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STATE PROJECT 

 



August 01, 2007 
Supersedes August 4, 2004 

 
BIDDING INSTRUCTIONS 

 
 
FOR ALL PROJECTS: 
 
1. Use pen and ink to complete all paper Bids. 
 
2. As a minimum, the following must be received prior to the time of Bid opening:  
 

For a Paper Bid: 
a) a copy of the Notice to Contractors, b) the completed Acknowledgement of Bid 
Amendments form, c) the completed Schedule of Items, d) two copies of the completed 
and signed Contract Offer, Agreement & Award form, e) a Bid Guaranty, and f) any 
other certifications or Bid requirements listed in the Bid Documents as due by Bid 
opening. 

 
For an Electronic Bid: 

a) a completed Bid using Expedite® software and submitted via the Bid Express™ web-
based service, b) a Bid Guaranty (as described below) or a faxed copy of a Bid Bond 
(with original to be delivered within 72 hours), and c) any other certifications or Bid 
requirements listed in the Bid Documents as due by Bid opening. 

 
3. Include prices for all required items in the Schedule of Items.  (“Zero is not considered a Bid 

price.”) 
 
4. Include a Bid Guaranty.  Acceptable forms are: 
 

a. a properly completed and signed Bid Bond on the Department’s prescribed form (or 
on a form that does not contain any significant variations from the Department’s 
form as determined by the Department) for 5% of the Bid Amount or 

 
b. an Official Bank Check, Cashier’s Check, Certified Check, U.S. Postal Money 

Order or Negotiable Certificate of Deposit in the amount stated in the Notice to 
Contractors. 

 
5. If a paper Bid is to be sent, Federal Express overnight delivery is suggested as the package is 

delivered directly to the DOT Headquarters Building located at 16 Child Street in Augusta.  
Other means, such as U.S. Postal Service’s Express Mail has proven not to be reliable. 

 
IN ADDITION, FOR FEDERAL AID PROJECTS: 
 
6. Complete the DBE Proposed Utilization form in the proper amounts, and deliver to the Civil 

Rights Office, or fax to (207)624-3431 by 4:30 PM on bid opening day. 
 
If you need further information regarding Bid preparation, call the DOT Contracts Section at 
(207)624-3410. 
 
For complete bidding requirements, refer to Section 102 of the Maine Department of 
Transportation, Standard Specifications, Revision of December 2002. 



January 30, 2004 
Supercedes February 11, 2003 
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NOTICE 
 
The Maine Department of Transportation is attempting to improve the way Bid 
Amendments/Addendums are handled, and allow for an electronic downloading of bid 
packages from our website, while continuing to maintain a planholders list.   
 
Prospective bidders, subcontractors or suppliers who wish to download a copy of the 
bid package and receive a courtesy notification of project specific bid amendments, 
must provide an email address to Diane Barnes or Mike Babb at the MDOT Contracts 
mailbox at: MDOT.contracts@maine.gov.  Each bid package will require a separate 
request.   
 
Additionally, interested parties will be responsible for reviewing and retrieving the Bid 
Amendments from our web site, and acknowledging receipt and incorporating those 
Bid Amendments in their bids using the Acknowledgement of Bid Amendment Form.  
 
The downloading of bid packages from the MDOT website is not the same as providing 
an electronic bid to the Department.  Electronic bids must be submitted via 
http://www.BIDX.com.  For information on electronic bidding contact Larry Childs at 
Larry.Childs@maine.gov.  



NOTICE 
 

For security and other reasons, all Bid Packages which are 
mailed, shall be provided in double (one envelope inside the 
other) envelopes. The Inner Envelope shall have the following 
information provided on it: 
 
 Bid Enclosed - Do Not Open 
 PIN: 
 Town: 
 Date of Bid Opening: 

Name of Contractor with mailing address and telephone 
number: 

 
In Addition to the usual address information, the Outer Envelope 
should have written or typed on it: 
 
 Double Envelope: Bid Enclosed 
 PIN: 
 Town: 
 Date of Bid Opening: 
 Name of Contractor: 

This should not be much of a change for those of you who 
use Federal Express or similar services. 

 
Hand-carried Bids may be in one envelope as before, and should 
be marked with the following infrormation: 
 
 Bid Enclosed: Do Not Open 
 PIN: 
 Town: 
 Name of Contractor: 

October 16, 2001 



 
 

STATE OF MAINE DEPARTMENT OF TRANSPORTATION 
Bid Guaranty-Bid Bond Form 

 
KNOW ALL MEN BY THESE PRESENTS THAT        
 
    , of the City/Town of    and State of   
 
as Principal, and                 as Surety, a 
 
Corporation duly organized under the laws of the State of               and having a usual place of 
 
Business in       and hereby held and firmly bound unto the Treasurer of 
 
the State of Maine in the sum of                     ,for payment which Principal and Surety bind 
 
themselves, their heirs, executers, administrators, successors and assigns, jointly and severally.    
 
 
The condition of this obligation is that the Principal has submitted to the Maine Department of       
 
Transportation, hereafter Department, a certain bid, attached hereto and incorporated as a       
 
part herein, to enter into a written contract for the construction of       
 
             
 
       and if the Department shall accept said bid  
 
and the Principal shall execute and deliver a contract in the form attached hereto (properly  
 
completed in accordance with said bid) and shall furnish bonds for this faithful performance of  
 
said contract, and for the payment of all persons performing labor or furnishing material in  
 
connection therewith, and shall in all other respects perform the agreement created by the  
 
acceptance of said bