith, Jay R. Mfg. Co.
	e. Tyler Pipe.
	f. Watts Water Technologies, Inc.
	g. Zurn Plumbing Products Group; Light Commercial Products Operation.
	h. Zurn Plumbing Products Group; Specification Drainage Operation.
	i. Or approved equal.

	2. Standard:  ASME A112.36.2M, for adjustable housing cast-iron soil pipe with cast-iron ferrule cleanouts.
	3. Size:  Same as connected branch.
	4. Type:  Adjustable housing, cast-iron soil pipe with cast-iron ferrule.
	5. Body or Ferrule Material:  Cast iron.
	6. Clamping Device:  Required.
	7. Outlet Connection:  Inside calk.
	8. Closure:  Brass plug with straight threads and gasket.
	9. Adjustable Housing Material:  Cast iron with threads.
	10. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy.
	11. Frame and Cover Shape:  Round.
	12. Top-Loading Classification:  Heavy Duty.
	13. Riser:  ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

	B. Test Tees:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Josam Company.
	b. MIFAB, Inc.
	c. Smith, Jay R. Mfg. Co.
	d. Tyler Pipe.
	e. Watts Water Technologies, Inc.
	f. Zurn Plumbing Products Group; Specification Drainage Operation.
	g. Or approved equal.

	2. Standard:  ASME A112.36.2M and ASTM A 74, ASTM A 888, or CISPI 301, for cleanout test tees.
	3. Size:  Same as connected drainage piping.
	4. Body Material:  Hub-and-spigot, cast-iron soil-pipe T-branch or hubless, cast-iron soil-pipe test tee as required to match connected piping.
	5. Closure Plug:  Countersunk.
	6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.

	C. Wall Cleanouts:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Josam Company.
	b. MIFAB, Inc.
	c. Smith, Jay R. Mfg. Co.
	d. Tyler Pipe.
	e. Watts Water Technologies, Inc.
	f. Zurn Plumbing Products Group; Specification Drainage Operation.
	g. Or approved equal.

	2. Standard:  ASME A112.36.2M, for cleanouts.  Include wall access.
	3. Size:  Same as connected drainage piping.
	4. Body Material:  Hubless, cast-iron soil-pipe test tee as required to match connected piping.
	5. Closure: Drilled-and-threaded brass plug.
	6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.
	7. Wall Access:  Round, cover plate with screw.
	8. Wall Access:  Round, wall-installation frame and cover.


	2.3 THROUGH-PENETRATION FIRESTOP ASSEMBLIES
	A. Through-Penetration Firestop Assemblies:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. ProSet Systems Inc.
	b. 3 M
	c. Hilti, Corp.
	d. Or approved equal.

	2. Standard:  ASTM E 814, for through-penetration firestop assemblies.
	3. Certification and Listing:  Intertek Testing Service NA for through-penetration firestop assemblies.
	4. Size:  Same as connected pipe.
	5. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing flange on one end for installation in cast-in-place concrete slabs.
	6. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene O-ring at base and gray-iron plug in thermal-release harness.  Include PVC protective cap for plug.
	7. Special Coating:  Corrosion resistant on interior of fittings.


	2.4 FLASHING MATERIALS
	A. Copper Sheet:  ASTM B 152/B 152M, 1T12 oz./sq. ft.1T.
	B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 1T0.04-inch1T minimum thickness unless otherwise indicated.  Include 1TG901T hot-dip galvanized, mill-phosphatized finish for painting if indicated.
	C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 1T40-mil1T minimum thickness.
	D. Fasteners:  Metal compatible with material and substrate being fastened.
	E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.
	F. Solder:  ASTM B 32, lead-free alloy.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install roof drains at low points of roof areas according to roof membrane manufacturer's written installation instructions.  Roofing materials are specified in Division 07 Sections.
	1. Install flashing collar or flange of roof drain to prevent leakage between drain and adjoining roofing.  Maintain integrity of waterproof membranes where penetrated.
	2. Install expansion joints, if indicated, in roof drain outlets.
	3. Position roof drains for easy access and maintenance.

	B. Install cleanouts in aboveground piping and building drain piping according to the following instructions unless otherwise indicated:
	1. Use cleanouts the same size as drainage piping up to 1TNPS 41T.  Use 1TNPS 41T for larger drainage piping unless larger cleanout is indicated.
	2. Locate cleanouts at each change in direction of piping greater than 45 degrees.
	3. Locate cleanouts at minimum intervals of 1T50 feet1T for piping 1TNPS 41T and smaller and 1T100 feet1T for larger piping.
	4. Locate cleanouts at base of each vertical soil and waste stack.

	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install test tees in vertical conductors and near floor.
	F. Install wall cleanouts in vertical conductors.  Install access door in wall if indicated.
	G. Install sleeve flashing device with each conductor passing through floors with waterproof membrane.

	3.2 CONNECTIONS
	A. Comply with requirements for piping specified in Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

	3.3 FLASHING INSTALLATION
	A. Fabricate flashing from single piece of metal unless large pans, sumps, or other drainage shapes are required.  Join flashing according to the following if required:
	1. Lead Sheets:  Burn joints of 1T6.0-lb/sq. ft.1T lead sheets, 1T0.0938-inch1T thickness or thicker.  Solder joints of 1T4.0-lb/sq. ft.1T lead sheets, 1T0.0625-inch1T thickness or thinner.
	2. Copper Sheets:  Solder joints of copper sheets.

	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	1. Pipe Flashing:  Sleeve type, matching the pipe size, with a minimum length of 1T10 inches1T and with skirt or flange extending at least 1T8 inches1T around pipe.
	2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 1T8 inches1T around sleeve.
	3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 1T8 inches1T around specialty.

	C. Set flashing on floors and roofs in solid coating of bituminous cement.
	D. Secure flashing into sleeve and specialty clamping ring or device.
	E. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	223400 Fuel Fired DWH
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1  Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes but not limited to the following fuel-fired water heaters:
	1. Commercial, power-burner, Condensing Type, storage, gas water heaters.
	2. Water heater accessories.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type and size of water heater indicated.  Include rated capacities, operating characteristics, furnished specialties, and accessories.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Operation and maintenance data.
	D. Warranty.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004.
	C. ASME Compliance:  Where ASME-code construction is indicated, fabricate and label commercial water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.
	D. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9" for all components that will be in contact with potable water.

	1.5 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of fuel-fired water heaters that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including storage tank and supports.
	b. Faulty operation of controls.
	c. Deterioration of metals, metal finishes, and other materials beyond normal use.

	2. Warranty Period(s):  From date of Substantial Completion:
	a. Commerical: Gas Water Heaters:  Five years.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

	B. Commercial, Power-Burner, Condensing type, Storage, Gas Water Heaters:  Comply with ANSI Z21.10.3/CSA 4.3.
	1. Manufacturers:
	a. Bock Water Heaters, Inc.
	b. Bradford White Corporation.
	c. PVI Industries, LLC.
	d. Smith, A. O. Water Products Company.

	2. Storage-Tank Construction:  Non-ASME code steel with 1T150-psig1T4T (1035-kPa)4T working-pressure rating.
	a. Tappings:  Factory fabricated of materials compatible with tank.  Attach tappings to tank before testing.
	1) 1TNPS 21T4T (DN 50)4T and Smaller:  Threaded ends according to ASME B1.20.1.
	2) 1TNPS 2-1/21T4T (DN 65)4T and Larger:  Flanged ends according to ASME B16.5 for steel and stainless-steel flanges, and according to ASME B16.24 for copper and copper-alloy flanges.

	b. Interior Finish:  Comply with NSF 61 barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.

	3. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod:  Replaceable magnesium.
	b. Dip Tube:  Provide unless cold-water inlet is near bottom of tank.
	c. Drain Valve:  Corrosion-resistant metal complying with ASSE 1005.
	d. Insulation:  Comply with ASHRAE/IESNA 90.1.  Surround entire storage tank except connections and controls.
	e. Jacket:  Steel with enameled finish.
	f. Combination Temperature and Pressure Relief Valves:  ANSI Z21.22/CSA 4.4.  Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than water heater working-pressure rating....

	4. Burner:  Comply with UL 795 for power-burner water heaters and for natural-gas fuel.
	a. Automatic Ignition:  ANSI Z21.10.3, electric, automatic, gas-ignition system.

	5. Temperature Control:  Adjustable thermostat.
	6. Safety Controls:  Automatic, high-temperature-limit and low-water cutoff devices or systems.
	7. Special Requirements:  NSF 61 construction.

	C. Capacity and Characteristics (5PthP Avenue):
	1. Capacity:  100 Gal. each.
	2. Recovery:  288 GPH4T (L/s)4T at 1T100 deg F1T4T (56 deg C)4T temperature rise.
	3. Temperature Setting:  1T140 deg F1T4T (60 deg C)4T.
	4. Fuel Gas Input:  250,000 btu/hr
	5. Gas Pressure Required at Burner:  4-1/2 1Tinches1T water column minimum.
	6. Electrical Characteristics:
	a. Volts:  120.
	b. Phase:  Single.
	c. Hertz:  60.

	Direct-Vent piping: CPVC, Minimum Vent and Combustion Diameter:  As noted on drawings.

	D. Capacity and Characteristics (10PthP Avenue):
	1. Capacity:  48 Gal. each.
	2. Recovery:  58 GPH4T (L/s)4T at 1T100 deg F1T4T (56 deg C)4T temperature rise.
	3. Temperature Setting:  1T140 deg F1T4T (60 deg C)4T.
	4. Fuel Gas Input:  60,000 btu/hr
	5. Gas Pressure Required at Burner:  4-1/2 1Tinches1T water column minimum.
	6. Electrical Characteristics:
	a. Volts:  120.
	b. Phase:  Single.
	c. Hertz:  60.

	Direct-Vent piping: CPVC, Minimum Vent and Combustion Diameter:  As noted on drawings.


	2.2 WATER HEATER ACCESSORIES
	A. Gas Shutoff Valves:  ANSI Z21.15/CGA 9.1, manually operated.  Furnish for installation in piping.
	B. Gas Pressure Regulators:  ANSI Z21.18, appliance type.  Include pressure rating, capacity, and pressure differential required between gas supply and water heater.
	C. Gas Automatic Valves:  ANSI Z21.21, appliance, electrically operated, on-off automatic valve.


	PART 3 -  EXECUTION
	3.1 WATER HEATER INSTALLATION
	A. Install commercial water heaters on concrete bases.
	1. Concrete base construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."

	B. Install water heaters level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	C. Install gas water heaters according to NFPA 54 and the International Fuel Gas Code.
	1. Install gas shutoff valves on gas supplies to gas water heaters without shutoff valves.
	2. Install gas pressure regulators on gas supplies to gas water heaters without gas pressure regulators if gas pressure regulators are required to reduce gas pressure at burner.
	3. Install automatic gas valves on gas supplies to gas water heaters, if required for operation of safety control.

	D. Install combination temperature and pressure relief valves in top portion of storage tanks.  Use relief valves with sensing elements that extend into tanks.  Extend commercial, water-heater, relief-valve outlet, with drain piping same as domestic w...
	E. Install water heater drain piping as indirect waste to spill by positive air gap into open drains or over floor drains.  Install hose-end drain valves at low points in water piping for water heaters that do not have tank drains.  Refer to Division ...
	F. Install thermometer on outlet piping of water heaters.  Refer to Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers.
	G. Fill water heaters with water.

	3.2 CONNECTIONS
	A. Install piping adjacent to water heaters to allow service and maintenance.  Arrange piping for easy removal of water heaters.

	3.3 FIELD QUALITY CONTROL
	A. Engage a factory-authorized service representative to inspect installation, including connections.
	B. Perform the following field tests and inspections:
	1. Leak Test:  After installation, test for leaks.  Repair leaks and retest until no leaks exist.
	2. Operational Test:  After electrical circuitry has been energized, confirm proper operation.
	3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	C. Remove and replace water heaters that do not pass tests and inspections and retest as specified above.

	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain commercial water heaters.  Refer to Division 01 Section "Demonstration and Training."



	224000 plumbing fixtures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following conventional plumbing fixtures and related components:
	1. Faucets for lavatories showers and sinks.
	2. Flushometers.
	3. Toilet seats.
	4. Protective shielding guards.
	5. Fixture supports.
	6. Interceptors.
	7. Water closets.
	8. Urinals.
	9. Lavatories.
	10. Commercial sinks.
	11. Individual showers.
	12. Kitchen sinks.
	13. Service sinks.
	14. Service basins.

	B. Related Sections include the following:
	1. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers, floor drains, and specialty fixtures not included in this Section.
	2. Division 22 Section "Water Coolers."


	1.3 DEFINITIONS
	A. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with disabilities.
	B. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings specified in this Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains and tailpieces, and traps and waste pipes....

	1.4 SUBMITTALS
	A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials and finishes, dimensions, construction details, and flow-...
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, and maintenance manuals.
	D. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category through one source from a single manufacturer.
	1. Exception:  If fixtures, faucets, or other components are not available from a single manufacturer, obtain similar products from other manufacturers specified for that category.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities" for plumbing fixtures for people with disabilities.
	D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy Act," about water flow and consumption rates for plumbing fixtures.
	E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	F. Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible.
	G. Comply with the following applicable standards and other requirements specified for plumbing fixtures:
	1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M.
	2. Stainless-Steel Commercial, Sinks:  NSF 2 construction.
	3. Vitreous-China Fixtures:  ASME A112.19.2M.
	4. Water-Closet, Flushometer Tank Trim:  ASSE 1037.

	H. Comply with the following applicable standards and other requirements specified for lavatory and sink faucets:
	1. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M.
	2. Hose-Connection Vacuum Breakers:  ASSE 1011.

	I. Comply with the following applicable standards and other requirements specified for shower faucets:
	1. Backflow Protection Devices for Hand-Held Showers:  ASME A112.18.3M.
	2. Combination, Pressure-Equalizing and Thermostatic-Control Antiscald Faucets:  ASSE 1016.
	3. Hand-Held Showers:  ASSE 1014.
	4. High-Temperature-Limit Controls for Thermal-Shock-Preventing Devices:  ASTM F 445.
	5. Manual-Control Antiscald Faucets:  ASTM F 444.

	J. Comply with the following applicable standards and other requirements specified for miscellaneous fittings:
	1. Atmospheric Vacuum Breakers:  ASSE 1001.
	2. Manual-Operation Flushometers:  ASSE 1037.
	3. Sensor-Operation Flushometers:  ASSE 1037 and UL 1951.

	K. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Off-Floor Fixture Supports:  ASME A112.6.1M.
	2. Plastic Toilet Seats:  ANSI Z124.5.
	3. Supply and Drain Protective Shielding Guards:  ICC A117.1.


	1.6 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type and size installed.
	2. Faucet Cartridges and O-Rings:  Equal to 5 percent of amount of each type and size installed.
	3. Flushometer Valve, Repair Kits:  Equal to 10 percent of amount of each type installed, but no fewer than 12 of each type.
	4. Toilet Seats:  Equal to 5 percent of amount of each type installed.



	PART 2 -  PRODUCTS
	2.1 LAVATORY FAUCETS
	A. Lavatory Faucets:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Standard Companies, Inc.
	b. Bradley Corporation.
	c. Chicago Faucets.
	d. Delta Faucet Company.
	e. Hydrotek
	f. Elkay Manufacturing Co.
	g. Just Manufacturing Company.
	h. Kohler Co.
	i. Moen, Inc.
	j. Or approved equal.

	2. Description:  Deck mounted battery operated sensor faucet; coordinate faucet inlets with supplies and fixture holes; coordinate outlet with spout and fixture receptor.
	a. Body Material:  Commercial, solid brass.
	b. Finish:  Polished chrome plate.
	c. Maximum Flow Rate:  1T0.5 gpm1T.
	d. Drain:  Grid.



	2.2 SHOWER FAUCETS
	A. Shower Faucets,:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Clarion
	b. Delta Faucet Company.
	c. Eljer.
	d. Kohler Co.
	e. Leonard Valve Company.
	f. Powers; a Watts Industries Co.
	g. Speakman Company.
	h. Symmons Industries, Inc.
	i. T & S Brass and Bronze Works, Inc.
	j. Or approved equal.

	2. Description:  Single-handle pressure-balance valve.  Include hot- and cold-water indicators; check stops; and shower head, arm, and flange.  Coordinate faucet inlets with supplies and outlet with diverter valve.
	a. Body Material:  Solid brass.
	b. Finish:  Polished chrome plate.
	c. Antiscald Device:  Integral with mixing valve.
	d. Check Stops:  Check-valve type, integral with or attached to body; on hot- and cold-water supply connections.
	e. Supply Connections:  1TNPS 1/21T, union Sweat.
	f. Shower Head Type:  Without ball joint.
	g. Shower Head Material:  Metallic with chrome-plated finish.
	h. Integral Volume Control:  Required.



	2.3 SINK FAUCETS
	A. Sink Faucets,:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Chicago Faucets.
	b. Delta Faucet Company.
	c. Eljer.
	d. Elkay Manufacturing Co.
	e. Speakman Company.
	f. T & S Brass and Bronze Works, Inc.
	g. Or approved equal.



	2.4 FLUSHOMETERS
	A. Flushometers:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Sloan Valve Company.
	b. Zurn Plumbing Products Group; Commercial Brass Operation.
	c. Hydrotek
	d. Or approved equal.

	2. Description:  Flushometer for urinal water-closet-type fixture.  Include brass body with corrosion-resistant internal components, non-hold-open feature, control stop with check valve, vacuum breaker, copper or brass tubing, and polished chrome-plat...
	a. Internal Design:  Piston flushing mechanism.
	b. Style:  Exposed.
	c. Trip Mechanism:  Battery operated, sensor actuator
	d. Mechanical Override.



	2.5 TOILET SEATS
	A. Toilet Seats:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Standard Companies, Inc.
	b. Bemis Manufacturing Company.
	c. Centoco Manufacturing Corp.
	d. Church Seats.
	e. Olsonite Corp.
	f. Or approved equal.

	2. Description:  Toilet seat for water-closet-type fixture.
	a. Material:  Molded, solid plastic with antimicrobial agent.
	b. Configuration:  Open front without cover.
	c. Size:  Elongated.
	d. Class:  Standard commercial.
	e. Color:  White.



	2.6 PROTECTIVE SHIELDING GUARDS
	A. Protective Shielding Pipe Covers,:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. McGuire Manufacturing Co., Inc.
	b. TRUEBRO, Inc.
	c. Or approved equal.

	2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-water supplies and trap and drain piping.  Comply with Americans with Disabilities Act (ADA) requirements.


	2.7 FIXTURE SUPPORTS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Josam Company.
	2. MIFAB Manufacturing Inc.
	3. Smith, Jay R. Mfg. Co.
	4. Tyler Pipe; Wade Div.
	5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc.
	6. Zurn Plumbing Products Group; Specification Drainage Operation.
	7. Or approved equal.

	B. Urinal Supports,:
	1. Description:  Type  II, urinal carrier with hanger and bearing plates for wall-mounting, urinal-type fixture.  Include steel uprights with feet.
	2. Accessible-Fixture Support:  Include rectangular steel uprights.


	2.8 INTERCEPTORS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Josam Company.
	2. MIFAB Manufacturing Inc.
	3. Smith, Jay R. Mfg. Co.
	4. Tyler Pipe; Wade Div.
	5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc.
	6. Zurn Plumbing Products Group; Specification Drainage Operation.
	7. Or approved equal.


	2.9 WATER CLOSETS
	A. Water Closets,:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Plumbing, L.L.C./Fiat Products.
	b. American Standard Companies, Inc.
	c. Eljer.
	d. Kohler Co.
	e. Or approved equal.

	2. Description Wall-mounting, back-outlet, vitreous-china fixture designed for flushometer valve operation.
	a. Style:  Flushometer valve, Piston flushing mechanism
	1) Bowl Type:  Elongated with siphon-jet design.
	2) Design Consumption:  1T1.6 gal./flush1T.
	3) Color:  White.

	b. Battery operated sensor valves:
	c. Toilet Seat:
	d. Fixture Support:  Floor Mount.



	2.10 URINALS
	A. Urinals:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Standard Companies, Inc.
	b. Crane Plumbing, L.L.C./Fiat Products.
	c. Eljer.
	d. Kohler Co.
	e. Or approved equal.

	2. Description:  Wall-mounting, back-outlet, vitreous-china fixture designed for flushometer valve operation.
	a. Type:  Washout with extended shields.
	b. Strainer or Trapway:  Integral cast strainer with integral trap.
	c. Design Consumption:  1T1 gal./flush1T.
	d. Color:  White.
	e. Supply Spud Size:  1TNPS 3/41T.
	f. Outlet Size:  1TNPS 21T.
	g. Flushometer:
	h. Fixture Support:  Urinal chair carrier.



	2.11 LAVATORIES
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Standard Companies, Inc.
	b. Eljer.
	c. Kohler Co.
	d. Crane Plumbing, L.L.C./Fiat Products.
	e. Eljer.
	f. Or approved equal.

	2. Description:  Counter-mounting, vitreous-china fixture.
	a. Faucet Hole Punching:  Three holes, 1T2-inch1T centers.
	b. Faucet Hole Location:  Top.
	c. Color:  White.
	d. Faucet:  Lavatory for separate drain.
	e. Supplies:  1TNPS 3/81T chrome-plated copper with stops.
	f. Drain:  Grid.
	g. Drain Piping:  1TNPS 1-1/41T chrome-plated, cast-brass P-trap;, thick tubular brass waste to wall; and wall escutcheon.
	h. Drain Piping:  Schedule 40, 1TNPS 1-1/41T P-trap; 1TNPS 1-1/41T, tubular waste to wall; and wall escutcheon.
	i. Retain first subparagraph below with either of last two subparagraphs above.
	j. Fixture Support:  Lavatory.


	2.12 COMMERCIAL SINKS
	A. Commercial Sinks,:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Elkay Manufacturing Co.
	b. Just Manufacturing Company.
	c. Advance Tabco
	d. Or approved equal.

	2. Description: Counter-mounting, stainless-steel commercial sink.
	a. Overall Dimensions:  As shown on drawings.
	b. Metal Thickness:  18 gauge.



	2.13 SERVICE BASINS
	A. Service Basins,:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Acorn Engineering Company.
	b. Crane Plumbing, L.L.C./Fiat Products.
	c. Florestone Products Co., Inc.
	d. Precast Terrazzo Enterprises, Inc.
	e. Stern-Williams Co., Inc.
	f. Mustee, E. L. & Sons, Inc.
	g. Or approved equal.

	2. Description:  Flush-to-wall, floor-mounting, cast-polymer fixture with rim guard.
	a. Shape:  Square.
	b. Rim Guard:  On all top surfaces.
	c. Drain:  Grid with 1TNPS 31T outlet.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before plumbing fixture installation.

	3.2 INSTALLATION
	A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written instructions.
	B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.
	1. Use carrier supports without waste fitting for fixtures with tubular waste piping.

	C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.
	D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate.
	E. Install wall-mounting fixtures with tubular waste piping attached to supports.
	F. Install counter-mounting fixtures in and attached to casework.
	G. Install fixtures level and plumb according to roughing-in drawings.
	H. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they can be easily re...
	1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  Valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."

	I. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage system.
	J. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.
	K. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of compartment.  Install other actuators in locations that are easy for people with disabilities to reach.
	L. Install toilet seats on water closets.
	M. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	N. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves.
	O. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	P. Install shower flow-control fittings with specified maximum flow rates in shower arms.
	Q. Install traps on fixture outlets.
	1. Exception:  Omit trap on fixtures with integral traps.
	2. Exception:  Omit trap on indirect wastes, unless otherwise indicated.

	R. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Escutcheons are specified in Division 22 Section "Es...
	S. Set shower receptors and service basins in leveling bed of cement grout.
	T. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-resistant silicone sealant.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.

	3.4 FIELD QUALITY CONTROL
	A. Verify that installed plumbing fixtures are categories and types specified for locations where installed.
	B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.
	C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components.
	D. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning fixtures and components, then retest.  Repeat procedure until units operate properly.

	3.5 ADJUSTING
	A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, and controls.
	B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.
	C. Replace washers and seals of leaking and dripping faucets and stops.

	3.6 CLEANING
	A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.  Do the following:
	B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect exposed finishes and repair damaged finishes.

	3.7 PROTECTION
	A. Provide protective covering for installed fixtures and fittings.
	B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.



	224700 water coolers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Type PB, pressure with bubbler, Style W, wall-mounting water coolers.
	2. Fixture supports.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Operation and maintenance data.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with Disabilities Act"; for fixtures for people ...
	C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	D. ARI Standard:  Comply with ARI's "Directory of Certified Drinking Water Coolers" for style classifications.
	E. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking Water Coolers" for type and style classifications.
	F. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of Refrigerants" for water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant unless otherwise indicated.


	PART 2 -  PRODUCTS
	2.1 PRESSURE WATER COOLERS
	A. Water Coolers:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	a. Elkay Manufacturing Co.
	b. Halsey Taylor.
	c. Haws Corporation.
	d. Oasis Corporation.
	e. Sunroc Corp.

	4. Description:  Accessible, ARI 1010, Type PB, pressure with bubbler, Style W, wall-mounting water cooler for adult-mounting height.
	a. Cabinet:  Single, vinyl-covered steel with stainless-steel top.
	b. Bubbler:  One, with adjustable stream regulator, located on each cabinet deck.
	c. Control:  Push bar.
	d. Supply:  1TNPS 3/81T4T (DN 10)4T with ball, gate, or globe valve.
	e. Filter:  One or more water filters complying with NSF 42 and NSF 53 for cyst and lead reduction to below EPA standards; with capacity sized for unit peak flow rate.
	f. Drain(s):  Grid with 1TNPS 1-1/41T4T (DN 32)4T minimum horizontal waste and trap complying with ASME A112.18.1.
	g. Cooling System:  Electric, with hermetically sealed compressor, cooling coil, air-cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage tank, and adjustable thermostat.
	1) Capacity:  1T8 gph1T4T (0.0084 L/s)4T of 1T50 deg F1T4T (10 deg C)4T cooled water from 1T80 deg F1T4T (27 deg C)4T inlet water and 1T90 deg F1T4T (32 deg C)4T ambient air temperature.
	2) Electrical Characteristics:  120-V ac; single phase; 60 Hz.

	h. Support:  Type I, water cooler carrier.  Refer to "Fixture Supports" Article.



	2.2 FIXTURE SUPPORTS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Josam Co.
	2. MIFAB Manufacturing, Inc.
	3. Smith, Jay R. Mfg. Co.
	4. Tyler Pipe; Wade Div.
	5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc.
	6. Zurn Plumbing Products Group; Specification Drainage Operation.

	C. Description:  ASME A112.6.1M, water cooler carriers.  Include vertical, steel uprights with feet and tie rods and bearing plates with mounting studs matching fixture to be supported.
	1. Type I:  Hanger-type carrier with two vertical uprights.
	2. Supports for Accessible Fixtures:  Include rectangular, vertical, steel uprights instead of steel pipe uprights.



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Use carrier off-floor supports for wall-mounting fixtures, unless otherwise indicated.
	B. Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view.

	3.2 INSTALLATION
	A. Install off-floor supports affixed to building substrate and attach wall-mounting fixtures, unless otherwise indicated.
	B. Install water-supply piping with shutoff valve on supply to each fixture to be connected to water distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be easily reached for operation.  Valves are specifi...
	C. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system.
	D. Install pipe escutcheons at wall penetrations in exposed, finished locations.  Use deep-pattern escutcheons where required to conceal protruding pipe fittings.  Escutcheons are specified in Division 22 Section "Common Work Results for Plumbing."
	E. Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant, silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants."

	3.3 CONNECTIONS
	A. Connect fixtures with water supplies, traps, and risers, and with soil, waste, and vent piping.  Use size fittings required to match fixtures.
	B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Water Cooler Testing:  After electrical circuitry has been energized, test for compliance with requirements.  Test and adjust controls and safeties.
	1. Remove and replace malfunctioning units and retest as specified above.
	2. Report test results in writing.


	3.5 ADJUSTING
	A. Adjust fixture flow regulators for proper flow and stream height.
	B. Adjust water cooler temperature settings.



	230500 common works results for hvac
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Piping materials and installation instructions common to most piping systems.
	2. Dielectric fittings.
	3. Mechanical sleeve seals.
	4. Sleeves.
	5. Escutcheons.
	6. Grout.
	7. HVAC demolition.
	8. Equipment installation requirements common to equipment sections.
	9. Concrete bases.
	10. Supports and anchorages.


	1.2 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within mansard roofs.

	1.3 SUBMITTALS
	A. Welding certificates.

	1.4 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appr...


	PART 2 -  PRODUCTS
	2.1 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.2 JOINING MATERIALS
	A. Refer to individual Division 23 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  ASME B16.21, nonmetallic, flat, asbestos-free, 1T1/8-inch1T4T (3.2-mm)4T maximum thickness unless thickness or specific material is indicated.
	C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	D. Brazing Filler Metals:  AWS A5.8, BCuP Series or BAg1, unless otherwise indicated.
	E. Welding Filler Metals:  Comply with AWS D10.12.

	2.3 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:  Factory-fabricated, union assembly, for 1T250-psig1T4T (1725-kPa)4T minimum working pressure at 1T180 deg F1T4T (82 deg C)4T.
	D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 1T150- or 300-psig1T4T (1035- or 2070-kPa)4T minimum working pressure as required to suit system pressures.
	E. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends; and 1T300-psig1T4T (2070-kPa)4T minimum working pressure at 1T225 deg F1T4T (107 deg C)4T.
	F. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 1T300-psig1T4T (2070-kPa)4T minimum working pressure at 1T225 deg F1T4T (107 deg C)4T.

	2.4 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.
	B. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	C. Pressure Plates:  Carbon steel.  Include two for each sealing element.
	D. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.

	2.5 SLEEVES
	A. Galvanized-Steel Sheet:  1T0.0239-inch1T4T (0.6-mm)4T minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	1. Underdeck Clamp:  Clamping ring with set screws.


	2.6 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.Do not delete or combine types of escutcheons in thre...
	B. One-Piece, Cast-Brass Type:  With set screw.
	1. Finish:  Polished chrome-plated, when exposed and  Rough brass, when concealed.


	2.7 GROUT
	A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
	1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.
	2. Design Mix:  1T5000-psi1T4T (34.5-MPa)4T, 28-day compressive strength.
	3. Packaging:  Premixed and factory packaged.



	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 23 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Install escutcheons for penetrations of walls, ceilings, and floors.
	M. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	N. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1T1-inch1T4T (25-mm)4T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	1. Install steel pipe for sleeves smaller than 1T6 inches1T4T (150 mm)4T in diameter.
	2. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pipe and sleeve.  Tight...

	O. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section "Penetration Firestopping" for materials.
	P. Verify final equipment locations for roughing-in.
	Q. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 23 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

	3.3 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping 1TNPS 21T4T (DN 50)4T and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping 1TNPS 2-1/21T4T (DN 65)4T and larger, adjacent to flanged valves and at final connection to each piece of equipment.
	3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of dissimilar metals.
	4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.


	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.5 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.
	1. Construct concrete bases of dimensions indicated, but not less than 1T4 inches1T4T (100 mm)4T larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 1T18-inch1T4T (450-mm)4T centers around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
	7. Use 1T3000-psi1T4T (20.7-MPa)4T, 28-day compressive-strength concrete and reinforcement as specified in Division 03 Section "Cast-in-Place Concrete."


	3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor HVAC materials and equipment.
	C. Field Welding:  Comply with AWS D1.1.

	3.7 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor HVAC materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.8 GROUTING
	A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.



	230513 common motor requirements for hvac equip
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory.

	1.2 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in HVAC equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 1T3300 feet1T4T (1000 m)4T above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considerin...

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Rotor:  Random-wound, squirrel cage.
	E. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	F. Temperature Rise:  Match insulation rating.
	G. Insulation:  Class F.
	H. Code Letter Designation:
	1. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

	I. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	C. Motors 1/20 HP and Smaller:  Shaded-pole type.
	D. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset wh...


	PART 3 -  EXECUTION (Not Applicable)

	230529 hangers and supports for hvac piping equip
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Steel pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Equipment supports.

	B. See Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for pipe and equipment supports.
	C. See Division 21 Section "Water-Based Fire-Suppression Systems" for pipe hangers for fire-protection piping.
	D. See Division 23 Section(s) "Metal Ducts" for duct hangers and supports.

	1.2 DEFINITIONS
	A. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports."

	1.3 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple pipes capable of supporting combined weight of supported systems, system contents, and test water.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Steel pipe hangers and supports.
	2. Thermal-hanger shield inserts.
	3. Powder-actuated fastener systems.

	B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
	1. Trapeze pipe hangers.  Include Product Data for components.
	2. Metal framing systems.  Include Product Data for components.
	3. Equipment supports.

	C. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure Vessel Code:  Section IX.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 STEEL PIPE HANGERS AND SUPPORTS
	A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 "Hanger and Support Applications" Article for where to use specific hanger and support types.
	B. Manufacturers:
	1. AAA Technology & Specialties Co., Inc.
	2. Bergen-Power Pipe Supports.
	3. B-Line Systems, Inc.; a division of Cooper Industries.
	4. Carpenter & Paterson, Inc.
	5. Empire Industries, Inc.
	6. ERICO/Michigan Hanger Co.
	7. Globe Pipe Hanger Products, Inc.
	8. Grinnell Corp.
	9. GS Metals Corp.
	10. National Pipe Hanger Corporation.
	11. PHD Manufacturing, Inc.
	12. PHS Industries, Inc.
	13. Piping Technology & Products, Inc.
	14. Tolco Inc.

	C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped.
	D. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for support of bearing surface of piping.

	2.3 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

	2.4 METAL FRAMING SYSTEMS
	A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels and other components.
	B. Manufacturers:
	1. B-Line Systems, Inc.; a division of Cooper Industries.
	2. ERICO/Michigan Hanger Co.; ERISTRUT Div.
	3. GS Metals Corp.
	4. Power-Strut Div.; Tyco International, Ltd.
	5. Thomas & Betts Corporation.
	6. Tolco Inc.
	7. Unistrut Corp.; Tyco International, Ltd.

	C. Coatings:  Manufacturer's standard finish, unless bare metal surfaces are indicated.
	D. Nonmetallic Coatings:  Plastic coating, jacket, or liner.

	2.5 THERMAL-HANGER SHIELD INSERTS
	A. Description:  1T100-psig-1T minimum, compressive-strength insulation insert encased in sheet metal shield.
	B. Manufacturers:
	1. Carpenter & Paterson, Inc.
	2. ERICO/Michigan Hanger Co.
	3. PHS Industries, Inc.
	4. Pipe Shields, Inc.
	5. Rilco Manufacturing Company, Inc.
	6. Value Engineered Products, Inc.

	C. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with vapor barrier.
	D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length:  Extend 1T2 inches1T4T (50 mm)4T beyond sheet metal shield for piping operating below ambient air temperature.

	2.6 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers:
	a. Hilti, Inc.
	b. ITW Ramset/Red Head.
	c. Masterset Fastening Systems, Inc.
	d. MKT Fastening, LLC.
	e. Powers Fasteners.


	B. Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated steel, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers:
	a. B-Line Systems, Inc.; a division of Cooper Industries.
	b. Empire Industries, Inc.
	c. Hilti, Inc.
	d. ITW Ramset/Red Head.
	e. MKT Fastening, LLC.
	f. Powers Fasteners.



	2.7 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural-steel shapes.

	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  1T5000-psi1T4T (34.5-MPa)4T, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT APPLICATIONS
	A. Specific hanger and support requirements are specified in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use padded hangers for piping that is subject to scratching.
	F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated stationary pipes, 1TNPS 1/2 to NPS 301T4T (DN 15 to DN 750)4T.
	2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 1T120 to 450 deg F1T4T (49 to 232 deg C)4T pipes, 1TNPS 4 to NPS 161T4T (DN 100 to DN 400)4T, requiring up to 1T4 inches1T4T (100 mm)4T of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes, 1TNPS 3/4 to NPS 241T4T (DN 20 to DN 600)4T, requiring clamp flexibility and up to 1T4 inches1T4T (100 mm)4T of insulation.
	4. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated stationary pipes, 1TNPS 1/2 to NPS 81T4T (DN 15 to DN 200)4T.
	5. U-Bolts (MSS Type 24):  For support of heavy pipes, 1TNPS 1/2 to NPS 301T4T (DN 15 to DN 750)4T.
	6. Pipe Saddle Supports (MSS Type 36):  For support of pipes, 1TNPS 4 to NPS 361T4T (DN 100 to DN 900)4T, with steel pipe base stanchion support and cast-iron floor flange.
	7. Single Pipe Rolls (MSS Type 41):  For suspension of pipes, 1TNPS 1 to NPS 301T4T (DN 25 to DN 750)4T, from 2 rods if longitudinal movement caused by expansion and contraction might occur.
	8. Complete Pipe Rolls (MSS Type 44):  For support of pipes, 1TNPS 2 to NPS 421T4T (DN 50 to DN 1050)4T, if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.

	G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, 1TNPS 3/4 to NPS 201T4T (DN 20 to DN 500)4T.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, 1TNPS 3/4 to NPS 201T4T (DN 20 to DN 500)4T, if longer ends are required for riser clamps.

	H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 1T6 inches1T4T (150 mm)4T for heavy loads.
	2. Steel Clevises (MSS Type 14):  For 1T120 to 450 deg F1T4T (49 to 232 deg C)4T piping installations.

	I. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23):  For structural shapes.
	7. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	a. Light (MSS Type 31):  1T750 lb1T4T (340 kg)4T.
	b. Medium (MSS Type 32):  1T1500 lb1T4T (680 kg)4T.
	c. Heavy (MSS Type 33):  1T3000 lb1T4T (1360 kg)4T.

	8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	9. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.

	J. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

	K. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1T1-1/4 inches1T4T (32 mm)4T.
	2. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll hanger with springs.
	3. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit variability factor to 25 percent to absorb expansion and contraction of piping system from base support.

	L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping system Sections.
	M. Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping system Sections.
	N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from building structure.
	B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified above for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  Weld steel according to AWS D1.1.

	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install powder-actuated fasteners in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install fasteners according to powder-actuated tool manufacturer's operating manual.
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	F. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.
	G. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	H. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, 1TNPS 2-1/21T4T (DN 65)4T and larger and at changes in direction of p...
	K. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	L. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building services piping) are not exceeded.
	M. Insulated Piping:  Comply with the following:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits according to ASME B31.1 for power piping and ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation.
	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	4. Shield Dimensions for Pipe:  Not less than the following:
	a. 1TNPS 1/4 to NPS 3-1/21T4T (DN 8 to DN 90)4T:  1T12 inches1T4T (305 mm)4T long and 1T0.048 inch1T4T (1.22 mm)4T thick.

	5. Insert Material:  Length at least as long as protective shield.
	6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.


	3.3 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make smooth bearing surface.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.4 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, appearance and quality of welds, and methods used in correcting welding work, and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and contours of welded surfaces match adjacent contours.


	3.5 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.

	3.6 PAINTING
	A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted sur...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 1T2.0 mils1T4T (0.05 mm)4T.

	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	230553 identification for hvac piping and equip
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Duct labels.


	1.2 SUBMITTAL
	A. Product Data:  For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness:  Brass, 1T0.032-inch1T4T (0.8-mm)4T minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Minimum Label Size:  Length and width vary for required label content, but not less than 1T2-1/2 by 3/4 inch1T4T (64 by 19 mm)4T.
	3. Minimum Letter Size:  1T1/4 inch1T4T (6.4 mm)4T for name of units if viewing distance is less than 1T24 inches1T4T (600 mm)4T, 1T1/2 inch1T4T (13 mm)4T for viewing distances up to 1T72 inches1T4T (1830 mm)4T, and proportionately larger lettering fo...
	4. Fasteners:  Stainless-steel rivets or self-tapping screws.
	5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Plastic Labels for Equipment:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1T1/16 inch1T4T (1.6 mm)4T thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  White.
	3. Background Color:  Black.
	4. Maximum Temperature:  Able to withstand temperatures up to 1T160 deg F1T4T (71 deg C)4T.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 1T2-1/2 by 3/4 inch1T4T (64 by 19 mm)4T.
	6. Minimum Letter Size:  1T1/4 inch1T4T (6.4 mm)4T for name of units if viewing distance is less than 1T24 inches1T4T (600 mm)4T, 1T1/2 inch1T4T (13 mm)4T for viewing distances up to 1T72 inches1T4T (1830 mm)4T, and proportionately larger lettering fo...
	7. Fasteners:  Stainless-steel rivets or self-tapping screws.
	8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	C. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	D. Equipment Label Schedule:  For each item of equipment to be labeled, on 1T8-1/2-by-11-inch1T4T (A4)4T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), p...

	2.2 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to [partially cover] [cover full] circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1T1-1/2 inches1T4T (38 mm)4T high.


	2.3 DUCT LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1T1/16 inch1T4T (1.6 mm)4T thick, and having predrilled holes for attachment hardware.
	B. Maximum Temperature:  Able to withstand temperatures up to 1T160 deg F1T4T (71 deg C)4T.
	C. Minimum Label Size:  Length and width vary for required label content, but not less than 1T2-1/2 by 3/4 inch1T4T (64 by 19 mm)4T.
	D. Minimum Letter Size:  1T1/4 inch1T4T (6.4 mm)4T for name of units if viewing distance is less than 1T24 inches1T4T (600 mm)4T, 1T1/2 inch1T4T (13 mm)4T for viewing distances up to 1T72 inches1T4T (1830 mm)4T, and proportionately larger lettering fo...
	E. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	F. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both directions, or as separate unit on each duct label to indicate flow direction.
	2. Lettering Size:  At least 1T1-1/2 inches1T4T (38 mm)4T high.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 PIPE LABEL INSTALLATION
	A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 1T50 feet1T4T (15 m)4T along each run.  Reduce intervals to 1T25 feet1T4T (7.6 m)4T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.4 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 1T50 feet1T4T (15 m)4T in each space where ducts are exposed or concealed by removable ceiling system.



	230593 testing adjusting and balancing for hvac
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes TAB to produce design objectives for the following:
	1. Air Systems:
	a. Constant-volume air systems.

	2. Kitchen hood airflow balancing.
	3. Verifying that automatic control devices are functioning properly.
	4. Reporting results of activities and procedures specified in this Section.


	1.2 SUBMITTALS
	A. Strategies and Procedures Plan:  Within 30 days from Contractor's Notice to Proceed, submit  copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation" Article.  Include a complete set of report forms intended for use...
	B. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on approved forms certified by TAB firm.
	C. Warranties specified in this Section.

	1.3 QUALITY ASSURANCE
	A. TAB Firm Qualifications:  Engage a TAB firm certified by AABC or NEBB.
	B. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that TAB team complied with approved TAB plan and the procedures specified and referenced in this Specification.

	C. TAB Report Forms:  Use standard forms from AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems." NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems."

	1.4 PROJECT CONDITIONS
	A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.5 COORDINATION
	A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, HVAC controls installers, and other mechanics to operate HVAC systems and equipment to support and assist TAB activities.
	B. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.

	1.6 WARRANTY
	A. National Project Performance Guarantee:  Provide a guarantee on AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating that AABC will assist in completing requirements of the Contract ...
	1. The certified TAB firm has tested and balanced systems according to the Contract Documents.
	2. Systems are balanced to optimum performance capabilities within design and installation limits.

	B. Special Guarantee:  Provide a guarantee on NEBB forms stating that NEBB will assist in completing requirements of the Contract Documents if TAB firm fails to comply with the Contract Documents.  Guarantee shall include the following provisions:
	1. The certified TAB firm has tested and balanced systems according to the Contract Documents.
	2. Systems are balanced to optimum performance capabilities within design and installation limits.



	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	1. Verify that balancing devices, such as fittings, and manual volume dampers, are required by the Contract Documents.  Verify that quantities and locations of these balancing devices are accessible and appropriate for effective balancing and for effi...

	B. Examine approved submittal data of HVAC systems and equipment.
	C. Examine Project Record Documents described in Division 01 Section "Project Record Documents."
	D. Examine design data, including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine equipment performance data including fan curves.  Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a...
	F. Examine system and equipment installations to verify that they are complete and that testing, cleaning, adjusting, and commissioning specified in individual Sections have been performed.
	G. Examine system and equipment test reports.
	H. Examine HVAC system and equipment installations to verify that indicated balancing devices, such as fittings, and manual volume dampers, are properly installed, and that their locations are accessible and appropriate for effective balancing and for...
	I. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing.
	J. Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	K. Examine equipment for installation and for properly operating safety interlocks and controls.
	L. Examine automatic temperature system components to verify the following:
	1. Dampers and other controlled devices are operated by the intended controller.
	2. Dampers are in the position indicated by the controller.
	3. Integrity of valves and dampers for free and full operation and for tightness of fully closed and fully open positions.
	4. Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and cold walls.
	5. Sensors are located to sense only the intended conditions.
	6. Sequence of operation for control modes is according to the Contract Documents.
	7. Controller set points are set at indicated values.
	8. Interlocked systems are operating.
	9. Changeover from heating to cooling mode occurs according to indicated values.

	M. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system readiness checks and prepare system readiness reports.  Verify the following:
	1. Permanent electrical power wiring is complete.
	2. Automatic temperature-control systems are operational.
	3. Equipment and duct access doors are securely closed.
	4. Balance and fire dampers are open.
	5. Windows and doors can be closed so indicated conditions for system operations can be met.


	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in ASHRAE 111, AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" and NEBB's "Procedural Standards f...
	B. Cut insulation, ducts and equipment cabinets for installation of test probes to the minimum extent necessary to allow adequate performance of procedures.  After testing and balancing, close probe holes and patch insulation with new materials identi...
	C. Mark equipment and balancing device settings with paint or other suitable, permanent identification material, including damper-control positions, fan-speed-control levers, and similar controls and devices, to show final settings.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. Determine the best locations in main and branch ducts for accurate duct airflow measurements.
	D. Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air dampers, through the supply-fan discharge and mixing dampers.
	E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	F. Verify that motor starters are equipped with properly sized thermal protection.
	G. Check dampers for proper position to achieve desired airflow path.
	H. Check for airflow blockages.
	I. Check condensate drains for proper connections and functioning.
	J. Check for proper sealing of air-handling unit components.
	K. Check for proper sealing of air duct system.

	3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	1. Measure fan static pressures to determine actual static pressure as follows:
	a. Measure outlet static pressure as far downstream from the fan as practicable and upstream from restrictions in ducts such as elbows and transitions.
	b. Measure static pressure directly at the fan outlet or through the flexible connection.
	c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, upstream from flexible connection and downstream from duct restrictions.
	d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the fan.

	2. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, and other air-handling and -treating equipment.
	a. Simulate dirty filter operation and record the point at which maintenance personnel must change filters.

	3. Measure static pressures entering and leaving other devices such as sound traps, heat recovery equipment, and air washers, under final balanced conditions.
	4. Compare design data with installed conditions to determine variations in design static pressures versus actual static pressures.  Compare actual system effect factors with calculated system effect factors to identify where variations occur.  Recomm...
	5. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated speed.  Make required adjustments to pulley sizes, motor sizes, and electrical connections to accommodate fan-speed changes.
	6. Do not make fan-speed adjustments that result in motor overload.  Consult equipment manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor amperage to ensure that no overload will occur.  Measure amperage in full cool...

	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	1. Measure static pressure at a point downstream from the balancing damper and adjust volume dampers until the proper static pressure is achieved.
	a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse measurements, measure airflow at terminal outlets and inlets and calculate the total airflow for that zone.

	2. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust submain and branch ducts to indicated airflows within specified tolerances.

	C. Measure terminal outlets and inlets without making adjustments.
	1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and calculating factors.

	D. Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using volume dampers rather than extractors and the dampers at air terminals.
	1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities without generating noise levels above the limitations prescribed by the Contract Documents.
	2. Adjust patterns of adjustable outlets for proper distribution without drafts.


	3.6 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer, model, and serial numbers.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Efficiency rating.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter thermal-protection-element rating.


	3.7 PROCEDURES FOR CONDENSING UNITS
	A. Verify proper rotation of fans.
	B. Measure entering- and leaving-air temperatures.
	C. Record compressor data.

	3.8 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Electric-Heating Coils:  Measure the following data for each coil:
	1. Nameplate data.
	2. Airflow.
	3. Entering- and leaving-air temperature at full load.
	4. Voltage and amperage input of each phase at full load and at each incremental stage.
	5. Calculated kilowatt at full load.
	6. Fuse or circuit-breaker rating for overload protection.

	B. Refrigerant Coils:  Measure the following data for each coil:
	1. Dry-bulb temperature of entering and leaving air.
	2. Wet-bulb temperature of entering and leaving air.
	3. Airflow.
	4. Air pressure drop.
	5. Refrigerant suction pressure and temperature.


	3.9 PROCEDURES FOR TEMPERATURE MEASUREMENTS
	A. During TAB, report the need for adjustment in temperature regulation within the automatic temperature-control system.
	B. Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive eight-hour days, in each separately controlled zone, to prove correctness of final temperature settings.  Measure when the building or zone is occupied.
	C. Measure outside-air, wet- and dry-bulb temperatures.

	3.10 PROCEDURES FOR COMMERCIAL KITCHEN HOODS
	A. Measure, adjust, and record the airflow of each kitchen hood.  For kitchen hoods designed with integral makeup air, measure and adjust the exhaust and makeup airflow.  Measure airflow by duct Pitot-tube traverse.  If a duct Pitot-tube traverse is n...
	1. Install welded test ports in the sides of the exhaust duct for the duct Pitot-tube traverse.  Install each test port with a threaded cap that is liquid tight.

	B. After balancing is complete, do the following:
	1. Measure and record the static pressure at the hood exhaust-duct connection.
	2. Measure and record the hood face velocity.  Make measurements at multiple points across the face of the hood.  Perform measurements at a maximum of 1T12 inches1T4T (300 mm)4T between points and between any point and the perimeter.  Calculate the av...
	3. Check the hood for capture and containment of smoke using a smoke emitting device.  Observe the smoke pattern.  Make adjustments to room airflow patterns to achieve optimum results.

	C. Visually inspect the hood exhaust duct throughout its entire length in compliance with authorities having jurisdiction.  Begin at the hood connection and end at the point it discharges outdoors.  Report findings.
	1. Check duct slopes as required.
	2. Verify that duct access is installed as required.
	3. Verify that point of termination is as required.
	4. Verify that duct air velocity is within the range required.
	5. Verify that duct is within a fire-rated enclosure.

	D. Report deficiencies.

	3.11 TEMPERATURE-CONTROL VERIFICATION
	A. Verify that controllers are calibrated and commissioned.
	B. Check transmitter and controller locations and note conditions that would adversely affect control functions.
	C. Record controller settings and note variances between set points and actual measurements.
	D. Check the operation of limiting controllers (i.e., high- and low-temperature controllers).
	E. Check free travel and proper operation of control devices such as damper and valve operators.
	F. Check the sequence of operation of control devices.  Note air pressures and device positions and correlate with airflow and water flow measurements.  Note the speed of response to input changes.
	G. Check the interaction of electrically operated switch transducers.
	H. Check the interaction of interlock and lockout systems.
	I. Check main control supply-air pressure and observe compressor and dryer operations.
	J. Record voltages of power supply and controller output.  Determine whether the system operates on a grounded or nongrounded power supply.
	K. Note operation of electric actuators using spring return for proper fail-safe operations.

	3.12 TOLERANCES
	A. Set HVAC system airflow and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus 5 to plus 10 percent.
	2. Air Outlets and Inlets:  0 to minus 10 percent.


	3.13 FINAL REPORT
	A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in three-ring binder, tabulated and divided into sections by tested and balanced systems.
	B. Include a certification sheet in front of binder signed and sealed by the certified testing and balancing engineer.
	1. Include a list of instruments used for procedures, along with proof of calibration.

	C. Final Report Contents:  In addition to certified field report data, include the following:
	1. Fan curves.
	2. Manufacturers' test data.
	3. Field test reports prepared by system and equipment installers.
	4. Other information relative to equipment performance, but do not include Shop Drawings and Product Data.

	D. General Report Data:  In addition to form titles and entries, include the following data in the final report, as applicable:
	1. Title page.
	2. Name and address of TAB firm.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB firm who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer, type size, and fittings.
	14. Notes to explain why certain final data in the body of reports varies from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outside-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Fan drive settings including settings and percentage of maximum pitch diameter.
	e. Other system operating conditions that affect performance.


	E. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	1. Quantities of outside, supply, return, and exhaust airflows.
	2. Duct, outlet, and inlet sizes.
	3. Position of balancing devices.


	3.14 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional testing and balancing to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional testing, inspecting, and adjusting during near-peak summer and winter conditions.



	230700 hvac insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Insulation Materials:
	a. Flexible elastomeric.
	b. Mineral fiber.

	2. Fire-rated insulation systems.
	3. Insulating cements.
	4. Adhesives.
	5. Mastics.
	6. Sealants.
	7. Factory-applied jackets.
	8. Field-applied fabric-reinforcing mesh.
	9. Field-applied jackets.
	10. Tapes.
	11. Securements.
	12. Corner angles.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Systems Insulation."
	2. Division 22 Section "Plumbing Insulation."
	3. Division 23 Section "Metal Ducts" for duct liners.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	3. Detail removable insulation at piping specialties, equipment connections, and access panels.
	4. Detail application of field-applied jackets.
	5. Detail application at linkages of control devices.
	6. Detail field application for each equipment type.

	C. Field quality-control reports.

	1.3 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and inspecting agency acceptable to authorities h...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.



	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Aeroflex USA Inc.; Aerocel.
	b. Armacell LLC; AP Armaflex.
	c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.


	G. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket.  Factory-applied jacket requirements are specified in "Factory...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Johns Manville; Microlite.
	b. Knauf Insulation; Duct Wrap.
	c. Owens Corning; All-Service Duct Wrap.


	H. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide insulation with factory-applied FSK jacket.  Factory-applied jacket ...
	1. Products:  Subject to compliance with requirements, provide available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Johns Manville; 800 Series Spin-Glas.
	b. Knauf Insulation; Insulation Board.
	c. Owens Corning; Fiberglas 700 Series.


	I. Mineral-Fiber, Preformed Pipe Insulation:
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Johns Manville; Micro-Lok.
	b. Knauf Insulation; 1000 Pipe Insulation.
	c. Owens Corning; Fiberglas Pipe Insulation.

	2. Type I, 1T850 deg F1T4T (454 deg C)4T Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  Factory-applied jacket requirements are specified in "Factory-Appl...


	2.2 FIRE-RATED INSULATION SYSTEMS
	A. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is tested and certified to provide a fire rating by a NRTL acceptable to authority having jurisdiction.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Johns Manville; Firetemp Wrap.
	b. Thermal Ceramics; FireMaster Duct Wrap.
	c. 3M; Fire Barrier Wrap Products.



	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Flexible Elastomeric:  Comply with MIL-A-24179A, Type II, Class I.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Aeroflex USA Inc.; Aeroseal.
	b. Armacell LCC; 520 Adhesive.
	c. Foster Products Corporation, H. B. Fuller Company; 85-75.
	d. RBX Corporation; Rubatex Contact Adhesive.


	C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Products, Division of ITW; CP-82.
	b. Foster Products Corporation, H. B. Fuller Company; 85-20.
	c. ITW TACC, Division of Illinois Tool Works; S-90/80.
	d. Marathon Industries, Inc.; 225.
	e. Mon-Eco Industries, Inc.; 22-25.



	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, Type II.
	B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Products, Division of ITW; CP-35.
	b. Foster Products Corporation, H. B. Fuller Company; 30-90.
	c. ITW TACC, Division of Illinois Tool Works; CB-50.
	d. Marathon Industries, Inc.; 590.
	e. Mon-Eco Industries, Inc.; 55-40.
	f. Vimasco Corporation; 749.

	2. Water-Vapor Permeance:  ASTM E 96, Procedure B, 1T0.013 perm1T4T (0.009 metric perm)4T at 1T43-mil1T4T (1.09-mm)4T dry film thickness.
	3. Service Temperature Range:  1TMinus 20 to plus 180 deg F1T4T (Minus 29 to plus 82 deg C)4T.
	4. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight.
	5. Color:  White.

	C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Products, Division of ITW; CP-10.
	b. Foster Products Corporation, H. B. Fuller Company; 35-00.
	c. ITW TACC, Division of Illinois Tool Works; CB-05/15.
	d. Marathon Industries, Inc.; 550.
	e. Mon-Eco Industries, Inc.; 55-50.
	f. Vimasco Corporation; WC-1/WC-5.

	2. Water-Vapor Permeance:  ASTM F 1249, 1T3 perms1T4T (2 metric perms)4T at 1T0.0625-inch1T4T (1.6-mm)4T dry film thickness.
	3. Service Temperature Range:  1TMinus 20 to plus 200 deg F1T4T (Minus 29 to plus 93 deg C)4T.
	4. Solids Content:  63 percent by volume and 73 percent by weight.
	5. Color:  White.


	2.5 SEALANTS
	A. Joint Sealants:
	B. FSK Flashing Sealants:
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Products, Division of ITW; CP-76-8.
	b. Foster Products Corporation, H. B. Fuller Company; 95-44.
	c. Marathon Industries, Inc.; 405.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Vimasco Corporation; 750.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  1TMinus 40 to plus 250 deg F1T4T (Minus 40 to plus 121 deg C)4T.
	5. Color:  Aluminum.
	6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. ASJ Flashing Sealants and PVC Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Products, Division of ITW; CP-76.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  1TMinus 40 to plus 250 deg F1T4T (Minus 40 to plus 121 deg C)4T.
	5. Color:  White.
	6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.6 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C 1136, Type I.
	2. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.7 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket schedules.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Johns Manville; Zeston.
	b. P.I.C. Plastics, Inc.; FG Series.
	c. Proto PVC Corporation; LoSmoke.
	d. Speedline Corporation; SmokeSafe.

	2. Adhesive:  As recommended by jacket material manufacturer.
	3. Color:  White.
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.

	5. Factory-fabricated tank heads and tank side panels.

	C. Self-Adhesive Outdoor Jacket:  1T60-mil-1T4T (1.5-mm-)4T thick, laminated vapor barrier and waterproofing membrane for installation over insulation located aboveground outdoors; consisting of a rubberized bituminous resin on a crosslaminated polyet...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Polyguard; Alumaguard 60.
	b. Venturetape, Ventureclad.



	2.8 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
	b. Compac Corp.; 104 and 105.
	c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
	d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

	2. Width:  1T3 inches1T4T (75 mm)4T.
	3. Thickness:  1T11.5 mils1T4T (0.29 mm)4T.
	4. Adhesion:  1T90 ounces force/inch1T4T (1.0 N/mm)4T in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  1T40 lbf/inch1T4T (7.2 N/mm)4T in width.
	7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
	b. Compac Corp.; 110 and 111.
	c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
	d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

	2. Width:  1T3 inches1T4T (75 mm)4T.
	3. Thickness:  1T6.5 mils1T4T (0.16 mm)4T.
	4. Adhesion:  1T90 ounces force/inch1T4T (1.0 N/mm)4T in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  1T40 lbf/inch1T4T (7.2 N/mm)4T in width.
	7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

	C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for indoor and outdoor applications.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555.
	b. Compac Corp.; 130.
	c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape.
	d. Venture Tape; 1506 CW NS.

	2. Width:  1T2 inches1T4T (50 mm)4T.
	3. Thickness:  1T6 mils1T4T (0.15 mm)4T.
	4. Adhesion:  1T64 ounces force/inch1T4T (0.7 N/mm)4T in width.
	5. Elongation:  500 percent.
	6. Tensile Strength:  1T18 lbf/inch1T4T (3.3 N/mm)4T in width.


	2.9 SECUREMENTS
	A. Aluminum Bands:  1TASTM B 2091T4T (ASTM B 209M)4T, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 1T0.020 inch1T4T (0.51 mm)4T thick, 1T1/2 inch1T4T (13 mm)4T wide with wing or closed seal.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Products; Bands.
	b. PABCO Metals Corporation; Bands.
	c. RPR Products, Inc.; Bands.


	B. Insulation Pins and Hangers:
	1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place.  Comply with...
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T.
	2) GEMCO; Perforated Base.
	3) Midwest Fasteners, Inc.; Spindle.

	b. Baseplate:  Perforated, galvanized carbon-steel sheet, 1T0.030 inch1T4T (0.76 mm)4T thick by 1T2 inches1T4T (50 mm)4T square.
	c. Spindle:  Copper- or zinc-coated, low carbon steel, fully annealed, 1T0.106-inch-1T4T (2.6-mm-)4T diameter shank, length to suit depth of insulation indicated.
	d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

	2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate fastened to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place.  Comply...
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	1) GEMCO; Nylon Hangers.
	2) Midwest Fasteners, Inc.; Nylon Insulation Hangers.

	b. Baseplate:  Perforated, nylon sheet, 1T0.030 inch1T4T (0.76 mm)4T thick by 1T1-1/2 inches1T4T (38 mm)4T in diameter.
	c. Spindle:  Nylon, 1T0.106-inch-1T4T (2.6-mm-)4T diameter shank, length to suit depth of insulation indicated, up to 1T2-1/2 inches1T4T (63 mm)4T.
	d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

	3. Insulation-Retaining Washers:  Self-locking washers formed from 1T0.016-inch-1T4T (0.41-mm-)4T thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1T1-1/2 inches1T4T (38 mm)4T in...
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	1) AGM Industries, Inc.; RC-150.
	2) GEMCO; R-150.
	3) Midwest Fasteners, Inc.; WA-150.
	4) Nelson Stud Welding; Speed Clips.

	b. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure permanent retention of cap in exposed locations.

	4. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 1T0.016-inch-1T4T (0.41-mm-)4T thick nylon sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1T1-1/2 inches1T4T (38 mm)4T in di...
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	1) GEMCO.
	2) Midwest Fasteners, Inc.



	C. Staples:  Outward-clinching insulation staples, nominal 1T3/4-inch-1T4T (19-mm-)4T wide, stainless steel or Monel.
	D. Wire:  1T0.080-inch1T4T (2.0-mm)4T nickel-copper alloy.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. C & F Wire.
	b. Childers Products.
	c. PABCO Metals Corporation.
	d. RPR Products, Inc.



	2.10 CORNER ANGLES
	A. PVC Corner Angles:  1T30 mils1T4T (0.8 mm)4T thick, minimum 1T1 by 1 inch1T4T (25 by 25 mm)4T, PVC according to ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent surface.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of equipment, duct system, and pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 1T3-inch-1T4T (75-mm-)4T wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 1T4 inches1T4T (100 mm)4T o.c.
	3. Overlap jacket longitudinal seams at least 1T1-1/2 inches1T4T (38 mm)4T.  Install insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at [1...
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to duct and pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 1T4 inches1T4T (100 mm)4T beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	P. For above ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.


	3.3 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside roof flashing at least 1T2 inches1T4T (50 mm)4T below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 1T2 inches1T4T (50 mm)4T.
	4. Seal jacket to wall flashing with flashing sealant.

	C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.  Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrat...
	1. Comply with requirements in Division 07 Section "Penetration Firestopping"irestopping and fire-resistive joint sealers.

	E. Insulation Installation at Floor Penetrations:
	1. Duct:  Install insulation continuously through floor penetrations that are not fire rated.  For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves and externally insulate damper sleeve beyond floor to match adja...
	2. Pipe:  Install insulation continuously through floor penetrations.
	3. Seal penetrations through fire-rated assemblies.  Comply with requirements in Division 07 Section "Penetration Firestopping."


	3.4 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves and Unions:
	1. Install insulation over fittings, valves, unions, and other specialties with continuous thermal and vapor-retarder integrity, unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, ...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the next and hold in place with tie ...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or o...
	5. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	6. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  Reinforce the mastic with fabric-reinforcing mes...
	7. For services not specified to receive a field-applied jacket except for flexible elastomeric, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insul...
	8. Stencil or label the outside insulation jacket of each union with the word "UNION."  Match size and color of pipe labels.

	C. Install removable insulation covers at locations indicated.  Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union long at least two times the insulation thickness over adjacent pipe insulation on each side of flange or union.  Secure flange cover in pl...
	3. Construct removable valve insulation covers in same manner as for flanges except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie wire.  Extend insulation at least 1T2 inches1...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.5 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.6 MINERAL-FIBER INSULATION INSTALLATION
	A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 1T18 inches1T4T (450 mm)4T and smaller, place pins along longitudinal centerline of duct.  Space 1T3 inches1T4T (75 mm)4T maximum from insulation end joints, and 1T16 inches1T4T (400 mm)4T o.c.
	b. On duct sides with dimensions larger than 1T18 inches1T4T (450 mm)4T, place pins 1T16 inches1T4T (400 mm)4T o.c. each way, and 1T3 inches1T4T (75 mm)4T maximum from insulation joints.  Install additional pins to hold insulation tightly against surf...
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Impale insulation over pins and attach speed washers.
	f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 1T2 inches1T4T (50 mm)4T from 1 edge and 1 end of ins...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 1T50 deg F1T4T (10 deg C)4T at 1T18-foot1T4T (5.5-m)4T intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of ...

	5. Overlap unfaced blankets a minimum of 1T2 inches1T4T (50 mm)4T on longitudinal seams and end joints.  At end joints, secure with steel bands spaced a maximum of 1T18 inches1T4T (450 mm)4T o.c.
	6. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 1T6-inch-1T4T (150-mm-)4T wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins spaced...

	B. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 1T18 inches1T4T (450 mm)4T and smaller, place pins along longitudinal centerline of duct.  Space 1T3 inches1T4T (75 mm)4T maximum from insulation end joints, and 1T16 inches1T4T (400 mm)4T o.c.
	b. On duct sides with dimensions larger than 1T18 inches1T4T (450 mm)4T, space pins 1T16 inches1T4T (400 mm)4T o.c. each way, and 1T3 inches1T4T (75 mm)4T maximum from insulation joints.  Install additional pins to hold insulation tightly against surf...
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 1T2 inches1T4T (50 mm)4T from 1 edge and 1 end of ins...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 1T50 deg F1T4T (10 deg C)4T at 1T18-foot1T4T (5.5-m)4T intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of ...

	5. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Groove and score insulation to fit as closely as possible to outside and inside radius of elbows.  Install insulation on round and flat-...
	6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 1T6-inch-1T4T (150-mm-)4T wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins spaced...


	3.7 FIELD-APPLIED JACKET INSTALLATION
	A. Where PVC jackets are indicated, install with 1T1-inch1T4T (25-mm)4T overlap at longitudinal seams and end joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels.  Seal with manufacturer's rec...
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	B. Where PVDC jackets are indicated, install as follows:
	1. Apply three separate wraps of filament tape per insulation section to secure pipe insulation to pipe prior to installation of PVDC jacket.
	2. Wrap factory-presized jackets around individual pipe insulation sections with one end overlapping the previously installed sheet.  Install presized jacket with an approximate overlap at butt joint of 1T2 inches1T4T (50 mm)4T over the previous secti...
	3. Continuous jacket can be spiral wrapped around a length of pipe insulation.  Apply adhesive or PVDC tape at overlapped spiral edge.  When electing to use adhesives, refer to manufacturer's written instructions for application of adhesives along thi...
	4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer circumference of 1T33-1/2 inches1T4T (850 mm)4T or less.  The 1T33-1/2-inch-1T4T (850-mm-)4T circumference limit allows for 1T2-inch-1T4T (50-mm-)4...
	5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.


	3.8 FIRE-RATED INSULATION SYSTEM INSTALLATION
	A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and supports to maintain a continuous fire rating.
	B. Insulate duct access panels and doors to achieve same fire rating as duct.
	C. Install firestopping at penetrations through fire-rated assemblies.  Fire-stop systems are specified in Division 07 Section "Penetration Firestopping."

	3.9 FINISHES
	A. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	B. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the completed Work.
	C. Do not field paint aluminum or stainless-steel jackets.

	3.10 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one location(s) for each duct system defined in the "Duct ...
	2. Inspect field-insulated equipment, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one location(s) for each type of equipmen...
	3. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to three locations of straight p...

	C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.11 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply, return and outdoor air.
	2. Indoor, exposed supply, return and outdoor air.
	3. Indoor, concealed, Type I, commercial, kitchen hood exhaust.
	4. Indoor, exposed, Type I, commercial, kitchen hood exhaust.
	5. Indoor, concealed oven and warewash exhaust.
	6. Indoor, exposed oven and warewash exhaust.
	7. Indoor, concealed exhaust between isolation damper and penetration of building exterior.
	8. Indoor, exposed exhaust between isolation damper and penetration of building exterior.
	9. Outdoor, concealed supply and return.
	10. Outdoor, exposed supply and return.

	B. Items Not Insulated:
	1. Metal ducts with duct liner of sufficient thickness to comply with energy code and ASHRAE/IESNA 90.1.
	2. Factory-insulated flexible ducts.
	3. Factory-insulated plenums and casings.
	4. Flexible connectors.
	5. Vibration-control devices.
	6. Factory-insulated access panels and doors.


	3.12 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, Supply & Return-Air Duct and Plenum Insulation:  Mineral-fiber blanket, 1T1-1/2 inches1T4T (38 mm)4T thick and 1T0.75-lb/cu. ft.1T4T (12-kg/cu. m)4T nominal density.
	B. Concealed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation:  Fire-rated board; thickness as required to achieve 2-hour fire rating.
	C. Exposed, Supply & Return-Air Duct and Plenum Insulation:  Mineral-fiber board, 1T1-1/2 inches1T4T (38 mm), 4T 1T3-lb/cu. ft.1T4T (48-kg/cu. m)4T nominal density.
	D. Exposed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation:  Fire-rated board; thickness as required to achieve 2-hour fire rating.

	3.13 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Insulation materials and thicknesses are identified below.  If more than one material is listed for a duct system, selection from materials listed is Contractor's option.
	B. Concealed (Mansard), Supply & Return-Air Duct and Plenum Insulation:  Mineral-fiber blanket,  1T2 inches1T4T (50 mm) 4Tthick and 1T3-lb/cu. ft.1T4T (48-kg/cu. m)4T nominal density.
	C. Exposed, Supply & Return-Air Duct and Plenum Insulation:  Mineral-fiber board,  1T2 inches1T4T (50 mm) 4Tthick and 1T3-lb/cu. ft.1T4T (48-kg/cu. m)4T nominal density.

	3.14 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.15 INDOOR PIPING INSULATION SCHEDULE
	A. Refrigerant Suction and Hot-Gas Piping:  Flexible elastomeric, 1T1 inch1T4T (25 mm)4T thick.

	3.16 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
	A. Refrigerant Suction and Hot-Gas Piping:  Insulation shall be the following:
	1. Flexible Elastomeric:  11T inch1T thick.


	3.17 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Ducts and Plenums, Concealed:
	1. None.

	D. Ducts and Plenums, Exposed:
	1. None.

	E. Piping, Concealed:
	1. None.

	F. Piping, Exposed:
	1. None.
	2. PVC.


	3.18 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Ducts and Plenums, Concealed:
	1. None.

	D. Ducts and Plenums, Exposed:
	1. EPDM.

	E. Piping, Concealed:
	1. None.

	F. Piping, Exposed:
	1. EPDM.
	END OF SECTION 230700




	232300 refrigerant piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes refrigerant piping used for air-conditioning applications.

	1.2 PERFORMANCE REQUIREMENTS
	A. Line Test Pressure for Refrigerant R-22:
	1. Suction Lines for Air-Conditioning Applications:  1T185 psig1T4T (1276 kPa)4T.
	2. Suction Lines for Heat-Pump Applications:  1T325 psig1T4T (2241 kPa)4T.
	3. Hot-Gas and Liquid Lines:  1T325 psig1T4T (2241 kPa)4T.


	1.3 SUBMITTALS
	A. Product Data:  For each type of valve and refrigerant piping specialty indicated.  Include pressure drop based on manufacturer's test data.
	B. Shop Drawings:  Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil traps, double risers, wall and floor penetrations, and equ...
	1. Refrigerant piping indicated on Drawings is schematic only.  Size piping and design actual piping layout, including oil traps, double risers, specialties, and pipe and tube sizes to accommodate, as a minimum, equipment provided, elevation differenc...

	C. Field quality-control test reports.
	D. Operation and maintenance data.

	1.4 QUALITY ASSURANCE
	A. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."
	B. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

	1.5 PRODUCT STORAGE AND HANDLING
	A. Store piping in a clean and protected area with end caps in place to ensure that piping interior and exterior are clean when installed.


	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	A. Copper Tube:  ASTM B 280, Type ACR.
	B. Wrought-Copper Fittings:  ASME B16.22.
	C. Wrought-Copper Unions:  ASME B16.22.
	D. Solder Filler Metals:  ASTM B 32.  Use 95-5 tin antimony or alloy HB solder to join copper socket fittings on copper pipe.
	E. Brazing Filler Metals:  AWS A5.8.
	F. Flexible Connectors:
	1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacket.
	2. End Connections:  Socket ends.
	3. Offset Performance:  Capable of minimum 1T3/4-inch1T4T (20-mm)4T misalignment in minimum 1T7-inch-1T4T (180-mm-)4T long assembly.
	4. Pressure Rating:  Factory test at minimum 1T500 psig1T4T (3450 kPa)4T.
	5. Maximum Operating Temperature:  1T250 deg F1T4T (121 deg C)4T.


	2.2 VALVES AND SPECIALTIES
	A. Service Valves:
	1. Body:  Forged brass with brass cap including key end to remove core.
	2. Core:  Removable ball-type check valve with stainless-steel spring.
	3. Seat:  Polytetrafluoroethylene.
	4. End Connections:  Copper spring.
	5. Working Pressure Rating:  1T500 psig1T4T (3450 kPa)4T.


	2.3 REFRIGERANTS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Atofina Chemicals, Inc.
	2. DuPont Company; Fluorochemicals Div.
	3. Honeywell, Inc.; Genetron Refrigerants.
	4. INEOS Fluor Americas LLC.

	C. ASHRAE 34, R-4109:  Pentafluoruethane/Difluoromethane.


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints.
	B. Hot-Gas and Liquid Lines[, and Suction Lines for Heat-Pump Applications]:  Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with [brazed] [or] [soldered] joints.

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems; indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  ...
	B. Install refrigerant piping according to ASHRAE 15.
	C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping adjacent to machines to allow service and maintenance.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.
	K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and specialties in accessible locations to allow for service and inspection.  Install access doors or panels as specified in Division 08 Section "Access Door...
	L. Install refrigerant piping in protective conduit where installed belowground.
	M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury.
	N. Slope refrigerant piping as follows:
	1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor.
	2. Install horizontal suction lines with a uniform slope downward to compressor.
	3. Install traps and double risers to entrain oil in vertical runs.
	4. Liquid lines may be installed level.

	O. When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, and packing, and accessible internal parts of refrigerant specialties.  Do not apply heat near expansion-valve bulb.
	P. Install pipe sleeves at penetrations in exterior walls and floor assemblies.
	Q. Seal penetrations through fire and smoke barriers according to Division 07 Section "Penetration Firestopping."
	R. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for insulation installation.
	S. Install sleeves through floors, walls, or ceilings, sized to permit installation of full-thickness insulation.
	T. Seal pipe penetrations through exterior walls according to Division 07 Section "Joint Sealants" for materials and methods.
	U. Identify refrigerant piping and valves according to Division 23 Section "Identification for HVAC Piping and Equipment."

	3.3 PIPE JOINT CONSTRUCTION
	A. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube."
	1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper pipe.
	2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel.


	3.4 HANGERS AND SUPPORTS
	A. Hanger, support, and anchor products are specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal runs less than 1T20 feet1T4T (6 m)4T long.
	2. Roller hangers and spring hangers for individual horizontal runs 1T20 feet1T4T (6 m)4T or longer.
	3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 1T20 feet1T4T (6 m)4T or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.

	C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes:
	1. 1TNPS 1/21T4T (DN 15)4T:  Maximum span, 1T60 inches1T4T (1500 mm)4T; minimum rod size, 1T1/4 inch1T4T (6.4 mm)4T.
	2. 1TNPS 5/81T4T (DN 18)4T:  Maximum span, 1T60 inches1T4T (1500 mm)4T; minimum rod size, 1T1/4 inch1T4T (6.4 mm)4T.
	3. 1TNPS 11T4T (DN 25)4T:  Maximum span, 1T72 inches1T4T (1800 mm)4T; minimum rod size, 1T1/4 inch1T4T (6.4 mm)4T.
	4. 1TNPS 1-1/41T4T (DN 32)4T:  Maximum span, 1T96 inches1T4T (2400 mm)4T; minimum rod size, 1T3/8 inch1T4T (9.5 mm)4T.
	5. 1TNPS 1-1/21T4T (DN 40)4T:  Maximum span, 1T96 inches1T4T (2400 mm)4T; minimum rod size, 1T3/8 inch1T4T (9.5 mm)4T.
	6. 1TNPS 21T4T (DN 50)4T:  Maximum span, 1T96 inches1T4T (2400 mm)4T; minimum rod size, 1T3/8 inch1T4T (9.5 mm)4T.
	7. 1TNPS 2-1/21T4T (DN 65)4T:  Maximum span, 1T108 inches1T4T (2700 mm)4T; minimum rod size, 1T3/8 inch1T4T (9.5 mm)4T.

	D. Support multifloor vertical runs at least at each floor.

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. Comply with ASME B31.5, Chapter VI.
	2. Test refrigerant piping and specialties.  Isolate compressor, condenser, evaporator, and safety devices from test pressure if they are not rated above the test pressure.
	3. Test high- and low-pressure side piping of each system separately at not less than the pressures indicated in Part 1 "Performance Requirements" Article.
	a. Fill system with nitrogen to the required test pressure.
	b. System shall maintain test pressure at the manifold gage throughout duration of test.
	c. Test joints and fittings with electronic leak detector or by brushing a small amount of soap and glycerin solution over joints.
	d. Remake leaking joints using new materials, and retest until satisfactory results are achieved.



	3.6 SYSTEM CHARGING
	A. Charge system using the following procedures:
	1. Install core in filter dryers after leak test but before evacuation.
	2. Evacuate entire refrigerant system with a vacuum pump to 1T500 micrometers1T4T (67 Pa)4T.  If vacuum holds for 12 hours, system is ready for charging.
	3. Break vacuum with refrigerant gas, allowing pressure to build up to 1T2 psig1T4T (14 kPa)4T.
	4. Charge system with a new filter-dryer core in charging line.


	3.7 ADJUSTING
	A. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design temperature.
	B. Perform the following adjustments before operating the refrigeration system, according to manufacturer's written instructions:
	1. Open shutoff valves in condenser water circuit.
	2. Open compressor suction and discharge valves.
	3. Open refrigerant valves except bypass valves that are used for other purposes.




	233113 metal ducts
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Rectangular ducts and fittings.
	2. Round ducts and fittings.
	3. Sheet metal materials.
	4. Sealants and gaskets.
	5. Hangers and supports.
	6. Seismic-restraint devices.

	B. Related Sections:
	1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance ...
	B. Structural Performance:  Duct hangers and supports shall withstand the effects of gravity loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible".
	C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Factory- and shop-fabricated ducts and fittings.
	3. Duct layout indicating sizes, configuration, and static-pressure classes.
	4. Elevation of top of ducts.
	5. Dimensions of main duct runs from building grid lines.
	6. Fittings.
	7. Reinforcement and spacing.
	8. Seam and joint construction.
	9. Penetrations through fire-rated and other partitions.
	10. Equipment installation based on equipment being used on Project.
	11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	12. Hangers and supports, including methods for duct and building attachment and vibration isolation.

	C. Delegated-Design Submittal:
	1. Sheet metal thicknesses.
	2. Joint and seam construction and sealing.
	3. Reinforcement details and spacing.
	4. Materials, fabrication, assembly, and spacing of hangers and supports.
	5. Design Calculations:  Calculations for selecting hangers and supports.

	D. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Duct installation in congested spaces, indicating coordination with general construction, building components, and other building services.  Indicate proposed changes to duct layout.
	2. Suspended ceiling components.
	3. Structural members to which duct will be attached.
	4. Size and location of initial access modules for acoustical tile.
	5. Penetrations of fire-rated construction.
	6. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Perimeter moldings.


	E. Welding certificates.

	1.4 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.  AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.
	B. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.



	PART 2 -  PRODUCTS
	2.1 RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-pressure class, applicable sealing requirements, materials invol...
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," for static-pressure class, applicable sealing requirements, ma...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 2, "Fittings and Other Construction," for static-press...

	2.2 ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Lindab Inc.
	b. McGill AirFlow LLC.
	c. SEMCO Incorporated.
	d. Sheet Metal Connectors, Inc.
	e. Spiral Manufacturing Co., Inc.


	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for static-pressure class, applicable sealing requirements, materials ...
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," for static-pressure class, applicable sealing requirements, materials...
	D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees," for static-pressure class, applicable sealing r...

	2.3 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be f...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  1TG901T4T (Z275)4T.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

	C. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.
	D. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule"...
	E. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	F. Tie Rods:  Galvanized steel, 1T1/4-inch1T4T (6-mm)4T minimum diameter for lengths 1T36 inches1T4T (900 mm)4T or less; 1T3/8-inch1T4T (10-mm)4T minimum diameter for lengths longer than 1T36 inches1T4T (900 mm)4T.

	2.4 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	2. Tape Width:  1T3 inches1T4T (76 mm)4T.
	3. Sealant:  Modified styrene acrylic.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. Maximum Static-Pressure Class:  1T10-inch wg1T4T (2500 Pa)4T, positive and negative.
	7. Service:  Indoor and outdoor.
	8. Service Temperature:  1TMinus 40 to plus 200 deg F1T4T (Minus 40 to plus 93 deg C)4T.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum.
	10. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. Water-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Solids Content:  Minimum 65 percent.
	3. Shore A Hardness:  Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC:  Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class:  1T10-inch wg1T4T (2500 Pa)4T, positive and negative.
	8. Service:  Indoor or outdoor.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Flanged Joint Sealant:  Comply with ASTM C 920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.
	6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	F. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 1T3 cfm/100 sq. ft. at 1-inch wg1T4T (0.14 L/s per sq. m at 250 Pa)4T and shall be rated for 1T10-inch wg1T4T (2500-Pa)4T static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.5 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 1TTable 4-11T4T (Table 4-1M)4T, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.



	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and ...
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1T1 inch1T, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openi...
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines."

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by weld...
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD EXHAUST DUCT
	A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and sloped a minimum of 2 percent to drain grease back to the hood.
	B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of 1T20 feet1T in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings.  Locate access panel on top or sides of duct a m...
	C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities having jurisdiction.

	3.4 DUCT SEALING
	A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. Seal Class A.


	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 1T4 inches1T4T (100 mm)4T thick.
	4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 1T4 inches1T4T (100 mm)4T thick.

	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 1TTable 4-11T4T (Table 4-1M)4T, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing...
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 1T16 feet1T4T (5 m)4T.
	F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.6 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.7 START UP
	A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.8 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Supply Ducts: 3 inches.
	C. Return Ducts: 2 inches.
	D. Exhaust Ducts: 2 inches.
	1. Ducts Connected to Commercial Kitchen Hoods:  Comply with NFPA 96.
	a. Concealed:  Carbon-steel sheet.
	b. Welded seams and joints.

	2. Ducts Connected to Dishwasher Hoods:
	a. Type 304, stainless-steel sheet.
	b. Welded seams and flanged joints with watertight EPDM gaskets.


	E. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts:  Galvanized steel.
	2. Stainless-Steel Ducts:
	a. Exposed to Airstream:  Match duct material.
	b. Not Exposed to Airstream:  Match duct material.


	F. Elbow Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Elbows."
	a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane Runners," and Figure 2-4, "Vane Support in Elbows."
	d. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have proportionately fewer segments.
	e. Round Elbows, 1T12 Inches1T4T (305 mm) 4Tand Smaller in Diameter:  Stamped or pleated.
	f. Round Elbows, 1T14 Inches1T4T (356 mm)4T and Larger in Diameter:  Standing seam.


	G. Branch Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-6, "Branch Connections."
	a. Rectangular Main to Rectangular Branch:  45-degree entry.
	b. Rectangular Main to Round Branch:  Spin in.

	2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees."  Saddle taps are permitted in existing duct.
	a. Conical tap.





	233300 air duct accessories
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Backdraft and pressure relief dampers.
	2. Manual volume dampers.
	3. Control dampers.
	4. Fire dampers.
	5. Flange connectors.
	6. Turning vanes.
	7. Duct-mounted access doors.
	8. Flexible connectors.
	9. Flexible ducts.
	10. Duct accessory hardware.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail duct accessories fabrication and installation in ducts and other construction.  Include dimensions, weights, loads, and required clearances; and method of field assembly into duct systems and other construction.  Include the following:
	a. Special fittings.
	b. Manual volume damper installations.
	c. Control damper installations.
	d. Fire-damper installations, including sleeves; and duct-mounted access doors.
	e. Wiring Diagrams:  For power, signal, and control wiring.


	C. Operation and maintenance data.

	1.3 QUALITY ASSURANCE
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with AMCA 500-D testing for damper rating.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roll...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  1TG901T4T (Z275)4T.
	2. Exposed-Surface Finish:  Mill phosphatized.

	C. Aluminum Sheets:  Comply with 1TASTM B 2091T, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	D. Extruded Aluminum:  Comply with 1TASTM B 2211T, Alloy 6063, Temper T6.
	E. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	F. Tie Rods:  Galvanized steel, 1T1/4-inch1T minimum diameter for lengths 1T36 inches1T or less; 1T3/8-inch1T minimum diameter for lengths longer than 1T36 inches1T.

	2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Air Balance Inc.; a division of Mestek, Inc.
	2. Cesco Products; a division of Mestek, Inc.
	3. Duro Dyne Inc.
	4. Greenheck Fan Corporation.
	5. Lloyd Industries, Inc.
	6. Nailor Industries Inc.
	7. Pottorff; a division of PCI Industries, Inc.
	8. Ruskin Company.
	9. SEMCO Incorporated.

	B. Description:  Gravity balanced.
	C. Maximum Air Velocity:  1T2000 fpm1T.
	D. Maximum System Pressure:  1T1-inch wg1T.
	E. Frame:  1T0.052-inch-1Tthick, galvanized sheet steel, with welded corners and mounting flange.
	F. Blades:  Multiple single-piece blades, center-pivoted, maximum 1T6-inch1T4T (150-mm)4T width, 1T0.025-inch-1Tthick, roll-formed aluminum with sealed edges.
	G. Blade Action:  Parallel.
	H. Blade Seals:  Neoprene, mechanically locked.
	I. Blade Axles:
	1. Material: Nonferrous metal.
	2. Diameter: 1T0.20 inch1T.

	J. Tie Bars and Brackets:  Aluminum.
	K. Return Spring:  Adjustable tension.
	L. Bearings: Steel ball or synthetic pivot bushings.
	M. Accessories:
	1. Adjustment device to permit setting for varying differential static pressure.
	2. Counterweights and spring-assist kits for vertical airflow installations.
	3. Electric actuators.
	4. Screen Mounting:  Rear mounted.
	5. Screen Material:  Aluminum.
	6. Screen Type:  Bird.
	7. 90-degree stops.


	2.3 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Air Balance Inc.; a division of Mestek, Inc.
	b. Flexmaster U.S.A., Inc.
	c. McGill AirFlow LLC.
	d. METALAIRE, Inc.
	e. Nailor Industries Inc.
	f. Pottorff; a division of PCI Industries, Inc.
	g. Ruskin Company.
	h. Trox USA Inc.

	2. Standard leakage rating, with linkage outside airstream.
	3. Suitable for horizontal or vertical applications.
	4. Frames:
	a. Hat-shaped, galvanized-steel channels, 1T0.064-inch1T4T (1.62-mm)4T minimum thickness.
	b. Mitered and welded corners.
	c. Flanges for attaching to walls and flangeless frames for installing in ducts.

	5. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized-steel, 1T0.064 inch1T4T (1.62 mm)4T thick.

	6. Blade Axles:  Galvanized steel.
	7. Bearings:
	a. Oil-impregnated bronze.
	b. Dampers in ducts with pressure classes of 1T3-inch wg1T4T (750 Pa)4T or less shall have axles full length of damper blades and bearings at both ends of operating shaft.

	8. Tie Bars and Brackets:  Galvanized steel.

	B. Jackshaft:
	1. Size:  1T1-inch1T diameter.
	2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each mullion and at each end of multiple-damper assemblies.
	3. Length and Number of Mountings:  As required to connect linkage of each damper in multiple-damper assembly.

	C. Damper Hardware:
	1. Zinc-plated, die-cast core with dial and handle made of 1T3/32-inch-1T thick zinc-plated steel, and a 1T3/4-inch1T hexagon locking nut.
	2. Include center hole to suit damper operating-rod size.
	3. Include elevated platform for insulated duct mounting.


	2.4 CONTROL DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Arrow United Industries; a division of Mestek, Inc.
	2. Cesco Products; a division of Mestek, Inc.
	3. Duro Dyne Inc.
	4. Flexmaster U.S.A., Inc.
	5. Greenheck Fan Corporation.
	6. Lloyd Industries, Inc.
	7. METALAIRE, Inc.
	8. Nailor Industries Inc.
	9. Ruskin Company.
	10. Vent Products Company, Inc.

	B. Frames:
	1. Hat shaped.
	2. Galvanized-steel channels, 1T0.064 inch1T thick.
	3. Mitered and welded corners.

	C. Blades:
	1. Multiple blade with maximum blade width of 1T8 inches1T4T (200 mm)4T.
	2. Opposed-blade design.
	3. Galvanized steel.
	4. 1T0.064 inch1T thick.
	5. Blade Edging:  Closed-cell neoprene edging.

	D. Blade Axles:  1T1/2-inch-1T diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and brass; ends sealed against blade bearings.
	1. Operating Temperature Range:  From 1Tminus 40 to plus 200 deg F1T.

	E. Bearings:
	1. Oil-impregnated bronze.
	2. Dampers in ducts with pressure classes of 1T3-inch wg1T or less shall have axles full length of damper blades and bearings at both ends of operating shaft.
	3. Thrust bearings at each end of every blade.


	2.5 FIRE DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Air Balance Inc.; a division of Mestek, Inc.
	2. Arrow United Industries; a division of Mestek, Inc.
	3. Cesco Products; a division of Mestek, Inc.
	4. Greenheck Fan Corporation.
	5. McGill AirFlow LLC.
	6. METALAIRE, Inc.
	7. Nailor Industries Inc.
	8. Pottorff; a division of PCI Industries, Inc.
	9. Ruskin Company.
	10. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Type:  Dynamic; rated and labeled according to UL 555 by an NRTL.
	C. Closing rating in ducts up to 1T4-inch wg1T4T (1-kPa)4T static pressure class and minimum 1T4000-fpm1T  velocity.
	D. Fire Rating:  1-1/2 and 3 hours.
	E. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 1T0.034-inch-1T thick galvanized steel; with mitered and interlocking corners.
	F. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel.
	1. Minimum Thickness:  1T0.052 or 0.138 inch1T thick, as indicated, and of length to suit application.
	2. Exception:  Omit sleeve where damper-frame width permits direct attachment of perimeter mounting angles on each side of wall or floor; thickness of damper frame must comply with sleeve requirements.

	G. Mounting Orientation:  Vertical or horizontal as indicated.
	H. Blades:  Roll-formed, interlocking, 1T0.034-inch-1T thick, galvanized sheet steel.  In place of interlocking blades, use full-length, 1T0.034-inch-1T thick, galvanized-steel blade connectors.
	I. Heat-Responsive Device:  Electric resettable link and switch package, factory installed, 1T165 deg F1T4T (74 deg C)4T rated.

	2.6 FLANGE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Ductmate Industries, Inc.
	2. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material:  Galvanized steel.
	D. Gage and Shape:  Match connecting ductwork.

	2.7 TURNING VANES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. METALAIRE, Inc.
	4. SEMCO Incorporated.
	5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	C. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	D. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows."
	E. Vane Construction:  Single wall.

	2.8 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cesco Products; a division of Mestek, Inc.
	2. Ductmate Industries, Inc.
	3. Flexmaster U.S.A., Inc.
	4. Greenheck Fan Corporation.
	5. McGill AirFlow LLC.
	6. Nailor Industries Inc.
	7. Pottorff; a division of PCI Industries, Inc.
	8. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," and 2-11, "Access Panels - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Vision panel.
	d. Hinges and Latches:  1T1-by-1-inch1T butt or piano hinge and cam latches.
	e. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 1T12 Inches1T Square:  No hinges and two sash locks.
	b. Access Doors up to 1T18 Inches1T Square:  Two hinges and two sash locks.
	c. Access Doors up to 1T24 by 48 Inches1T:  Three hinges and two compression latches.
	d. Access Doors Larger Than 1T24 by 48 Inches1T:  Four hinges and two compression latches with outside and inside handles.



	2.9 DUCT ACCESS PANEL ASSEMBLIES (for Kitchen Hood Exhaust)
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Ductmate Industries, Inc.
	2. Flame Gard, Inc.
	3. 3M.

	B. Labeled according to UL 1978 by an NRTL.
	C. Panel and Frame:  Minimum thickness 1T0.0528-inch1T4T (1.3-mm)4T carbon steel.
	D. Fasteners:  Carbon steel.  Panel fasteners shall not penetrate duct wall.
	E. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 1T2000 deg F1T4T (1093 deg C)4T.
	F. Minimum Pressure Rating:  1T10-inch wg1T4T (2500 Pa)4T, positive or negative.

	2.10 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Ventfabrics, Inc.
	4. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Materials:  Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives:  Comply with UL 181, Class 1.
	D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 1T3-1/2 inches1T wide attached to 2 strips of 1T2-3/4-inch-1T wide, 1T0.028-inch-1T thick, galvanized sheet steel or 1T0.032-inch-1T thick aluminum sheets.  Provide metal compatible wi...
	E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	1. Minimum Weight:  1T26 oz./sq. yd.1T
	2. Tensile Strength:  1T480 lbf/inch1T  in the warp and 1T360 lbf/inch1T in the filling.
	3. Service Temperature:  1TMinus 40 to plus 200 deg F1T.

	F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight:  1T24 oz./sq. yd.1T
	2. Tensile Strength:  1T530 lbf/inch1T4T (93 N/mm)4T in the warp and 1T440 lbf/inch1T4T (77 N/mm)4T in the filling.
	3. Service Temperature:  1TMinus 50 to plus 250 deg F1T4T (Minus 45 to plus 121 deg C)4T.

	G. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan discharge and duct.
	1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 30 degrees of angular rod misalignment without binding or reducing isolation efficiency.
	2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
	3. Minimum Additional Travel:  50 percent of the required deflection at rated load.
	4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
	6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene.
	7. Coil Spring:  Factory set and field adjustable for a maximum of 1T1/4-inch1T4T (6-mm)4T movement at start and stop.


	2.11 FLEXIBLE DUCTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Flexmaster U.S.A., Inc.
	2. McGill AirFlow LLC.
	3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Insulated, Flexible Duct:  UL 181, Class 1, black polymer film supported by helically wound, spring-steel wire; fibrous-glass insulation; [polyethylene] [aluminized] vapor-barrier film.
	1. Pressure Rating:  1T4-inch wg1T4T (1000 Pa)4T positive and 1T0.5-inch wg1T4T (125 Pa)4T negative.
	2. Maximum Air Velocity:  1T4000 fpm1T4T (20 m/s)4T.
	3. Temperature Range:  1TMinus 20 to plus 175 deg F1T4T (Minus 29 to plus 79 deg C)4T.
	4. Insulation R-Value:  [Comply with ASHRAE/IESNA 90.1-2004] <Insert value>.

	C. Flexible Duct Connectors:
	1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 1T3 through 18 inches1T4T (75 through 460 mm)4T, to suit duct size.


	2.12 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner ...
	1. Install steel volume dampers in steel ducts.
	2. Install aluminum volume dampers in aluminum ducts.

	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire dampers according to UL listing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. At outdoor-air intakes and mixed-air plenums.
	2. Downstream from control dampers, backdraft dampers, and equipment.
	3. Adjacent to and close enough to fire dampers, to reset or reinstall fusible links.  Access doors for access to fire dampers having fusible links shall be pressure relief access doors; and shall be outward operation for access doors installed upstre...
	4. At each change in direction and at maximum 1T50-foot1T4T (15-m)4T spacing.
	5. Control devices requiring inspection.
	6. Elsewhere as indicated.

	I. Install access doors with swing against duct static pressure.
	J. Access Door Sizes:
	1. One-Hand or Inspection Access:  1T8 by 5 inches1T.
	2. Two-Hand Access:  1T12 by 6 inches1T.
	3. Head and Hand Access:  1T18 by 10 inches1T.
	4. Head and Shoulders Access:  1T21 by 14 inches1T.
	5. Body Access:  1T25 by 14 inches.1T
	6. Body plus Ladder Access:  1T25 by 17 inches1T.

	K. Label access doors according to Division 23 Section "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	L. Install flexible connectors to connect ducts to equipment.
	M. Connect diffusers to ducts with maximum 481T-inch1T lengths of flexible duct clamped or strapped in place.   Use ridge connections above hard ceilings.
	N. Connect flexible ducts to metal ducts with adhesive and draw bands.
	O. Install duct test holes where required for testing and balancing purposes.
	P. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at centerline of thrust and adjust to a maximum of 1T1/4-inch1T4T (6-mm)4T movement during start and stop of fans.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Operate fire dampers to verify full range of movement and verify that proper heat-response device is installed.
	4. Inspect turning vanes for proper and secure installation.




	233423 hvac power ventilators
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Centrifugal roof ventilators.
	2. Ceiling-mounting ventilators.


	1.2 SUBMITTALS
	A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated and include the following:
	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	C. Field quality-control test reports.
	D. Operation and maintenance data.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards.
	C. UL Standard:  Power ventilators shall comply with UL 705.


	PART 2 -  PRODUCTS
	2.1 Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Acme Engineering & Mfg. Corp.
	2. Aerovent; a Twin City Fan Company.
	3. Carnes Company HVAC.
	4. Greenheck.
	5. JencoFan; Div. of Breidert Air Products.
	6. Loren Cook Company.
	7. Penn Ventilation.

	2.2 CEILING MOUNTED VENTILATORS
	A. General
	1. Fan shall be ceiling, wall, or inline mounted, direct drive, centrifugal exhaust fan.
	2. Fan shall be manufactured by an ISO 9001 certified company.
	3. Fan shall be listed by Underwriters Laboratories (UL 705) and UL listed for Canada (CUL 705).
	4. Fan shall bear the AMCA Certified Ratings Seal for Sound and Air Performance.

	B. Construction
	1. Fan housing shall be minimum 20 gauge galvanized steel and acoustically insulated.
	2. Blower and motor assembly shall be mounted to a minimum 14 gauge reinforcing channel and shall be easily removable from the housing.
	3. Motor shall be mounted on vibration isolators.
	4. Unit shall be supplied with integral wiring box and disconnect receptacle shall be standard.
	5. Discharge position shall be convertible from right angle to straight through by moving interchangeable panels.
	6. The outlet duct collar shall include a reinforced aluminum damper with continuous aluminum hinge rod and nylon bushings.
	7. To accommodate different ceiling thickness, an adjustable prepunched mounting bracket shall be provided.
	8. A powder painted white steel grille shall be provided as standard.
	9. Unit shall be shipped in ISTA Certified Transit Tested Packaging.

	C. Wheel
	1. Wheel shall be centrifugal forward curved type, constructed of galvanized steel.
	2. Wheel shall be balanced in accordance with AMCA Standard 204-96, Balance Quality and Vibration Levels for Fans.

	D. Motor
	1. Motor shall be open drip proof type with permanently lubricated sealed bearings, built-in thermal overload protection and disconnect plug.
	2. Motor shall be furnished at the specified voltage.


	2.3 UPBLAST CENTRIFUGAL EXHAUST VENT. DIRECT DRIVE
	A. Fan shall be a spun aluminum, roof mounted, direct driven, upblast centrifugal exhaust ventilator.
	B. Certifications:
	1. Fan shall be manufactured at an ISO 9001 certified facility.
	2. Fan shall be listed by Underwriters Laboratories (UL 705).
	3. Fan shall bear the AMCA certified ratings seal for sound and air performance.

	C. Construction:
	1. Fan shall be of bolted and welded construction utilizing corrosion resistant fasteners.
	2. The spun aluminum structural components shall be constructed of minimum 16 gauge marine alloy aluminum, bolted to a rigid aluminum support structure.
	3. The aluminum base shall have a one piece inlet spinning and continuously welded curb cap corners for maximum leak protection. The windband shall have a rolled bead for added strength.
	4. An integral conduit chase shall be provided into the motor compartment to facilitate wiring connections. The motor shall be enclosed in a weather-tight compartment, separated from the exhaust airstream.
	5. Unit shall bear an engraved aluminum nameplate. Nameplate shall indicate design CFM and static pressure.
	6. Unit shall be shipped in ISTA certified transit tested packaging.

	D. Wheel:
	1. Wheel shall be centrifugal backward inclined, constructed of 100% aluminum, including a precision machined cast aluminum hub.
	2. An aerodynamic aluminum inlet cone shall be provided for maximum performance and efficiency.
	3. Wheel shall be balanced in accordance with AMCA Standard 204-96, Balance Quality and Vibration Levels for Fans.

	E. Motor shall be heavy duty type with permanently lubricated sealed bearings and furnished at the specified voltage, phase and enclosure.

	2.4 RESTAURANT UPBLAST CENTRIFUGAL EXHAUST VENT. BELT DRIVE
	A. Fan shall be a spun aluminum, roof mounted, belt driven, upblast high pressure centrifugal exhaust ventilator.
	B. Certifications:
	1. Fan shall be manufactured at an ISO 9001 certified facility.
	2. Fan shall be listed by Underwriters Laboratories (UL 762).
	3. Fan shall bear the AMCA certified ratings seal for sound and air performance.

	C. Construction:
	1. The fan shall be of bolted and welded construction utilizing corrosion resistant fasteners.
	2. The spun aluminum structural components shall be constructed of minimum 16 gauge marine alloy aluminum, bolted to a rigid aluminum support structure.
	3. The aluminum base shall have a one piece inlet spinning and continuously welded curb cap corners for maximum leak protection. The windband shall have a rolled bead for added strength.
	4. A two piece top cap shall have stainless steel quick release latches to provide access into the motor compartment without the use of tools.
	5. An external wiring compartment with integral conduit chase shall be provided into the motor compartment to facilitate wiring connections.
	6. The motor, bearings and drives shall be mounted on a minimum 14 gauge steel power assembly. These components shall be enclosed in a weather-tight compartment, separated from the exhaust airstream.
	7. A one inch thick, three pound density foil back heat shield shall be utilized to protect the motor and drive components from excessive heat.
	8. Lifting lugs shall be provided to help prevent damage from improper lifting.
	9. Unit shall bear an engraved aluminum nameplate. Nameplate shall indicate design CFM, static pressure, and maximum fan RPM.
	10. Unit shall be shipped in ISTA certified transit tested packaging.

	D. Wheel:
	1. Wheel shall be centrifugal backward inclined, constructed of 100 percent aluminum, including a precision machined cast aluminum hub.
	2. Wheel inlet shall overlap an aerodynamic aluminum inlet cone to provide maximum performance and efficiency.
	3. Wheel shall be balanced in accordance with AMCA Standard 204-96, Balance Quality and Vibration Levels for Fans.

	E. Motor shall be heavy duty type with permanently lubricated sealed ball bearings and furnished at the specified voltage, phase and enclosure.
	F. Bearings:
	1. Bearings shall be designed and individually tested specifically for use in air handling applications.
	2. Construction shall be heavy duty regreasable ball type in cast iron pillow block housing selected for a minimum L50 life in excess of 200,000 hours at maximum cataloged operating speed.

	G. Belts and Drives:
	1. Belts shall be oil and heat resistant, non-static type.
	2. Drives shall be precision machined cast iron type, keyed and securely attached to the wheel and motor shafts.
	3. Drives shall be sized for 150 percent of the installed motor horsepower.
	4. The variable pitch motor drive must be factory set to the specified fan RPM.


	2.5 MOTORS
	A. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	B. Enclosure Type:  Totally enclosed, fan cooled.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install power ventilators level and plumb.
	B. Secure roof-mounting fans to roof curbs with cadmium-plated hardware.  Refer to Division 07 Section "Roof Accessories" for installation of roof curbs.
	C. Support suspended units from structure using threaded steel rods and spring hangers.
	D. Install units with clearances for service and maintenance.
	E. Label units according to requirements specified in Division 23 Section "Identification for HVAC Piping and Equipment."
	F. Duct installation and connection requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible connectors.  Flexible connectors are specifi...
	G. Install ducts adjacent to power ventilators to allow service and maintenance.
	H. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	I. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.2 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	1. Verify that shipping, blocking, and bracing are removed.
	2. Verify that unit is secure on mountings and supporting devices and that connections to ducts and electrical components are complete.  Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.
	3. Verify that cleaning and adjusting are complete.
	4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and adjust belts, and install belt guards.
	5. Adjust belt tension.
	6. Adjust damper linkages for proper damper operation.
	7. Verify lubrication for bearings and other moving parts.
	8. Verify that manual and automatic volume control and fire and smoke dampers in connected ductwork systems are in fully open position.
	9. Disable automatic temperature-control operators, energize motor and adjust fan to indicated rpm, and measure and record motor voltage and amperage.
	10. Shut unit down and reconnect automatic temperature-control operators.
	11. Remove and replace malfunctioning units and retest as specified above.

	B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.



	233713 diffusers registers and grilles
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Square ceiling diffusers.
	2. Fixed face registers and grilles.

	B. Related Sections:
	1. Division 08 Section "Louvers and Vents" for fixed and adjustable louvers and wall vents, whether or not they are connected to ducts.
	2. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volume-control dampers not integral to diffusers, registers, and grilles.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated, include the following:
	1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, and noise ratings.
	2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.

	B. Samples:  For each exposed product and for each color and texture specified.


	PART 2 -  PRODUCTS
	2.1 Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anemostat Products; a Mestek company.
	b. Carnes.
	c. Krueger.
	d. Nailor Industries Inc.
	e. Price Industries.
	f. Titus.

	2.2 SQUARE PLAQUE CEILING DIFFUSER
	A. Diffusers shall consist of a precision formed back cone of one piece seamless construction which incorporates a round inlet collar of sufficient length for connecting rigid or flexible duct.
	B. An inner plaque assembly shall be incorporated that drops no more than 1/4" below the ceiling plane to assure proper air distribution performance.
	C. The inner plaque assembly shall be completely removable from the diffuser face to allow full access to any dampers or other ductwork components located near the diffuser neck.
	D. Finish shall be B12 White Powder Coat.

	2.3 FIXED DEFLECTION LOUVERED FACED RETURN/EXHAUST GRILLES/REGISTERS
	A. Device shall be typically of steel of the sizes and mounting types indicated on the plans and outlets schedule. Where high humidity existing change construction to aluminum.
	B. Grilles shall be 45 degree deflection fixed louver type.
	C. The blades shall run parallel to the (long/short) dimension of the grille as indicated in the outlet schedule.
	D. The grille shall be finished in White Powder Coat.
	E. Provide integral damper with the following requirements (Note required on transfer devices)
	1. The integral volume control damper shall be of the opposed blade type and shall be constructed of typically cold rolled steel
	2. Where grille is of different material damper shall match grille construction
	3. The damper shall be operable from the register face.


	2.4 SOURCE QUALITY CONTROL
	A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, thro...
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.2 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	237413 packaged outdoor ctrl station air handling units
	237433 packaged outdoor htg makeup ac
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes heating rooftop replacement-air units.

	1.2 SUBMITTALS
	A. Product Data:  Include rated capacities, furnished specialties, and accessories.
	B. Shop Drawings:  Include details of installation and wiring diagrams.
	C. Coordination Drawings:  Rooftop replacement-air units to roof-curb mounting details drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Size and location of rooftop replacement-air unit mounting rails and anchor points and methods for anchoring units to roof curb.
	2. Required roof penetrations for ducts, pipes, and electrical raceways, including size and location of each penetration.

	D. Startup service reports.
	E. Operation and maintenance data.
	F. Warranty.
	G. LEED Submittals:
	1. Product Data for Credit EA 4:  Documentation required by Credit EA 4 indicating that equipment and refrigerants comply.
	2. Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with ASHRAE 62.1-2004, Section 5 - "Systems and Equipment."


	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air-Conditioning."

	1.4 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace components listed below that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Heat Exchangers:  Manufacturer's standard, but not less than five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Des Champs Laboratories, Incorporated.
	2. LCSystems.
	3. Reznor-Thomas & Betts Corporation; Mechanical Products Division.


	2.2 GENERAL
	A. Provide packaged, Outdoor heating units.
	B. The units shall have a minimum 81% efficiency, with gas furnace, designed for rooftop installation.
	C. The unit shall be specifically design for make-up air and space control applications, meeting all the requirements found in AHSRAE standard 90.1 and 62.2.
	D. The base unit shall consist of blower and gas heat section.

	2.3 POWER
	A. The unit shall have single power connection for 3 phase or 1 phase wiring with factory installed distribution blocks.
	B. The unit shall have (unit mounted, non-fusible, NEMA 1, lockable disconnect switch.
	C. The control voltage wiring shall be class 2, 120Vac and/or 24Vac/ dc. Unit shall have factory supplied, field powered convenience outlet ground-fault circuit interrupter.

	2.4 BLOWER & CONTROLS
	A. The base unit blower shall include an adjustable belt-driven centrifugal fan with (open dripproof motor, motors must meet EISA specifications for efficiency.
	B. The motor shall have spring vibration isolated with variable frequency drive.
	C. Fan shall have air proving switch inter-locked with gas controls to prevent gas heat operation when the fan is not operational.
	D. The blower shall use (solid-belt). The blower assembly shall be factory set to specified CFM at the given static pressure.
	E. The blower assembly shall have adjustable sheave for airflow adjustment.
	F. Unit shall have 2” pleated, 13 filters.

	2.5 GAS HEAT SECTION
	A. The gas furnace shall have a heat exchanger and single burner combustion system. The Heating system shall provide a minimum of 81% thermal efficiency.
	B. All units shall be equipped for use with natural gas.
	C. The combustion system heat exchanger shall be of 316 stainless steel.
	D. The furnace shall be equipped with all required safety elements including flue high temperature switch, condensate drain, condensate drain blockage shutdown switch and heat exchanger high temperature shutdown.
	E. Furnace operation shall be controlled through an integrated circuit board. The circuit board shall monitor heater operation and have LED diagnostic indicator lights to identify abnormalities in control functions. The circuit board shall monitor fla...
	F. Unit shall have a 4:1 modulating control.
	G. The unit shall use digital controller with space temperature reset sequence.

	2.6 CONTROLS
	A. Unit shall be equipped with factory installed contactors, relays, sensor, switches to perform DDC make-up air with space temperature reset control.
	B. The unit shall control blower, heating & reheat functions and space thermostat override control.
	C. The unit shall have labeled terminal blocks and unit mounted ladder logic wiring diagram.

	2.7 CABINET
	A. Double wall insulated blower section shall be supplied with Horizontal supply with downturn plenum.
	B. The unit shall have outside air hood with permanent filters designed for 100% unit air flow from outside with zero water/snow entrainment. The hood shall meet ASHRAE std 62.1 entrainment intent.
	C. The packaged system shall have a pre-coat RAL 1001 white paint finish. Finish shall be a minimum 80 gloss on G30 galvanized steel.
	D. Cabinet shall be arranged for roof mounting with curb.
	E. Control, burner, and blower service compartment doors shall be hinged.
	F. Blower door hardware shall be heavy duty stainless.
	G. Control and burner door hardware shall have heavy duty external hardware. Cabinet shall have through-the base electrical supply knockout.

	2.8 OPTIONS
	A. The following features will be factory installed:
	1. Downturn plenum with on/off damper;
	2. Firestat;
	3. Discharge temperature low limit,
	4. High, low, or high and low gas pressure switches and relays.
	5. Gas pressure regulator


	2.9 CERTIFICATIONS
	A. The packaged heating and cooling system shall be design-certified to ANSI Z83.8 and CSA 2.6 Standards.
	B. The energy usage shall be designed to meet ASHRAE Standard 90.1.
	C. Product manufacturer must have minimum of 40 years of experience commercial/industrial HVAC equipment.
	D. Product to be warranted to the original owner/ user to be free from defects in material or workmanship.
	E. Limited warranty to be for twelve (12) months from date of installation or eighteen (18) months from date of shipment from manufacturer, whichever occurs first.

	2.10 MOTORS
	A. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC Equipment."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install roof curb on roof structure, according to NRCA's "Low-Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail for Rooftop Air Handling Units and Ducts."  Install and secure rooftop replacement-air units on curb...
	B. Install wall- and duct-mounting sensors, thermostats, and humidistats furnished by manufacturers for field installation.  Install control wiring and make final connections to control devices and unit control panel.
	C. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	D. Install piping adjacent to machine to allow service and maintenance.
	1. Gas Burner Connections:  Comply with requirements in Division 23 Section "Facility Natural-Gas Piping." Connect gas piping to burner, full size of gas train inlet, and connect with union, pressure regulator, and shutoff valve with sufficient cleara...

	E. Duct Connections:  Duct installation requirements are specified in Division 23 Section "Metal Ducts." Drawings indicate the general arrangement of ducts.  Connect supply ducts to rooftop replacement-air units with flexible duct connectors.  Flexibl...
	F. Electrical Connections:  Comply with requirements in Division 26 Sections for power wiring, switches, and motor controls.
	G. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.2 STARTUP SERVICE
	A. Complete installation and startup checks according to manufacturer's written instructions and perform the following:
	1. Inspect for visible damage to furnace combustion chamber.
	2. Inspect casing insulation for integrity, moisture content, and adhesion.
	3. Verify that controls are connected and operable.
	4. Clean furnace flue and inspect for construction debris.
	5. Inspect operation of power vents.
	6. Purge gas line.
	7. Verify bearing lubrication.
	8. Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
	9. Adjust fan belts to proper alignment and tension.
	10. Start unit.
	11. Inspect and record performance of interlocks and protective devices including response to smoke detectors by fan controls and fire alarm.
	12. Operate unit for run-in period.
	13. Perform the following operations for both minimum and maximum firing and adjust burner for peak efficiency:
	a. Measure gas pressure at manifold.
	b. Measure combustion-air temperature at inlet to combustion chamber.
	c. Measure flue-gas temperature at furnace discharge.
	d. Perform flue-gas analysis.  Measure and record flue-gas carbon dioxide and oxygen concentration.
	e. Measure supply-air temperature and volume when burner is at maximum firing rate and when burner is off.  Calculate useful heat to supply air.

	14. Calibrate thermostats.
	15. Adjust and inspect high-temperature limits.
	16. Inspect outdoor-air dampers for proper stroke.
	17. Verify operational sequence of controls.
	18. Verify operation of remote panel including pilot-light operation and failure modes.  Inspect the following:
	a. High-limit heat exchanger.
	b. Alarms.


	B. After startup and performance testing, change filters, verify bearing lubrication, and adjust belt tension.
	C. Remove and replace components that do not pass tests and inspections and retest as specified above.
	D. Prepare written report of the results of startup services.

	3.3 ADJUSTING
	A. Adjust initial temperature set points.
	B. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain rooftop replacement-air units.  Refer to Division 01 Section "Demonstration and Training."



	238126 split system air conditioners
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes split-system air-conditioning and heat pump units consisting of separate evaporator-fan and compressor-condenser components.  Units are designed for exposed or concealed mounting.

	1.2 SUBMITTALS
	A. Product Data:  For each unit indicated.  Include performance data in terms of capacities, outlet velocities, static pressures, sound power characteristics, motor requirements, and electrical characteristics.
	B. LEED Submittals:
	1. Product Data for Credit EA 4:  Documentation required by Credit EA 4 indicating that equipment and refrigerants comply.
	2. Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with ASHRAE 62.1-2004, Section 5 - "Systems and Equipment."

	C. Operation and maintenance data.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.4 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace split-system air-conditioning units that fail in materials and workmanship within one and 6 years for the compressor from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Daikin AC.
	2. Mitsubishi Electronics America, Inc.; HVAC Division.
	3. Panasonic Corporation of America.


	2.2 SYSTEM DESCRIPTION
	A. The variable capacity heat pump and air conditioning system shall be a variable refrigerant flow series heat/cool split system0T.
	B. 0TT0The system shall consist of multiple indoor units and 1 to 3 outdoor units combined for capacity requirements.
	C. The outdoor unit shall be direct expansion type air cooled heat pump with inverter driven twin rotary compressor utilizing advanced inverter control. By varying the rotational speed of the compressor, the inverter control will deliver the amount of...
	D. Each indoor shall be is capable of operating separately with individual temperature control.
	E. The system shall be piped with refrigerant lines using factory supplied Distribution joint kits on all branching lines.
	F. All refrigerant piping shall be insulated.
	G. The piping must be type C1220 phosphorous deoxidized copper and meet minimum wall thickness.
	H. The system shall be charged with R410A refrigerant according to manufacturer’s guidelines.
	I. The unit shall have a manufacturer’s warranty for a period of one (1) year from the date of installation. . There will be a six (6) year compressor warranty from the date of installation. .

	2.3 INDOOR UNIT
	A. Unit shall be mounted, piped and wired as per manufacturer’s recommendations.
	B. Unit shall be powered by 208/230V, 1 Phase, 60Hz electrical service.
	C. Unit heat exchanger shall be made of copper tubes with aluminum fins mechanically bonded. Provide flair type refrigerant tubing connection.
	D. Unit shall be equipped with centrifugal fan with three speeds and automatic control. Except for the wall unit which can be a crossflow type fan
	E. Unit shall be controlled by Microprocessor based PCB Controller.
	F. Wall units to include:
	1. Washable Long Life Filter
	2. Receiver for wireless remote
	3. Electronic Expansion Valve (EEV) for Accurate Refrigerant Control

	G. Four-way Ceiling Cassettes to include:
	1. Four Way Air Throw
	2. Branch Duct Available
	3. Washable Long Life Air Filter
	4. Built-In Drain Pump – 25 Inch Lift Possible
	5. Electronic Expansion Valve (EEV) for Accurate Refrigerant Control
	6. Adjustable Fan Tap setting for high ceiling use.


	2.4 OUTDOOR UNIT
	A. GENERAL:
	1. The outdoor unit shall be designed specifically for use with VRF inverter technology components.
	2. The unit shall be factory assembled and wired with all refrigerant and electronic controls.
	3. The refrigerant circuit shall consist of a DC Inverter driven twin rotary type compressor, motors, fans, condenser coil, electronic expansion valve, oil separators, service ports, liquid receivers and accumulators, capillary tube, 4-way valves, and...
	4. All refrigerant piping (suction, liquid and discharge) must be individually insulated between the outdoor and indoor units.
	5. Connectability : Up to 16 indoor units on a single outdoor unit. Connected capacity ratio is 50% to 130% indoor unit to outdoor unit capacity.
	6. The sound power level shall not exceed 55 dB(A) at 3.3 feet in front at height of 4.9 feet during standard heat or cool mode. At the “Quiet” mode this value shall drop to 52 dB(A).
	7. The system will automatically restart operation after a power failure. (No reprogramming).
	8. The following safety devices shall be included: high pressure switch, low pressure switch, control circuit fuses, crankcase heater, over current (CT method), inverter protection, anti-cycle timer.
	9. Reverse-cycle defrost for single outdoor unit.
	10. Oil management system initiates oil recovery cycle only when required, and not at a timed interval.

	B. CONDENSER FAN:
	1. Condensing unit shall consist of one propeller type fan direct drive 0.7 kW motor with variable speed DC inverter. The fan motor shall have inherent protection and permanently lubricated bearings.
	2. The fan shall be vertical type discharge air configuration.
	3. The fan shall be protected with fan guard to prevent contact with moving parts.
	4. Condenser fan can be adjusted to handle .24 ESP. maximum

	C. OUTDOOR COIL
	1. The condenser coil shall be made of copper tubes and aluminum fins mechanically bonded.
	2. The condenser coil shall consist of two separate circuits.
	3. The condenser finned area shall accommodate for system sub-cooling capacity in cooling mode.
	4. The condenser finned area shall accommodate for system superheat capacity in heating mode.

	D. COMPRESSORS
	1. All compressors shall be hermetic type with crankcase heater, high and low                                        pressure switches, and internal thermal overload.
	2. Oil Separator shall be part of the discharge (hot gas) line.
	3. Provide Suction Line Accumulator
	4. Inverter Compressor: shall be a DC Inverter driven Twin Rotary type compressor.
	5. Fixed Speed Compressor: Shall be an AC Fixed Speed Scroll type Compressor.
	6. The capacity control range shall be 10% to 100%. (single outdoor unit)


	2.5 ELECTRICAL
	1. The power supply to the outdoor unit shall be 208/230 Volts, 3 phase, 60 Hertz
	2. The control voltage between the outdoor units and indoor and indoor units shall be 12 VDC in 18 AWG stranded shielded cable. The shielding must be grounded on one side only.
	3. Communication by S-net between outdoor unit, Indoor unit and Controller’s

	2.6 Salt Protected is to be provided which shall include:
	1. Outdoor Coil is coated with a Zinc Rich treatment.
	2. Outdoor fan has a Urethane Coating.
	3. Screws have a Hexavalent chromium-free coating and Urethane coating.
	4. Panels and frame work have a double Polyester Powder Coating.
	5. Accumulator has a Zinc Rich double coating and additional Urethane coating


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install evaporator-fan components using manufacturer's standard mounting devices securely fastened to building structure.
	B. Install roof-mounted, compressor-condenser components on equipment supports as specified on drawings. Anchor units to supports with removable, cadmium-plated fasteners.

	3.2 CONNECTIONS
	A. Connect refrigerant tubing to component's quick-connect fittings.  Install tubing to allow access to unit.
	B. Install piping adjacent to unit to allow service and maintenance.

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust field-assembled components and equipment installation, including connections, and to assist in field testing.  Report results in writing.
	B. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	C. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new components, and retest.
	D. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.



	260500 common work results for electrical
	260519 low voltage electrical power conductors and cables
	260523 control voltage electrical power cables
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. UTP cabling.
	2. RS-232 cabling.
	3. RS-485 cabling.
	4. Low-voltage control cabling.
	5. Control-circuit conductors.
	6. Identification products.


	1.2 DEFINITIONS
	A. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	B. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control reports.
	C. Maintenance data.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of an NRTL.
	B. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	B. Test each pair of UTP cable for open and short circuits.


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. Support of Open Cabling:  NRTL labeled for support of Category 5e cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	B. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."
	1. Outlet boxes shall be no smaller than 1T2 inches1T5T (50 mm)5T wide, 1T3 inches1T5T (75 mm)5T high, and 1T2-1/2 inches1T5T (64 mm)5T deep.


	2.2 BACKBOARDS
	A. Description:  Plywood, fire-retardant treated, 1T3/4 by 48 by 96 inches1T5T (19 by 1220 by 2440 mm)5T.

	2.3 UTP CABLE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Belden CDT Inc.; Electronics Division.
	2. Berk-Tek; a Nexans company.
	3. CommScope, Inc.
	4. Draka USA.
	5. Genesis Cable Products; Honeywell International, Inc.
	6. KRONE Incorporated.
	7. Mohawk; a division of Belden CDT.
	8. Nordex/CDT; a subsidiary of Cable Design Technologies.
	9. Superior Essex Inc.
	10. SYSTIMAX Solutions; a CommScope, Inc. brand.
	11. 3M.
	12. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

	B. Description:  100-ohm, four-pair UTP.
	1. Comply with ICEA S-90-661 for mechanical properties.
	2. Comply with TIA/EIA-568-B.1 for performance specifications.
	3. Comply with TIA/EIA-568-B.2, Category 5e.
	4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444 and NFPA 70 for the following types:
	a. Communications, General Purpose:  Type CM or Type CMG.
	b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262.
	c. Communications, Riser Rated:  Type CMR complying with UL 1666.
	d. Communications, Limited Purpose:  Type CMX.
	e. Multipurpose:  Type MP or Type MPG.
	f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262.
	g. Multipurpose, Riser Rated:  Type MPR, complying with UL 1666.



	2.4 UTP CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following
	1. American Technology Systems Industries, Inc.
	2. Dynacom Corporation.
	3. Hubbell Premise Wiring.
	4. KRONE Incorporated.
	5. Leviton Voice & Data Division.
	6. Molex Premise Networks; a division of Molex, Inc.
	7. Nordex/CDT; a subsidiary of Cable Design Technologies.
	8. Panduit Corp.
	9. Siemon Co. (The).
	10. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

	B. UTP Cable Connecting Hardware:  IDC type, using modules designed for punch-down caps or tools.  Cables shall be terminated with connecting hardware of the same category or higher.

	2.5 RS-232 CABLE
	A. Standard Cable:  NFPA 70, Type CM.
	1. Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors.
	2. Polypropylene insulation.
	3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
	4. PVC jacket.
	5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned-copper drain wire.
	6. Flame Resistance:  Comply with UL 1581.

	B. Plenum-Rated Cable:  NFPA 70, Type CMP.
	1. Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors.
	2. Plastic insulation.
	3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
	4. Plastic jacket.
	5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned-copper drain wire.
	6. Flame Resistance:  Comply with NFPA 262.


	2.6 RS-485 CABLE
	A. Standard Cable:  NFPA 70, Type CM.
	1. Paired, two pairs, twisted, No. 22 AWG, stranded (7x30) tinned-copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with UL 1581.

	B. Plenum-Rated Cable:  NFPA 70, Type CMP.
	1. Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors.
	2. Fluorinated ethylene propylene insulation.
	3. Unshielded.
	4. Fluorinated ethylene propylene jacket.
	5. Flame Resistance:  NFPA 262, Flame Test.


	2.7 LOW-VOLTAGE CONTROL CABLE
	A. Paired Cable:  NFPA 70, Type CMG.
	1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with UL 1581.

	B. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.
	1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with NFPA 262.

	C. Paired Cable:  NFPA 70, Type CMG.
	1. One pair, twisted, No. 18 AWG, stranded (19x30) tinned-copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with UL 1581.

	D. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP.
	1. One pair, twisted, No. 18 AWG, stranded (19x30) tinned-copper conductors.
	2. Fluorinated ethylene propylene insulation.
	3. Unshielded.
	4. Plastic jacket.
	5. Flame Resistance:  NFPA 262, Flame Test.


	2.8 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway, complying with UL 83.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway, complying with UL 83.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or Type TF, complying with UL 83.

	2.9 IDENTIFICATION PRODUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Brady Corporation.
	2. HellermannTyton.
	3. Kroy LLC.
	4. Panduit Corp.

	B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	C. Comply with requirements in Division 26 Section "Identification for Electrical Systems."


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PATHWAYS
	A. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull points.
	B. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" for installation of conduits and wireways.
	C. Install manufactured conduit sweeps and long-radius elbows if possible.
	D. Pathway Installation in Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard if a single piece of plywood is installed or in the corner of room if multiple sheets of plywood are installed around perimeter walls of room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Secure conduits to backboard if entering room from overhead.
	4. Extend conduits 1T3 inches1T5T (75 mm)5T above finished floor.
	5. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.

	E. Backboards:  Install backboards with 1T96-inch1T5T (2440-mm)5T dimension vertical.  Butt adjacent sheets tightly and form smooth gap-free corners and joints.

	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Comply with TIA/EIA-568-B.1.
	2. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets, terminals, and cross-connect and patch panels.
	3. Cables may not be spliced.  Secure and support cables at intervals not exceeding 1T30 inches1T5T (760 mm)5T and not more than 1T6 inches1T5T (150 mm)5T from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	4. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices" Chapter.  Install lacing bars and distribution sp...
	5. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	6. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	7. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable pull tensions.

	C. UTP Cable Installation:
	1. Comply with TIA/EIA-568-B.2.
	2. Install 110-style IDC termination hardware unless otherwise indicated.
	3. Do not untwist UTP cables more than 1T1/2 inch1T5T (12 mm)5T from the point of termination to maintain cable geometry.

	D. Installation of Control-Circuit Conductors:
	1. Install wiring in raceways.  Comply with requirements specified in Division 26 Section "Raceway and Boxes for Electrical Systems."

	E. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend copper cable not in a wireway or pathway a minimum of 1T8 inches1T5T (200 mm)5T above ceilings by cable supports not more than 1T60 inches1T5T (1525 mm)5T.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	F. Separation from EMI Sources:
	1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 1T5 inches1T5T (127 mm)5T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 1T12 inches1T5T (305 mm)5T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 1T24 inches1T5T (600 mm)5T.

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 1T2-1/2 inches1T5T (64 mm)5T.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 1T6 inches1T5T (150 mm)5T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 1T12 inches1T5T (305 mm)5T.

	4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA:  No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 1T3 inches1T5T (75 mm)5T.
	c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 1T6 inches1T5T (150 mm)5T.

	5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger:  A minimum of 1T48 inches1T5T (1200 mm)5T.
	6. Separation between Cables and Fluorescent Fixtures:  A minimum of 1T5 inches1T5T (127 mm)5T.


	3.3 REMOVAL OF CONDUCTORS AND CABLES
	A. Remove abandoned conductors and cables.

	3.4 CONTROL-CIRCUIT CONDUCTORS
	A. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No 14 AWG.
	2. Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm, and signal circuits, No 12 AWG.


	3.5 FIRESTOPPING
	A. Comply with TIA/EIA-569-A, Annex A, "Firestopping."
	B. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.6 GROUNDING
	A. For data communications wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. For low-voltage wiring and cabling, comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.7 IDENTIFICATION
	A. Identify system components, wiring, and cabling according to TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Visually inspect UTP cable jacket materials for UL or third-party certification markings.  Inspect cabling terminations to confirm color-coding for pin assignments, and inspect cabling connections to confirm compliance with TIA/EIA-568-B.1.
	2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors.  Test operation of shorting bars in connection blocks.  Test cables after termination but not after cross connection.

	D. Document data for each measurement.  Print data for submittals in a summary report that is formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument to the computer, save as text files, print, and submit.
	E. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	260526 grounding and bonding for electrical systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes methods and materials for grounding systems and equipment.

	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1T1/4 inch1T5T (6 mm)5T in diameter.
	4. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1T1-5/8 inches1T5T (41 mm)5T wide and 1T1/16 inch1T5T (1.6 mm)5T thick.


	2.2 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.3 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad; 1T3/4 inch by10 feet1T5T (19 mm by 3 m)5T.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger, unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum.  Bury at least 1T24 inches1T5T (600 mm)5T below grade.
	C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On feeders with isolated ground, identify grounding conductor where visible to normal inspection, with alternating bands of green and yellow tape, with at leas...
	D. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors, except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.
	8. Busway Supply Circuits:  Install insulated equipment grounding conductor from grounding bus in the switchgear, switchboard, or distribution panel to equipment grounding bar terminal on busway.
	9. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment grounding conductor in branch-circuit runs from equipment-area power panels and power-distribution units.

	B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond conductor to heater units, piping, connected equipment, and components.
	D. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor connected to the receptacle grounding terminal.  Isolate conductor from raceway and from panelboard grounding terminals.  Terminate at equipment grounding c...
	E. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting listed for the purpose.  Install fitting where racew...
	F. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabi...
	1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 1T1/4-by-2-by-12-inch1T5T (6-by-50-by-300-mm)5T grounding bus.
	2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.

	G. Metal Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods:  Drive rods until tops are 1T2 inches1T5T (50 mm)5T below finished floor or final grade, unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating, if any.
	2. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.

	D. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.


	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, and at ground test wells.
	a. Measure ground resistance not less than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.


	B. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms.
	2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohms.
	5. <Insert application and maximum ground-resistance value> ohms.

	C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 hangers and supports for electrical systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.3 SUBMITTALS
	A. Product Data:  For steel slotted support systems.
	B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Equipment supports.

	C. Welding certificates.

	1.4 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Channel Dimensions:  Selected for applicable load criteria.

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1T1/4 inch1T5T (6 mm)5T in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1T1-1/2-inch1T5T (38-mm)5T and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trape...

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1,EMT may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 1T4 inches1T5T (100 mm)5T thick or greater.  Do not use for anchorage to lightweight-aggregate ...
	6. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
	7. To Light Steel:  Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mea...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 1T4 inches1T5T (100 mm)5T larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 1T3000-psi1T5T (20.7-MPa)5T, 28-day compressive-strength concrete.
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 1T2.0 mils1T5T (0.05 mm)5T.

	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 raceway and boxes for electrical systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

	1.2 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, details, and attachments to other work.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Rigid Galvanized Steel Conduit
	B. IMC:  ANSI C80.6.
	C. EMT:  ANSI C80.3.
	D. FMC:  Zinc-coated steel.
	E. LFMC:  Flexible steel conduit with PVC jacket.
	F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Fittings for EMT: Steel or die-cast, sett-screw type.


	2.2 NONMETALLIC CONDUIT AND TUBING
	A. ENT:  NEMA TC 13.
	B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	C. LFNC:  UL 1660.
	D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	E. Fittings for LFNC:  UL 514B.

	2.3 METAL WIREWAYS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Square D; Schneider Electric.

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Hinged type or Flanged-and-gasketed type, as required.
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 NONMETALLIC WIREWAYS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hoffman.
	2. Lamson & Sessions; Carlon Electrical Products.

	B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover and mechanically coupled connections with plastic fasteners.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.

	2.5 SURFACE RACEWAYS
	A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard enamel finish in color selected by Architect.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Thomas & Betts Corporation.
	b. Walker Systems, Inc.; Wiremold Company (The).
	c. Wiremold Company (The); Electrical Sales Division.


	B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with texture and color selected by Architect from manufacturer's standard colors.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Butler Manufacturing Company; Walker Division.
	b. Enduro Systems, Inc.; Composite Products Division.
	c. Hubbell Incorporated; Wiring Device-Kellems Division.
	d. Lamson & Sessions; Carlon Electrical Products.
	e. Panduit Corp.
	f. Walker Systems, Inc.; Wiremold Company (The).
	g. Wiremold Company (The); Electrical Sales Division.



	2.6 BOXES, ENCLOSURES, AND CABINETS
	A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	C. Metal Floor Boxes:  Cast or sheet metal, fully adjustable, rectangular.
	D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	E. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed cover.
	F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.

	G. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid galvanized steel conduit.
	2. Concealed Conduit, Aboveground:  Rigid galvanized steel conduit.
	3. Underground Conduit:  RNC, Type EPC-80-PVC, direct buried.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit  Includes raceways in the following locations:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations:  Rigid steel conduit.
	7. Raceways for Optical Fiber or Communications Cable:  EMT.
	8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in damp or wet locations.

	C. Minimum Raceway Size:  1T3/4-inch1T5T (21-mm)5T trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.


	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 1T6 inches1T5T (150 mm)5T away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	G. Raceways Embedded in Slabs:
	1. Run conduit larger than 1T1-inch1T5T (27-mm)5T trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising above the floor.

	H. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 1T200-lb1T5T (90-kg)5T tensile strength.  Leave at least 1T12 inches1T5T (300 mm)5T of slack at each end of pull wire.
	I. Raceways for Optical Fiber and Communications Cable:  Install as follows:
	1. 1T3/4-Inch1T5T (19-mm)5T Trade Size and Smaller:  Install raceways in maximum lengths of 1T50 feet1T5T (15 m)5T.
	2. 1T1-Inch1T5T (25-mm)5T Trade Size and Larger:  Install raceways in maximum lengths of 1T75 feet1T5T (23 m)5T.
	3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to c...

	J. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	K. Flexible Conduit Connections:  Use maximum of 1T72 inches1T5T (1830 mm)5T of flexible conduit for recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

	L. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.
	M. Set metal floor boxes level and flush with finished floor surface.
	N. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.

	3.3 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.



	260543 underground ducts and raceways for electrical systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct banks, and in single duct runs.
	2. Handholes and boxes.


	1.2 DEFINITION
	A. RNC:  Rigid nonmetallic conduit.

	1.3 SUBMITTALS
	A. Product Data:  For the following:
	1. Duct-bank materials, including separators and miscellaneous components.
	2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	3. Accessories for manholes, handholes, boxes, and other utility structures.
	4. Warning tape.
	5. Warning planks.

	B. Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures:  Include plans, elevations, sections, details, attachments to other work, and accessories, including the following:
	1. Duct entry provisions, including locations and duct sizes.
	2. Reinforcement details.
	3. Frame and cover design and manhole frame support rings.
	4. Grounding details.
	5. Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps.
	6. Joint details.

	C. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:  Include dimensioned plans, sections, and elevations, and fabrication and installation details, including the following:
	1. Duct entry provisions, including locations and duct sizes.
	2. Cover design.
	3. Grounding details.
	4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.

	D. Duct-Bank Coordination Drawings:  Show duct profiles and coordination with other utilities and underground structures.
	1. Include plans and sections, drawn to scale, and show bends and locations of expansion fittings.
	2. Drawings shall be signed and sealed by a qualified professional engineer.

	E. Product Certificates:  For concrete and steel used in precast concrete manholes and handholes, as required by ASTM C 858.
	F. Qualification Data:  For professional engineer and testing agency.
	G. Source quality-control test reports.
	H. Field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated.
	B. Comply with ANSI C2.
	C. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent bending, warping, and deforming.
	B. Store precast concrete and other factory-fabricated underground utility structures at Project site as recommended by manufacturer to prevent physical damage.  Arrange so identification markings are visible.
	C. Lift and support precast concrete units only at designated lifting or supporting points.

	1.6 PROJECT CONDITIONS
	A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accord...
	1. Notify Architect, Construction Manager and Owner no fewer than seven days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without written permission.


	1.7 COORDINATION
	A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final arrangement of other utilities, site grading, and surface features as determined in the field.
	B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes with final locations and profiles of ducts and duct banks as determined by coordination with other utilities, underground obstructions, and surface features....


	PART 2 -  PRODUCTS
	2.1 CONDUIT
	A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1.
	B. RNC:  NEMA TC 2, Type EPC-40-PVC and Type EPC-80-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. ARNCO Corp.
	2. Beck Manufacturing.
	3. Cantex, Inc.
	4. CertainTeed Corp.; Pipe & Plastics Group.
	5. Condux International, Inc.
	6. ElecSys, Inc.
	7. Electri-Flex Company.
	8. IPEX Inc.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT; a division of Cable Design Technologies.
	11. Spiraduct/AFC Cable Systems, Inc.

	B. Underground Plastic Utilities Duct:  NEMA TC 6 & 8, Type EB-20-PVC, ASTM F 512, UL 651A, with matching fittings by the same manufacturer as the duct, complying with NEMA TC 9.
	C. Duct Accessories:
	1. Duct Separators:  Factory-fabricated rigid PVC interlocking spacers, sized for type and sizes of ducts with which used, and selected to provide minimum duct spacings indicated while supporting ducts during concreting or backfilling.
	2. Warning Tape:  Underground-line warning tape specified in Division 26 Section "Identification for Electrical Systems."


	2.3 PRECAST CONCRETE HANDHOLES AND BOXES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carder Concrete Products.
	2. Christy Concrete Products.
	3. Elmhurst-Chicago Stone Co.
	4. Oldcastle Precast Group.
	5. Riverton Concrete Products; a division of Cretex Companies, Inc.
	6. Utility Concrete Products, LLC.
	7. Utility Vault Co.
	8. Wausau Tile, Inc.

	B. Comply with ASTM C 858 for design and manufacturing processes.
	C. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom unless open-bottom enclosures are indicated.  Frame and cover shall form top of enclosure and shall have load rating consistent with that of handhole or box.
	1. Frame and Cover:  Weatherproof steel frame, with hinged steel access door assembly with tamper-resistant, captive, cover-securing bolts.
	a. Cover Hinges:  Concealed, with hold-open ratchet assembly.
	b. Cover Handle:  Recessed.

	2. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	3. Cover Legend:  Molded lettering, "ELECTRIC."
	4. Configuration:  Units shall be designed for flush burial and have integral closed bottom, unless otherwise indicated.
	5. Extensions and Slabs:  Designed to mate with bottom of enclosure.  Same material as enclosure.
	a. Extension shall provide increased depth of 1T12 inches1T5T (300 mm)5T.
	b. Slab:  Same dimensions as bottom of enclosure, and arranged to provide closure.

	6. Windows:  Precast openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks plus an additional 1T12 inches1T5T (300 mm)5T vertically and horizontally to accommodate alignment variations.
	7. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in wall for each entering duct.
	a. Type and size shall match fittings to duct or conduit to be terminated.
	b. Fittings shall align with elevations of approaching ducts and be located near interior corners of handholes to facilitate racking of cable.

	8. Handholes 1T12 inches wide by 24 inches long1T5T (300 mm wide by 600 mm long)5T and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.


	2.4 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
	A. Description:  Comply with SCTE 77.
	1. Color:  Gray or Green.
	2. Configuration:  Units shall be designed for flush burial and have integral closed bottom, unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering, "ELECTRIC."
	6. Direct-Buried Wiring Entrance Provisions:  Knockouts equipped with insulated bushings or end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged for secure, fixed installation in enclosure wall.
	7. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	8. Handholes 1T12 inches wide by 24 inches long1T5T (300 mm wide by 600 mm long)5T and larger shall have factory-installed inserts for cable racks and pulling-in irons.

	B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover:  Molded of sand and aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. NewBasis.


	C. Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover:  Sheet-molded, fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Christy Concrete Products.
	d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.


	D. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers of  fiberglass.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Carson Industries LLC.
	b. Christy Concrete Products.
	c. Nordic Fiberglass, Inc.



	2.5 UTILITY STRUCTURE ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Bilco Company (The).
	2. Campbell Foundry Company.
	3. Carder Concrete Products.
	4. Christy Concrete Products.
	5. East Jordan Iron Works, Inc.
	6. Elmhurst-Chicago Stone Co.
	7. McKinley Iron Works, Inc.
	8. Neenah Foundry Company.
	9. NewBasis.
	10. Oldcastle Precast Group.
	11. Osburn Associates, Inc.
	12. Pennsylvania Insert Corporation.
	13. Riverton Concrete Products; a division of Cretex Companies, Inc..
	14. Strongwell Corporation; Lenoir City Division.
	15. Underground Devices, Inc.
	16. Utility Concrete Products, LLC.
	17. Utility Vault Co.
	18. Wausau Tile, Inc.

	B. Pulling Eyes in Concrete Walls:  Eyebolt with reinforcing-bar fastening insert, 1T2-inch-1T5T (50-mm-)5T diameter eye, and 1T1-by-4-inch1T5T (25-by-100-mm)5T bolt.
	1. Working Load Embedded in 1T6-Inch1T5T (150-mm)5T, 1T4000-psi1T5T (27.6-MPa)5T Concrete:  1T13,000-lbf1T5T (58-kN)5T minimum tension.

	C. Pulling-In and Lifting Irons in Concrete Floors:  1T7/8-inch-1T5T (22-mm-)5T diameter, hot-dip galvanized, bent steel rod; stress relieved after forming; and fastened to reinforcing rod.  Exposed triangular opening.
	1. Ultimate Yield Strength:  1T40,000-lbf1T5T (180-kN)5T shear and 1T60,000-lbf1T5T (270-kN)5T tension.

	D. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments:  Flared, threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 1T1/2-inch1T5T (13-mm)5T ID by 1T2-3/4 inches1T5T (69 mm)5T deep,...
	1. Tested Ultimate Pullout Strength:  1T12,000 lbf1T5T (53 kN)5T minimum.

	E. Expansion Anchors for Installation after Concrete Is Cast:  Zinc-plated, carbon-steel-wedge type with stainless-steel expander clip with 1T1/2-inch1T5T (13-mm)5T bolt, 1T5300-lbf1T5T (24-kN)5T rated pullout strength, and minimum 1T6800-lbf1T5T (30-...
	F. Cable Rack Assembly:  Steel, [hot-rolled] [hot-dip] galvanized, except insulators.
	1. Stanchions:  T-section or channel; 1T2-1/4-inch1T5T (57-mm)5T nominal size; punched with 14 holes on 1T1-1/2-inch1T5T (38-mm)5T centers for cable-arm attachment.
	2. Arms:  1T1-1/2 inches1T5T (38 mm)5T wide, lengths ranging from 1T3 inches1T5T (75 mm)5T with 1T450-lb1T5T (204-kg)5T minimum capacity to 1T18 inches1T5T (460 mm)5T with 1T250-lb1T5T (114-kg)5T minimum capacity.  Arms shall have slots along full len...
	3. Insulators:  High-glaze, wet-process porcelain arranged for mounting on cable arms.

	G. Cable Rack Assembly:  Nonmetallic.  Components fabricated from nonconductive, fiberglass-reinforced polymer.
	1. Stanchions:  Nominal 1T36 inches1T5T (900 mm)5T high by 1T4 inches1T5T (100 mm)5T wide, with minimum of 9 holes for arm attachment.
	2. Arms:  Arranged for secure, drop-in attachment in horizontal position at any location on cable stanchions, and capable of being locked in position.  Arms shall be available in lengths ranging from 1T3 inches1T5T (75 mm)5T with 1T450-lb1T5T (204-kg)...

	H. Duct-Sealing Compound:  Nonhardening, safe for contact with human skin, not deleterious to cable insulation, and workable at temperatures as low as 1T35 deg F1T5T (2 deg C)5T.  Capable of withstanding temperature of 1T300 deg F1T5T (150 deg C)5T wi...
	I. Fixed Manhole Ladders:  Arranged for attachment to wall[ and floor of manhole.  Ladder and mounting brackets and braces shall be fabricated from nonconductive, structural-grade, hot-dip galvanized steel.
	J. Cover Hooks:  Heavy duty, designed for lifts 1T60 lbf1T5T (270 N)5T and greater, 2 required.


	PART 3 -  EXECUTION
	3.1 UNDERGROUND DUCT APPLICATION
	A. Ducts for Electrical Feeders 600 V and Less  - under roadways:  RNC, NEMA Type EPC-80-PVC, in concrete-encased duct bank, unless otherwise indicated.
	B. Ducts for Electrical Feeders 600 V and Less – not under roadways:  RNC, NEMA Type EPC-80-PVC, in direct-buried duct bank, unless otherwise indicated.
	C. Ducts for Electrical Branch Circuits:  RNC, NEMA Type EPC-80-PVC, in direct-buried duct bank, unless otherwise indicated.
	D. Underground Ducts for Telephone, Communications, or Data Utility Service Cables – under roadways:  NEMA Type EPC-40-PVC, in concrete-encased duct bank, unless otherwise indicated.
	E. Underground Ducts for Telephone, Communications, or Data Utility Service Cables – not under roadways:  NEMA Type EPC-40-PVC, installed in direct-buried duct bank, unless otherwise indicated.
	F. Underground Ducts Crossing Paved Paths Walks and Driveways Roadways RNC, NEMA Type EPC-40-PVC, encased in reinforced concrete.

	3.2 EARTHWORK
	A. Excavation and Backfill:  Comply with Earth Moving but do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restore surface features at areas disturbed by excavation and reestablish original grades, unless otherwise indicated.  Replace removed sod immediately after backfilling is completed.
	C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching.
	D. Cut and patch existing pavement in the path of underground ducts and utility structures

	3.3 DUCT INSTALLATION
	A. Slope:  Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away from buildings and equipment.  Slope ducts from a high point in runs between two manholes to drain in both directions.
	B. Curves and Bends:  Use 5-degree angle couplings for small changes in direction.  Use manufactured long sweep bends with a minimum radius of 1T48 inches1T5T (1220 mm)5T, both horizontally and vertically, at other locations, unless otherwise indicated.
	C. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to manufacturer's written instructions.  Stagger couplings so those of adjacent ducts do not lie in same plane.
	D. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes:  Use end bells, spaced approximately 1T10 inches1T5T (250 mm)5T o.c. for 1T5-inch1T5T (125-mm)5T ducts, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to end-bell spacing 1T10 feet1T5T (3 m)5T from the end bell without reducing duct line slope and without forming a trap in the line.
	2. Direct-Buried Duct Banks:  Install an expansion and deflection fitting in each conduit in the area of disturbed earth adjacent to manhole or handhole.
	3. Grout end bells into structure walls from both sides to provide watertight entrances.

	E. Building Wall Penetrations:  Make a transition from underground duct to rigid steel conduit at least 1T10 feet1T5T (3 m)5T outside the building wall without reducing duct line slope away from the building, and without forming a trap in the line.  U...
	F. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal spare ducts at terminations.  Use sealing compound and plugs to withstand at least 1T15-psig1T5T (1.03-MPa)5T hydrostatic pressure.
	G. Pulling Cord:  Install 1T100-lbf-1T5T (445-N-)5T test nylon cord in ducts, including spares.
	H. Concrete-Encased Ducts:  Support ducts on duct separators.
	1. Separator Installation:  Space separators close enough to prevent sagging and deforming of ducts, with not less than 4 spacers per 1T20 feet1T5T (6 m)5T of duct.  Secure separators to earth and to ducts to prevent floating during concreting.  Stagg...
	2. Concreting Sequence:  Pour each run of envelope between manholes or other terminations in one continuous operation.
	a. Start at one end and finish at the other, allowing for expansion and contraction of ducts as their temperature changes during and after the pour.  Use expansion fittings installed according to manufacturer's written recommendations, or use other sp...
	b. If more than one pour is necessary, terminate each pour in a vertical plane and install 1T3/4-inch1T5T (19-mm)5T reinforcing rod dowels extending 1T18 inches1T5T (450 mm)5T into concrete on both sides of joint near corners of envelope.

	3. Pouring Concrete:  Spade concrete carefully during pours to prevent voids under and between conduits and at exterior surface of envelope.  Do not allow a heavy mass of concrete to fall directly onto ducts.  Use a plank to direct concrete down sides...
	4. Reinforcement:  Reinforce concrete-encased duct banks where they cross disturbed earth and where indicated.  Arrange reinforcing rods and ties without forming conductive or magnetic loops around ducts or duct groups.
	5. Forms:  Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	6. Minimum Space between Ducts:  1T3 inches1T5T (75 mm)5T between ducts and exterior envelope wall, 1T2 inches1T5T (50 mm)5T between ducts for like services, and 1T4 inches1T5T (100 mm)5T between power and signal ducts.
	7. Depth:  Install top of duct bank at least 1T24 inches1T5T (600 mm)5T below finished grade in areas not subject to deliberate traffic, and at least 1T30 inches1T5T (750 mm)5T below finished grade in deliberate traffic paths for vehicles, unless othe...
	8. Stub-Ups:  Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 1T3 inches1T5T (75 mm)5T of concrete.
	b. Stub-Ups to Equipment:  For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 1T60 inches1T5T (1500 mm)5T from edge of base.  Install insulated grounding bushings on terminations at equipment.

	9. Warning Tape:  Bury warning tape approximately 1T12 inches1T5T (300 mm)5T above all concrete-encased ducts and duct banks.  Align tape parallel to and within 1T3 inches1T5T (75 mm)5T of the centerline of duct bank.  Provide an additional warning ta...

	I. Direct-Buried Duct Banks:
	1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	2. Space separators close enough to prevent sagging and deforming of ducts, with not less than 4 spacers per 1T20 feet1T5T (6 m)5T of duct.  Secure separators to earth and to ducts to prevent displacement during backfill and yet permit linear duct mov...
	3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare trench bottoms for pipes less than 1T6 inches1T5T (150 mm)5T in nominal diameter.
	4. Install backfill
	5. After installing first tier of ducts, backfill and compact.  Start at tie-in point and work toward end of duct run, leaving ducts at end of run free to move with expansion and contraction as temperature changes during this process.  Repeat procedur...
	6. Install ducts with a minimum of 1T3 inches1T5T (75 mm)5T between ducts for like services and 1T6 inches1T5T (150 mm)5T between power and signal ducts.
	7. Depth:  Install top of duct bank at least 1T36 inches1T5T (900 mm)5T below finished grade, unless otherwise indicated.
	8. Set elevation of bottom of duct bank below the frost line.
	9. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 1T3 inches1T5T (75 mm)5T of concrete.
	b. For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 1T60 inches1T5T (1500 mm)5T from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.



	3.4 INSTALLATION OF CONCRETE HANDHOLES, AND BOXES
	A. Precast Concrete Handhole Installation:
	1. Comply with ASTM C 891, unless otherwise indicated.
	2. Install units level and plumb and with orientation and depth coordinated with connecting ducts to minimize bends and deflections required for proper entrances.
	3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1T1-inch1T5T (25-mm)5T sieve to 1TNo. 41T5T (4.75-mm)5T sieve and compacted to same density as adjacent undisturbed earth.

	B. Elevations:
	1. Install handholes with bottom below the frost line.
	2. Handhole Covers:  In paved areas and trafficways, set surface flush with finished grade.  Set covers of other handholes 1T1 inch1T5T (25 mm)5T above finished grade.
	3. Where indicated, cast handhole cover frame integrally with handhole structure.

	C. Waterproofing:  Apply waterproofing to exterior surfaces of handholes after concrete has cured at least three days.  After ducts have been connected and grouted, and before backfilling, waterproof joints and connections and touch up abrasions and s...
	D. Dampproofing:  Apply dampproofing to exterior surfaces of manholes and handholes after concrete has cured at least three days. After ducts have been connected and grouted, and before backfilling, dampproof joints and connections and touch up abrasi...
	E. Hardware:  Install removable hardware, including pulling eyes, cable stanchions, and insulators, as required for installation and support of cables and conductors and as indicated.
	F. Field-Installed Bolting Anchors in Concrete Handholes:  Do not drill deeper than 1T3-7/8 inches1T5T (98 mm)5T for manholes and 1T2 inches1T5T (50 mm)5T for handholes, for anchor bolts installed in the field.  Use a minimum of two anchors for each c...

	3.5 GROUNDING
	A. Ground underground ducts and utility structures according to Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.6 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.
	B. Clean internal surfaces of manholes, including sump.  Remove foreign material.



	260548 vibration and seismic controls for electrical systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Isolation pads.
	2. Spring isolators.
	3. Restrained spring isolators.
	4. Channel support systems.
	5. Restraint cables.
	6. Hanger rod stiffeners.
	7. Anchorage bushings and washers.


	1.2 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading: As per local codes
	1. Site Class as Defined in the IBC: As per local codes.
	2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  As per local codes.


	1.3 SUBMITTALS
	A. Product Data:  For the following:
	1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of seismic-restraint component used.
	3. Restrained-Isolation Devices:  Include ratings for horizontal, vertical, and combined loads.

	B. Delegated-Design Submittal:  For seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators and seismic restraints.
	a. Coordinate design calculations with wind-load calculations required for equipment mounted outdoors.  Comply with requirements in other Division 26 Sections for equipment mounted outdoors.

	2. Indicate materials and dimensions and identify hardware, including attachment and anchorage devices.
	3. Field-fabricated supports.
	4. Seismic-Restraint Details:
	a. Design Analysis:  To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to the restrained items and to the structure.  Show attachment locations, methods, and spacings.  Identify components, list their strengths, and indicate directions a...


	C. Welding certificates.
	D. Field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable to authorities having jurisdiction...
	D. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 VIBRATION ISOLATORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ace Mountings Co., Inc.
	2. Amber/Booth Company, Inc.
	3. California Dynamics Corporation.
	4. Isolation Technology, Inc.
	5. Kinetics Noise Control.
	6. Mason Industries.
	7. Vibration Eliminator Co., Inc.
	8. Vibration Isolation.
	9. Vibration Mountings & Controls, Inc.

	B. Pads  Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of supported equipment.
	1. Resilient Material:  Oil- and water-resistant neoprene.

	C. Spring Isolators  Freestanding, laterally stable, open-spring isolators.
	1. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
	2. Minimum Additional Travel:  50 percent of the required deflection at rated load.
	3. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	4. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
	5. Baseplates:  Factory drilled for bolting to structure and bonded to 1T1/4-inch-1T5T (6-mm-)5T thick, rubber isolator pad attached to baseplate underside.  Baseplates shall limit floor load to 1T500 psig1T5T (3447 kPa)5T.
	6. Top Plate and Adjustment Bolt:  Threaded top plate with adjustment bolt and cap screw to fasten and level equipment.

	D. Restrained Spring Isolators  Freestanding, steel, open-spring isolators with seismic or limit-stop restraint.
	1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to weight being removed; factory-drilled baseplate bonded to 1T1/4-inch-1T5T (6-mm-)5T thick, neoprene or rubber isolator pad attached to baseplate underside; and a...
	2. Restraint:  Seismic or limit-stop as required for equipment and authorities having jurisdiction.
	3. Outside Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
	4. Minimum Additional Travel:  50 percent of the required deflection at rated load.
	5. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	6. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.


	2.2 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Amber/Booth Company, Inc.
	2. California Dynamics Corporation.
	3. Cooper B-Line, Inc.; a division of Cooper Industries.
	4. Hilti Inc.
	5. Loos & Co.; Seismic Earthquake Division.
	6. Mason Industries.
	7. TOLCO Incorporated; a brand of NIBCO INC.
	8. Unistrut; Tyco International, Ltd.

	B. General Requirements for Restraint Components:  Rated strengths, features, and application requirements shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and w...
	D. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel assemblies with thimbles, brackets, swivels, and bolts designed for restraining cable service; and with a minimum of two clamping bolts for cable engagement.
	E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections hanger rod.  Do not weld stiffeners to rods.
	F. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchors and studs.
	G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices.
	H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.2 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Equipment and Hanger Restraints:
	1. Install restrained isolators on electrical equipment.
	2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 1T0.125 inch1T5T (3.2 mm)5T.
	3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.

	B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	D. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introductio...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.3 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where they terminate with connecti...

	3.4 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-spreading members.
	2. Test at least four of each type and size of installed anchors and fasteners selected by Architect.
	3. Test to 90 percent of rated proof load of device.
	4. Measure isolator restraint clearance.
	5. Measure isolator deflection.
	6. Verify snubber minimum clearances.
	7. If a device fails test, modify all installations of same type and retest until satisfactory results are achieved.

	B. Remove and replace malfunctioning units and retest as specified above.
	C. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust isolators after isolated equipment is at operating weight.
	B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	C. Adjust active height of spring isolators.
	D. Adjust restraints to permit free movement of equipment within normal mode of operation.



	260553 identification for electrical systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Identification for conductors and communication and control cable.
	2. Warning labels and signs.
	3. Equipment identification labels.


	1.2 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.

	1.3 QUALITY ASSURANCE
	A. Comply with ANSI A13.1.

	1.4 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes, stand...


	PART 2 -  PRODUCTS
	2.1 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION MATERIALS
	A. Marker Tape:  Vinyl or vinyl -cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.

	2.2 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment, unless otherwise indicated.
	C. Baked-Enamel Warning Signs:  Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.  1T1/4-inch1T5T (6.4-mm)5T grommets in corners for mounting.  Nominal size, 1T7 by 10 inches1T5T (180 ...
	D. Metal-Backed, Butyrate Warning Signs:  Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 1T0.0396-inch1T5T (1-mm)5T galvanized-steel backing; and with colors, legend, and size required for application.  1T1/4-inch1T5T ...
	E. Fasteners for Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.
	F. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."


	2.3 EQUIPMENT IDENTIFICATION LABELS
	A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 1T3/8 inch1T5T (10 mm)5T.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Auxiliary Electrical Systems Conductor and Cable Identification:  Use marker tape to identify field-installed alarm, control, signal, sound, intercommunications, voice, and data wiring connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and cable pull points.  Identify by system and circuit designation.
	2. Use system of designations that is uniform and consistent with system used by manufacturer for factory-installed connections.

	B. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Comply with 29 CFR 1910.145 and apply self-adhesive warning labels  Identify system voltage with black letters on an orange background.  Apply to exterior of door, c...
	1. Equipment with Multiple Power or Control Sources:  Apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.

	2. Equipment Requiring Workspace Clearance According to NFPA 70:  Unless otherwise indicated, apply to door or cover of equipment but not on flush panelboards and similar equipment in finished spaces.

	C. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipment, c...
	1. Labeling Instructions:
	a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.  Unless otherwise indicated, provide a single line of text with 1T1/2-inch-1T5T (13-mm-)5T high letters on 1T1-1/2-inch-1T5T (38-mm-)5T high label; where 2 lines of tex...
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label, drilled for screw attachment.
	c. Elevated Components:  Increase sizes of labels and legend to those appropriate for viewing from the floor.

	2. Equipment to Be Labeled:
	a. Panelboards, electrical cabinets, and enclosures.
	b. Electrical switchgear and switchboards.
	c. Transformers.
	d. Motor-control centers.
	e. Disconnect switches.
	f. Enclosed circuit breakers.
	g. Motor starters.
	h. Push-button stations.
	i. Power transfer equipment.
	j. Contactors.
	k. Refer to drawing general note for labeling of switches and receptacles.



	3.2 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to the location and substrate.
	F. Color-Coding for Phase Identification, 600 V and Less:  Use the colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	1. Color shall be factory applied.
	2. Colors for 208/120-V Circuits:
	a. Phase A:  Black.
	b. Phase B:  Red.
	c. Phase C:  Blue.

	3. Colors for 480/277-V Circuits:
	a. Phase A:  Brown.
	b. Phase B:  Orange.
	c. Phase C:  Yellow.





	262416 panelboards
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes distribution panelboards and lighting and appliance branch-circuit panelboards.

	1.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to seismic forces.
	SUBMITTALS

	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Include evidence of NRTL listing for series rating of installed devices.
	6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	7. Include wiring diagrams for power, signal, and control wiring.
	8. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards.

	D. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective devices, accessories, and components will withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Syst...
	E. Field quality-control reports.
	F. Panelboard schedules for installation in panelboards.
	G. Operation and maintenance data.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NEMA PB 1.
	C. Comply with NFPA 70.

	1.4 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	B. Enclosures:  Flush- and surface mounted cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.
	b. Outdoor Locations:  NEMA 250, Type 3R.
	c. Kitchen and Wash-Down Areas:  NEMA 250, Type 4X, stainless steel.
	d. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.

	2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	3. Hinged Front Cover:  (Door-in-door) Entire front trim hinged to box and with standard door within hinged trim cover.
	4. Directory Card:  Inside panelboard door, mounted in transparent card holder.

	C. Incoming Mains Location:  Top and bottom.
	D. Phase, Neutral, and Ground Buses:  Hard-drawn copper, 98 percent conductivity with silver plating..
	E. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs:  Compression type.
	3. Ground Lugs and Bus Configured Terminators:  Compression type.
	4. Feed-Through Lugs:  Compression type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	5. Subfeed (Double) Lugs:  Compression type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.

	F. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards with one or more main service disconnecting and overcurrent protective devices.
	G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	H. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.2 DISTRIBUTION PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. Panelboards:  NEMA PB 1, power and feeder distribution type.
	C. Doors:  Secured (Door-in-door) with vault-type latch with tumbler lock; keyed alike.
	D. Mains:  Circuit breaker or Lugs only, as indicated.
	E. Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes 125 A and Smaller:  Plug-in circuit breakers.
	F. Branch Overcurrent Protective Devices:  For Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.
	G. Branch Overcurrent Protective Devices:  Fused switches.

	2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	C. Mains:  Circuit breaker or lugs only, as indicated.
	D. Branch Overcurrent Protective Devices:  Plug-in circuit breakers, replaceable without disturbing adjacent units.
	E. Contactors in Main Bus:  NEMA ICS 2, Class A, electrically held, general-purpose controller, with same short-circuit interrupting rating as panelboard.
	1. External Control-Power Source: 120-V branch circuit.

	F. Doors:  Concealed hinges; (Door-in-door) secured with flush latch with tumbler lock; keyed alike.
	G. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.

	2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and IP2Pt response.

	4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault protection (30-mA trip).
	7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-V, single-pole configuration.
	8. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs: Compression style, suitable for number, size, trip ratings, and conductor materials.
	c. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	e. Communication Capability:  Circuit-breaker-mounted communication module with functions and features compatible with power monitoring and control systems
	f. Shunt Trip:  120V trip coil energized from separate circuit, set to trip at 75 percent of rated voltage.
	g. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in on or off position.
	h. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position.


	C. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	1. Fuses, and Spare-Fuse Cabinet:  Comply with requirements specified in Division 26 Section "Fuses."


	2.5 ACCESSORY COMPONENTS AND FEATURES
	A. Portable Test Set:  For testing functions of solid-state trip devices without removing from panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and switchboard class relays.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Receive, inspect, handle, store and install panelboards and accessories according to NECA 407
	B. Mount top of trim 1T90 inches1T5T (2286 mm)5T above finished floor unless otherwise indicated.
	C. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	D. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.

	E. Install filler plates in unused spaces.
	F. Stub four 1T1-inch1T5T (27-GRC)5T empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 1T1-inch1T5T (27-GRC)5T empty conduits into raised floor space or below slab not on grade.
	G. Arrange conductors in gutters into groups and bundle and wrap with wire ties.
	H. Comply with NECA 1.

	3.2 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads and incorporating Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are not acceptable.
	C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	D. Panelboards will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.



	262726 wiring devices
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Wall-box motion sensors.
	3. Snap switches and wall-box dimmers.
	4. Solid-state fan speed controls.
	5. Wall-switch and exterior occupancy sensors.
	6. Communications outlets.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 5351 (single), 5352 (duplex).
	b. Hubbell; HBL5351 (single), CR5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5381 (single), 5352 (duplex).



	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; GF20.
	b. Pass & Seymour; 2084.



	2.4 SNAP SWITCHES
	A. Comply with NEMA WD 1 and UL 20.
	B. Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
	b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way).
	c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four way).


	C. Pilot Light Switches, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 2221PL for 120 V and 277 V.
	b. Hubbell; HPL1221PL for 120 V and 277 V.
	c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
	d. Pass & Seymour; PS20AC1-PLR for 120 V.

	2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON."

	D. Key-Operated Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 2221L.
	b. Hubbell; HBL1221L.
	c. Leviton; 1221-2L.
	d. Pass & Seymour; PS20AC1-L.

	2. Description:  Single pole, with factory-supplied key in lieu of switch handle.

	E. Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for use with mechanically held lighting contactors.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 1995.
	b. Hubbell; HBL1557.
	c. Leviton; 1257.
	d. Pass & Seymour; 1251.


	F. Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key in lieu of switch handle.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 1995L.
	b. Hubbell; HBL1557L.
	c. Leviton; 1257L.
	d. Pass & Seymour; 1251L.



	2.5 WALL-BOX DIMMERS
	A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off switches, with audible frequency and EMI/RFI suppression filters.
	B. Control:  Continuously adjustable slider; with single-pole or three-way switching.  Comply with UL 1472.
	C. Incandescent Lamp Dimmers:  120 V; control shall follow square-law dimming curve.  On-off switch positions shall bypass dimmer module.
	1. 600 W; dimmers shall require no derating when ganged with other devices.

	D. Fluorescent Lamp Dimmer Switches:  Modular; compatible with dimmer ballasts; trim potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent dimming with low end not greater than 20 percent of full brightness.

	2.6 FAN SPEED CONTROLS
	A. Modular, 120-V, full-wave, solid-state units with integral, quiet on-off switches and audible frequency and EMI/RFI filters.  Comply with UL 1917.
	1. Continuously adjustable slider, 1.5 A.
	2. Three-speed adjustable slider, 1.5 A.


	2.7 OCCUPANCY SENSORS
	A. Wall-Switch Sensors:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 6111 for 120 V, 6117 for 277 V.
	b. Hubbell; WS1277.
	c. Leviton; ODS 10-ID.
	d. Pass & Seymour; WS3000.
	e. Watt Stopper (The); WS-200.

	2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 180-degree field of view, with a minimum coverage area of 1T900 sq. ft.1T5T (84 sq. m)5T.

	B. Wall-Switch Sensors:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Hubbell; AT120 for 120 V, AT277 for 277 V.
	b. Leviton; ODS 15-ID.

	2. Description:  Adaptive-technology type, 120/277 V, adjustable time delay up to 20 minutes, 180-degree field of view, with a minimum coverage area of 1T900 sq. ft.1T5T (84 sq. m)5T.

	C. Long-Range Wall-Switch Sensors:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Hubbell; ATP1600WRP.
	b. Leviton; ODWWV-IRW.
	c. Pass & Seymour; WA1001.
	d. Watt Stopper (The); CX-100.

	2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 110-degree field of view, with a minimum coverage area of 1T1200 sq. ft.1T5T (111 sq. m)5T.

	D. Long-Range Wall-Switch Sensors:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Hubbell; ATD1600WRP.
	b. Leviton; ODW12-MRW.
	c. Watt Stopper (The); DT-200.

	3. Description:  Dual technology, with both passive-infrared- and ultrasonic-type sensing, 120/277 V, adjustable time delay up to 30 minutes, 110-degree field of view, and a minimum coverage area of 1T1200 sq. ft.1T5T (111 sq. m)5T.

	E. Wide-Range Wall-Switch Sensors:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Hubbell; ATP120HBRP.
	b. Leviton; ODWHB-IRW.
	c. Pass & Seymour; HS1001.
	d. Watt Stopper (The); CX-100-3.

	2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 150-degree field of view, with a minimum coverage area of 1T1200 sq. ft.1T5T (111 sq. m)5T.

	F. Exterior Occupancy Sensors:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Leviton; PS200-10.
	b. Watt Stopper (The); EW-100-120.

	2. Description:  Passive-infrared type, 120/277 V, weatherproof, adjustable time delay up to 15 minutes, 180-degree field of view, and 1T110-foot1T5T (34-m)5T detection range.  Minimum switch rating:  1000-W incandescent, 500-VA fluorescent.


	2.8 COMMUNICATIONS OUTLETS
	A. Telephone Outlet:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 3560-6.
	b. Leviton; 40649.

	2. Description:  Single RJ-45 jack for terminating 100-ohm, balanced, four-pair UTP; TIA/EIA-568-B.1 complying with Category 5e.  Comply with UL 1863.

	B. Combination TV and Telephone Outlet:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 3562.
	b. Leviton; 40595

	2. Description:  Single RJ-45 jack for 100-ohm, balanced, four-pair UTP; TIA/EIA-568-B.1; complying with Category 5e; and one Type F coaxial cable connector.


	2.9 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  satin-finished stainless steel 1T0.04-inch-1T5T (1-mm-)5T thick
	3. Material for Unfinished Spaces:  Galvanized steel
	4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and labeled for use in "wet locations."

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant , die-cast aluminum with lockable cover.

	2.10 FLOOR SERVICE FITTINGS
	A. Type:  Modular, flush-type, dual-service units suitable for wiring method used.
	B. Compartments:  Barrier separates power from voice and data communication cabling.
	C. Service Plate:  Rectangular, solid brass with satin finish.
	D. Power Receptacle:  NEMA WD 6 configuration 5-20R, gray finish, unless otherwise indicated.
	E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 Category 5e jacks for UTP cable.

	2.11 FINISHES
	A. Color:  Wiring device catalog numbers in Section Text do not designate device color.
	1. Wiring Devices Connected to Normal Power System:  Black, unless otherwise indicated or required by NFPA 70 or device listing.
	2. Wiring Devices Connected to Emergency Power System:  Red.
	3. TVSS Devices:  Blue.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted provided the outlet box is large enough.


	D. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 1T6 inches1T5T (152 mm)5T in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up and on horizontally mounted receptacles to the right.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Dimmers:
	1. Install dimmers within terms of their listing.
	2. Verify that dimmers used for fan speed control are listed for that application.
	3. Install unshared neutral conductors on line and load side of dimmers according to manufacturers' device listing conditions in the written instructions.

	H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems."
	1. Receptacles:  Identify panelboard and circuit number from which served.  Use machine printing (P-Touch or equal) with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes. See drawing general notes for addit...


	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units ...




	262813 fuses
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:  Cartridge fuses rated 600-V ac and less for use in enclosed switches panelboards switchboards enclosed controllers and motor-control centers.

	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Operation and maintenance data.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NEMA FU 1 for cartridge fuses.
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Bussmann, Inc.
	2. Edison Fuse, Inc.
	3. Ferraz Shawmut, Inc.
	4. Littelfuse, Inc.


	2.2 CARTRIDGE FUSES
	A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with circuit voltages.


	PART 3 -  EXECUTION
	3.1 FUSE APPLICATIONS
	A. Service Entrance:  Class L, fast acting.
	B. Feeders:  Class L, fast acting
	C. Motor Branch Circuits:  Class RK1, time delay.
	D. Other Branch Circuits:  Class RK1, time delay.
	E. Control Circuits:  Class CC, time delay.

	3.2 INSTALLATION
	A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.

	3.3 IDENTIFICATION
	A. Install labels complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems" and indicating fuse replacement information on inside door of each fused switch and adjacent to each fuse block a...



	262816 enclosed switches and circuit breakers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Receptacle switches.
	4. Shunt trip switches.
	5. Molded-case circuit breakers (MCCBs).
	6. Enclosures.


	1.2 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.3 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the effects of earthquake motions.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces.


	1.4 SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.
	B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.

	C. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, accessories, and components, from manufacturer.
	D. Field quality-control reports.
	E. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 FUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate fuses, lockable handle with capability to accept two padlocks, and interlocked with cover in clos...
	C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in closed po...
	D. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in ...
	E. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in closed po...
	F. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified.
	4. Lugs:  Suitable for number, size, and conductor material.
	5. Service-Rated Switches:  Labeled for use as service equipment.


	2.2 NONFUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. Type GD, General Duty, Single Throw, 600 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
	C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	D. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	E. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	F. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Lugs:  Suitable for number, size, and conductor material.


	2.3 RECEPTACLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. Type HD, Heavy-Duty, Single-Throw Fusible Switch:  240-V ac, 30 A; UL 98 and NEMA KS 1; horsepower rated, with clips or bolt pads to accommodate fuses; lockable handle with capability to accept three padlocks; interlocked with cover in closed posit...
	C. Type HD, Heavy-Duty, Single-Throw Nonfusible Switch:  240-V ac, 30 A; UL 98 and NEMA KS 1; horsepower rated, lockable handle with capability to accept three padlocks; interlocked with cover in closed position.
	D. Interlocking Linkage:  Provided between the receptacle and switch mechanism to prevent inserting or removing plug while switch is in the on position, inserting any plug other than specified, and turning switch on if an incorrect plug is inserted or...
	E. Receptacle:  Polarized, three-phase, four-wire receptacle (fourth wire connected to enclosure ground lug).

	2.4 SHUNT TRIP SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Bussmann, Inc.
	2. Ferraz Shawmut, Inc.
	3. Littelfuse, Inc.

	B. General Requirements:  Comply with UL 50, and UL 98, with 200-kA interrupting and short-circuit current rating when fitted with Class J fuses.
	C. Switches:  Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse block; lockable handle with capability to accept three padlocks; interlocked with cover in closed position.
	D. Control Circuit:  120-V ac; obtained from integral control power transformer, with primary and secondary fuses, with a control power of enough capacity to operate shunt trip, connected pilot, and indicating and control devices.
	E. Accessories:
	1. Oiltight key switch for key-to-test function.
	2. Oiltight ON pilot light.
	3. Isolated neutral lug.
	4. Mechanically interlocked auxiliary contacts that change state when switch is opened and closed.
	5. Form C alarm contacts that change state when switch is tripped.
	6. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage.
	7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72.


	2.5 MOLDED-CASE CIRCUIT BREAKERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.

	B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.
	C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	D. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following field-adjustable settings:
	1. Instantaneous trip.
	2. Long- and short-time pickup levels.
	3. Long- and short-time time adjustments.
	4. Ground-fault pickup level, time delay, and IP2Pt response.

	E. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less than NEMA FU 1, RK-5.
	F. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs:  Suitable for number, size, trip ratings, and conductor material.
	3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting circuits.
	4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type with mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and three...
	5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
	6. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
	7. Alarm Switch:  One NO contact that operates only when circuit breaker has tripped.


	2.6 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
	2. Outdoor Locations:  NEMA 250, Type 3R.
	3. Kitchen and Wash-Down Areas:  NEMA 250, Type 4X], stainless steel.
	4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
	5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	C. Install fuses in fusible devices.
	D. Comply with NECA 1.

	3.2 IDENTIFICATION
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after ...



	265100 interior lighting
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Interior lighting fixtures, lamps, and ballasts.
	2. Emergency lighting units.
	3. Exit signs.
	4. Lighting fixture supports.


	1.2 SUBMITTALS
	A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, finishes.
	B. Shop Drawings:  Show details of nonstandard or custom lighting fixtures.  Indicate dimensions, weights, methods of field assembly, components, features, and accessories.
	C. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled fixtures, signed by product manufacturer.
	D. Field quality-control test reports.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In Interior Lighting Fixture Schedule where titles below are column or row headings that introduce lists, the following requirements apply to product selection:
	1. Basis of Design Product:  The design of each item of interior luminaire and its support is based on the product named.  Subject to compliance with requirements, provide either the named product or a comparable product by one of the other manufactur...


	2.2 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS
	A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
	B. Incandescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5A.
	C. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.
	D. HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5B.
	E. Metal Parts:  Free of burrs and sharp corners and edges.
	F. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping and sagging.
	G. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	H. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
	1. White Surfaces:  85 percent.
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.
	4. Laminated Silver Metallized Film:  90 percent.

	I. Plastic Diffusers, Covers, and Globes:
	1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	2. Glass:  Annealed crystal glass, unless otherwise indicated.


	2.3 BALLASTS
	A. Electronic Ballasts for Linear Fluorescent Lamps:  Comply with ANSI C82.11; instant-start type, unless otherwise indicated, and designed for type and quantity of lamps served.  Ballasts shall be designed for full light output unless dimmer or bi-le...
	1. Sound Rating:  A.
	2. Total Harmonic Distortion Rating:  Less than 10 percent.
	3. Transient Voltage Protection:  IEEE C62.41, Category A or better.
	4. Operating Frequency:  20 kHz or higher.
	5. Lamp Current Crest Factor:  1.7 or less.
	6. BF:  0.85 or higher.
	7. Power Factor:  0.95 or higher.

	B. Electromagnetic Ballasts for Linear Fluorescent Lamps:  Comply with ANSI C82.1; energy saving, high-power factor, Class P, and having automatic-reset thermal protection.
	1. Ballast Manufacturer Certification:  Indicated by label.

	C. Ballasts for Temperatures 1TMinus 20 Deg F1T5T (Minus 29 Deg C)5T and Higher for Linear Fluorescent Lamps:  Electromagnetic type designed for use with indicated lamp types.
	D. Ballasts for Dimmer-Controlled Lighting Fixtures with Linear Fluorescent Lamps:  Electronic type.
	1. Dimming Range:  100 to 5 percent of rated lamp lumens.
	2. Ballast Input Watts:  Can be reduced to 20 percent of normal.
	3. Compatibility:  Certified by manufacturer for use with specific dimming control system and lamp type indicated.

	E. Ballasts for Bi-Level Controlled Lighting Fixtures with Linear Fluorescent Lamps:  Electronic type.
	1. Operating Modes:  Ballast circuit and leads provide for remote control of the light output of the associated lamp between high- and low-level and off.
	a. High-Level Operation:  100 percent of rated lamp lumens.
	b. Low-Level Operation:  50 percent of rated lamp lumens.

	2. Ballast shall provide equal current to each lamp in each operating mode.
	3. Compatibility:  Certified by manufacturer for use with specific bi-level control system and lamp type indicated.

	F. Ballasts for Compact Fluorescent Lamps:  Electronic programmed rapid-start type, complying with ANSI C 82.11, designed for type and quantity of lamps indicated.  Ballast shall be designed for full light output unless dimmer or bi-level control is i...
	1. Lamp end-of-life detection and shutdown circuit.
	2. Automatic lamp starting after lamp replacement.
	3. Sound Rating:  A.
	4. Total Harmonic Distortion Rating:  Less than 20 percent.
	5. Transient Voltage Protection:  IEEE C62.41, Category A or better.
	6. Operating Frequency:  20 kHz or higher.
	7. Lamp Current Crest Factor:  1.7 or less.
	8. BF:  0.95 or higher, unless otherwise indicated.
	9. Power Factor:  0.95 or higher.
	10. Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.
	11. Ballast Case Temperature:  75 deg C, maximum.

	G. Ballasts for Dimmer-Controlled Lighting Fixtures with Compact Fluorescent Lamps:  Electronic type.
	1. Dimming Range:  100 to 5 percent of rated lamp lumens.
	2. Ballast Input Watts:  Can be reduced to 20 percent of normal.
	3. Compatibility:  Certified by manufacturer for use with specific dimming control system and lamp type indicated.

	H. Internal-Type Emergency Power Unit:  Self-contained, modular, battery-inverter unit, factory mounted within lighting fixture body and compatible with ballast.  Comply with UL 924.
	1. Emergency Connection:  Operate lamp(s) continuously at an output of 1100 lumens each.  Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.
	2. Night-Light Connection:  Operate one fluorescent lamp continuously.
	3. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or entering ceiling space.
	a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	b. Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.

	4. Battery:  Sealed, maintenance-free, nickel-cadmium type.
	5. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer relay.

	I. Electromagnetic Ballast for Metal-Halide Lamps:  Comply with ANSI C82.4 and UL 1029.  Include the following features, unless otherwise indicated:
	1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.
	2. Minimum Starting Temperature:  1TMinus 22 deg F1T5T (Minus 30 deg C)5T for single-lamp ballasts.
	3. Normal Ambient Operating Temperature:  1T104 deg F1T5T (40 deg C)5T.
	4. Open-circuit operation that will not reduce average life.
	5. Low-Noise Ballasts:  Manufacturers' standard epoxy-encapsulated models designed to minimize audible fixture noise.

	J. Electronic Ballast for Metal-Halide Lamps:  Include the following features unless otherwise indicated:
	1. Lamp end-of-life detection and shutdown circuit.
	2. Sound Rating:  A.
	3. Total Harmonic Distortion Rating:  Less than 15 percent.
	4. Transient Voltage Protection:  IEEE C62.41, Category A or better.
	5. Lamp Current Crest Factor:  1.5 or less.
	6. Power Factor:  .90 or higher.
	7. Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.
	8. Protection:  Class P thermal cutout.


	2.4 EXIT SIGNS
	A. Internally Lighted Signs:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	1. Lamps for AC Operation:  LEDs, 70,000 hours minimum rated lamp life.


	2.5 EMERGENCY LIGHTING UNITS
	A. Description:  Self-contained units complying with UL 924.
	1. Battery:  Sealed, maintenance-free, lead-acid type.
	2. Charger:  Fully automatic, solid-state type with sealed transfer relay.
	3. Operation:  Relay automatically turns lamp on when power supply circuit voltage drops to 80 percent of nominal voltage or below.  Lamp automatically disconnects from battery when voltage approaches deep-discharge level.  When normal voltage is rest...
	4. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	5. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.


	2.6 LAMPS
	A. Low-Mercury Fluorescent Lamps:  Comply with EPA's toxicity characteristic leaching procedure test; shall yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.
	B. T8 Rapid-Start low-mercury Fluorescent Lamps:  Rated 32 Wwatts, nominal length 1T48 inches1T5T (1220 mm)5T, 2800 initial lumens (minimum), CRI 75 (minimum), color temperature as indicated, and average rated life 20,000 hours, unless otherwise indic...
	C. T8 Rapid-Start low-mercury Fluorescent Lamps:  Rated 17 W maximum, nominal length of 1T24 inches1T5T (610 mm)5T, 1300 initial lumens (minimum), CRI 75 (minimum), color temperature as indicated, and average rated life of 20,000 hours, unless otherwi...
	D. Compact Fluorescent Lamps:  4-Pin, low mercury, CRI 80 (minimum), color temperature as indicated, average rated life of 10,000 hours at 3 hours operation per start, and suitable for use with dimming ballasts, unless otherwise indicated.
	E. Metal-Halide Lamps:  ANSI C78.1372, with a minimum CRI 65, and color temperature as indicated.
	F. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature as indicated.
	G. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature as indicated.

	2.7 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers:  1T1/2-inch1T5T (13-mm)5T steel tubing with swivel ball fittings and ceiling canopy.  Finish same as fixture.
	C. Twin-Stem Hangers:  Two, 1T1/2-inch1T5T (13-mm)5T steel tubes with single canopy designed to mount a single fixture.  Finish same as fixture.
	D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 1T12 gage1T5T (2.68 mm)5T
	E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, [1T12 gage1T5T (2.68 mm)5T] .
	F. Rod Hangers:  1T3/16-inch1T5T (5-mm)5T minimum diameter, cadmium-plated, threaded steel rod.
	G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.
	B. Comply with NFPA 70 for minimum fixture supports.
	C. Suspended Lighting Fixture Support:
	1. Pendants and Rods:  Where longer than 1T48 inches1T5T (1200 mm)5T, brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.

	D. Air-Handling Lighting Fixtures:  Install with dampers closed and ready for adjustment.
	E. Adjust aimable lighting fixtures to provide required light intensities.
	F. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.2 FIELD QUALITY CONTROL
	A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from normal power to battery and retransfer to normal.
	B. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  If adjustments are made to lighting system, retest to demonstrate compliance with standards.



	265600 exterior lighting
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Exterior luminaires with lamps and ballasts.
	2. Accessories.


	1.2 SUBMITTALS
	A. Product Data:  For each luminaire and support component, arranged in order of lighting unit designation.  Include data on features, accessories, and finishes.
	B. Shop Drawings:  Include anchor-bolt templates keyed to specific poles and certified by manufacturer.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with IEEE C2, "National Electrical Safety Code."
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In Lighting Device Schedule where titles below are column or row headings that introduce lists, the following requirements apply to product selection:
	1. Basis of Design Product:  The design of each item of exterior luminaire and its support is based on the product named.  Subject to compliance with requirements, provide either the named product or a comparable product by one of the other manufactur...


	2.2 LUMINAIRES, GENERAL REQUIREMENTS
	A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by an NRTL acceptable to authorities having jurisdiction.
	B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.
	C. Metal Parts:  Free of burrs and sharp corners and edges.
	D. Sheet Metal Components:  Corrosion-resistant aluminum, unless otherwise indicated.  Form and support to prevent warping and sagging.
	E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  Provide filter/breather for enclosed luminaires.
	F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	G. Exposed Hardware Material:  Stainless steel.
	H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.
	J. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
	1. White Surfaces:  85 percent.
	2. Specular Surfaces:  83 percent.
	3. Diffusing Specular Surfaces:  75 percent.

	K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping.  Where indicated, match finish process and color of pole or support materials.
	M. Factory-Applied Finish for Steel Luminaires:  Color as selected by Architect.  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.

	2.3 FLUORESCENT BALLASTS AND LAMPS
	A. Low-Temperature Ballast Capability:  Rated by its manufacturer for reliable starting and operation of indicated lamp(s) at temperatures 1Tminus 20 deg F1T and higher.
	B. Ballast Characteristics:
	1. Power Factor:  90 percent, minimum.
	2. Total Harmonic Distortion Rating:  Less than 10 percent.
	3. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, Class P, automatic-reset thermal protection.
	4. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum.
	5. Transient-Voltage Protection:  Comply with IEEE C62.41 Category A or better.

	C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast provided at temperatures 1Tminus 20 deg F1T and higher.
	D. Fluorescent Lamps:  Low-mercury type.  Comply with the EPA's toxicity characteristic leaching procedure test; shall yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.

	2.4 BALLASTS FOR HID LAMPS
	A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction average life.  Include the following features, unless otherwise indicated:
	1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.
	2. Minimum Starting Temperature:  1TMinus 22 deg F1T4T (Minus 30 deg C)4T.
	3. Normal Ambient Operating Temperature:  1T104 deg F1T4T (40 deg C)4T.
	4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current ratings as recommended by ballast manufacturer.


	2.5 HID LAMPS
	A. Metal-Halide Lamps:  ANSI C78.1372, with a minimum CRI [65] <Insert value>, and color temperature [4000] <Insert value> K.
	B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature [4000] <Insert value> K.
	C. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI [80] <Insert value>, and color temperature [4000] <Insert value> K.

	2.6 SUPPORT COMPONENTS, GENERAL REQUIREMENTS
	A. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  Use stainless-steel fasteners and mounting bolts, unless otherwise indicated.
	B. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support components.
	1. Materials:  Shall not cause galvanic action at contact points.
	2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after fabrication, unless stainless-steel items are indicated.

	C. Power-Installed Screw Foundations:  Factory fabricated by pole manufacturer, with structural steel complying with ASTM A 36/A 36M and hot-dip galvanized according to ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange...


	PART 3 -  EXECUTION
	3.1 LUMINAIRE INSTALLATION
	A. Install lamps in each luminaire.
	B. Fasten luminaire to indicated structural supports.
	1. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.

	C. Adjust luminaires that require field adjustment or aiming.

	3.2 CORROSION PREVENTION
	A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.
	B. Steel Conduits:  Comply with Division 26 Section "Raceway and Boxes for Electrical Systems." In concrete foundations, wrap conduit with 1T0.010-inch-1T4T (0.254-mm-)4T thick, pipe-wrapping plastic tape applied with a 50 percent overlap.

	3.3 GROUNDING
	A. Ground metal poles and support structures according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	1. Install grounding conductor pigtail in the base for connecting luminaire to grounding system.

	B. Ground nonmetallic poles and support structures according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	1. Install grounding conductor and conductor protector.
	2. Ground metallic components of pole accessories and foundations.




	280513 conductors and cables for electronic safety and security
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Coaxial cabling.
	2. RS-232 cabling.
	3. RS-485 cabling.
	4. Low-voltage control cabling.
	5. Control-circuit conductors.
	6. Fire alarm wire and cable.
	7. Identification products.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. For coaxial cable, include the following installation data for each type used:
	a. Nominal OD.
	b. Minimum bending radius.
	c. Maximum pulling tension.


	B. Shop Drawings:  Cable tray layout, showing cable tray route to scale, with relationship between the tray and adjacent structural, electrical, and mechanical elements.
	C. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector.
	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Maintenance data.

	1.3 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  25 or less.
	2. Smoke-Developed Index:  50 or less.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. Support of Open Cabling:  NRTL labeled for support of cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	B. Cable Trays:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cable Management Solutions, Inc.
	b. Cablofil Inc.
	c. Cooper B-Line, Inc.
	d. Cope - Tyco/Allied Tube & Conduit.
	e. GS Metals Corp.

	2. Cable Tray Materials:  Metal, suitable for indoors, and protected against corrosion by electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less than 1T0.000472 inch1T5T (0.012 mm)5T thick.
	a. Basket Cable Trays:  1T6 inches1T5T (150 mm)5T wide and 1T2 inches1T5T (50 mm)5T deep.  Wire mesh spacing shall not exceed 1T2 by 4 inches1T5T (50 by 100 mm)5T.
	b. Trough Cable Trays:  Nominally 1T6 inches1T5T (150 mm)5T wide.
	c. Ladder Cable Trays:  Nominally 1T18 inches1T5T (455 mm)5T wide, and a rung spacing of [1T12 inches1T5T (305 mm)5T.
	d. Channel Cable Trays:  One-piece construction, nominally 1T4 inches1T5T (100 mm)5T wide.  Slot spacing shall not exceed 1T4-1/2 inches1T5T (115 mm)5T o.c.
	e. Solid-Bottom Cable Trays:  One-piece construction, nominally 1T12 inches1T5T (305 mm)5T wide.  Provide without solid covers.


	C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems."  Flexible metal conduit shall not be used.
	1. Outlet boxes shall be no smaller than 1T2 inches1T5T (50 mm)5T wide, 1T3 inches1T5T (75 mm)5T high, and 1T2-1/2 inches1T5T (64 mm)5T deep.


	2.2 BACKBOARDS
	A. Backboards:  Plywood, fire-retardant treated, 1T3/4 by 48 by 96 inches1T5T (19 by 1220 by 2440 mm)5T.  Comply with requirements for plywood backing panels in Division 06 Section "Rough Carpentry".

	2.3 COAXIAL CABLE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Alpha Wire Company.
	2. Belden CDT Inc.; Electronics Division.
	3. Coleman Cable, Inc.
	4. CommScope, Inc.
	5. Draka USA.

	B. General Coaxial Cable Requirements:  Broadband type, recommended by cable manufacturer specifically for broadband data transmission applications.  Coaxial cable and accessories shall have 75-ohm nominal impedance with a return loss of 20 dB maximum...
	C. RG-11/U:  NFPA 70, Type CATV.
	1. No. 14 AWG, solid, copper-covered steel conductor.
	2. Gas-injected, foam-PE insulation.
	3. Double shielded with 100 percent aluminum polyester tape and 60 percent aluminum braid.
	4. Jacketed with sunlight-resistant, black PVC or PE.
	5. Suitable for outdoor installations in ambient temperatures ranging from minus 40 to plus 85 deg C.

	D. RG59/U:  NFPA 70, Type CATVR.
	1. No. 20 AWG, solid, silver-plated, copper-covered steel conductor.
	2. Gas-injected, foam-PE insulation.
	3. Triple shielded with 100 percent aluminum polyester tape and 95 percent aluminum braid; covered by aluminum foil with grounding strip.
	4. Color-coded PVC jacket.

	E. RG-6/U:  NFPA 70, Type CATV or CM.
	1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
	2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid.
	3. Jacketed with black PVC or PE.
	4. Suitable for indoor installations.

	F. RG59/U:  NFPA 70, Type CATV.
	1. No. 20 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
	2. Double shielded with 100 percent aluminum polyester tape and 40 percent aluminum braid.
	3. PVC jacket.

	G. RG59/U (Plenum Rated):  NFPA 70, Type CMP.
	1. No. 20 AWG, solid, copper-covered steel conductor; foam fluorinated ethylene propylene insulation.
	2. Double shielded with 100 percent aluminum-foil shield and 65 percent aluminum braid.
	3. Copolymer jacket.

	H. NFPA and UL compliance, listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1655, and with NFPA 70 "Radio and Television Equipment" and "Community Antenna Television and Radio Distribution" Articles.  Ty...
	1. CATV Cable:  Type CATV.
	2. CATV Plenum Rated:  Type CATVP, complying with NFPA 262.
	3. CATV Riser Rated:  Type CATVR, complying with UL 1666.
	4. CATV Limited Rating:  Type CATVX.


	2.4 COAXIAL CABLE HARDWARE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Aim Electronics; a brand of Emerson Electric Co.
	2. Leviton Voice & Data Division.
	3. Siemon Co. (The).

	B. Coaxial-Cable Connectors:  Type BNC, 75 ohms.

	2.5 RS-232 CABLE
	A. Standard Cable:  NFPA 70, Type CM.
	1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.
	2. Polypropylene insulation.
	3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
	4. PVC jacket.
	5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain wire.
	6. Flame Resistance:  Comply with UL 1581.

	B. Plenum-Type Cable:  NFPA 70, Type CMP.
	1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.
	2. Plastic insulation.
	3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
	4. Plastic jacket.
	5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain wire.
	6. Flame Resistance:  Comply with NFPA 262.


	2.6 RS-485 CABLE
	A. Standard Cable:  NFPA 70, Type CM
	1. Paired, 2 pairs, twisted, No. 22 AWG, stranded (7x30) tinned copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with UL 1581.

	B. Plenum-Type Cable:  NFPA 70, Type CMP.
	1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.
	2. Fluorinated ethylene propylene insulation.
	3. Unshielded.
	4. Fluorinated ethylene propylene jacket.
	5. Flame Resistance:  NFPA 262, Flame Test.


	2.7 LOW-VOLTAGE CONTROL CABLE
	A. Paired Lock Cable:  NFPA 70, Type CMG.
	1. 1 pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with UL 1581.

	B. Plenum-Type, Paired Lock Cable:  NFPA 70, Type CMP.
	1. 1 pair, twisted, No. 16 AWG, stranded (19x29) tinned copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with NFPA 262.

	C. Paired Lock Cable:  NFPA 70, Type CMG.
	1. 1 pair, twisted, No. 18 AWG, stranded (19x30) tinned copper conductors.
	2. PVC insulation.
	3. Unshielded.
	4. PVC jacket.
	5. Flame Resistance:  Comply with UL 1581.

	D. Plenum-Type, Paired Lock Cable:  NFPA 70, Type CMP.
	1. 1 pair, twisted, No. 18 AWG, stranded (19x30) tinned copper conductors.
	2. Fluorinated ethylene propylene insulation.
	3. Unshielded.
	4. Plastic jacket.
	5. Flame Resistance:  NFPA 262, Flame Test.


	2.8 CONTROL-CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway complying with UL 83.
	B. Class 2 Control Circuits:  Stranded copper, Type THHN-THWN, in raceway complying with UL 83.
	C. Class 3 Remote-Control and Signal Circuits:  Stranded copper, Type TW or TF, complying with UL 83.

	2.9 FIRE ALARM WIRE AND CABLE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Comtran Corp.
	2. Draka USA.
	3. Genesis Cable Products; Honeywell International, Inc.
	4. Rockbestos-Suprenant Cable Corporation.
	5. West Penn Wire/CDT; a division of Cable Design Technologies.

	B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, Article 760.
	C. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG size as recommended by system manufacturer.
	1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, for power-limited fire alarm signal service Type FPL.  NRTL listed and labeled as complying with UL 1424 and UL 2196 for a 2-hour rating.

	D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.
	1. Low-Voltage Circuits:  No. 16 AWG, minimum.
	2. Line-Voltage Circuits:  No. 12 AWG, minimum.
	3. Multiconductor Armored Cable:  NFPA 70, Type MC, copper conductors, Type TFN/THHN conductor insulation, copper drain wire, copper armor with outer jacket with red identifier stripe, NTRL listed for fire alarm and cable tray installation, plenum rat...


	2.10 IDENTIFICATION PRODUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Brady Corporation
	2. HellermannTyton.
	3. Kroy LLC.
	4. Panduit Corp.

	B. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	C. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

	2.11 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Factory sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test shall test the frequency response, or attenuation over frequency, of a cable by generating a voltage whose frequency is varied through the specified frequency range a...
	C. Cable will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PATHWAYS
	A. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A-7.
	B. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull points.
	C. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems." for installation of conduits and wireways.
	D. Install manufactured conduit sweeps and long-radius elbows whenever possible.
	E. Pathway Installation in Equipment Rooms:
	1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood is installed or in the corner of room where multiple sheets of plywood are installed around perimeter walls of room.
	2. Install cable trays to route cables if conduits cannot be located in these positions.
	3. Secure conduits to backboard when entering room from overhead.
	4. Extend conduits above finished floor.
	5. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.

	F. Backboards:  Install backboards with 1T96-inch1T5T (2440-mm)5T dimension vertical.  Butt adjacent sheets tightly, and form smooth gap-free corners and joints.

	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Comply with NECA 1.
	B. General Requirements for Cabling:
	1. Terminate all conductors; no cable shall contain unterminated elements.  Make terminations only at indicated outlets or terminals.
	2. Cables may not be spliced.  Secure and support cables at intervals not exceeding 1T30 inches1T5T (760 mm)5T and not more than 1T6 inches1T5T (150 mm)5T from cabinets, boxes, fittings, outlets, and terminals.
	3. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii.  Install lacing bars and distribution spools.
	4. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.
	5. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.
	6. Pulling Cable:  Do not exceed manufacturer's instructions as to allowable pulling tension.  Monitor cable pull tensions.

	C. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend copper cable not in a wireway or pathway a minimum of 1T8 inches1T5T (200 mm)5T above ceilings by cable supports not more than 1T60 inches1T5T (1525 mm)5T apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	D. Installation of Cable Routed Exposed under Raised Floors:
	1. Install plenum-rated cable only.
	2. Install cabling after the flooring system has been installed in raised floor areas.
	3. Coil cable 1T72 inches1T5T (1830 mm)5T long shall be neatly coiled not less than 1T12 inches1T5T (300 mm)5T in diameter below each feed point.

	E. Outdoor Coaxial Cable Installation:
	1. Install outdoor connections in enclosures complying with NEMA 250, Type 4X.  Install corrosion-resistant connectors with properly designed O-rings to keep out moisture.
	2. Attach antenna lead-in cable to support structure at intervals not exceeding 1T36 inches1T5T (915 mm)5T.


	3.3 FIRE ALARM WIRING INSTALLATION
	A. Comply with NECA 1 and NFPA 72.
	B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceway and Boxes for Electrical Systems."
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be installed in a dedicated raceway system.  This system shall not be used for any other wire or cable.

	C. Wiring Method:
	1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the fire alarm system, may not contain any other wire or cable.
	2. Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and CI, is permitted.
	3. Signaling Line Circuits:  Power-limited fire alarm cables shall not be installed in the same cable or raceway as signaling line circuits.

	D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, and train conductors to termi...
	E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures where circuit connections are made.
	F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-code audible alarm-indicating circuits differently from ala...
	G. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does not prevent the receipt or transmission of signa...
	H. Wiring to Remote Alarm Transmitting Device:  1T1-inch1T5T (25-mm)5T conduit between the fire alarm control panel and the transmitter.  Install number of conductors and electrical supervision for connecting wiring as needed to suit monitoring function.

	3.4 CONTROL-CIRCUIT CONDUCTORS
	A. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No. 14 AWG.
	2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.


	3.5 FIRESTOPPING
	A. Comply with requirements in Division 07 Section "Penetration Firestopping."

	3.6 GROUNDING
	A. For low-voltage wiring and cabling, comply with requirements in Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.7 IDENTIFICATION
	A. Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.8 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Visually inspect cable jacket materials for UL or third-party certification markings.  Inspect cabling terminations to confirm color-coding.
	2. Visually inspect cable placement, cable termination, grounding, and bonding.
	3. Coaxial Cable Tests:  Comply with requirements in Division 27 Section "Master Antenna Television System."

	B. Document data for each measurement.  Print data for submittals in a summary report that is formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument to the computer, save as text files, print, and submit.
	C. Prepare test and inspection reports.
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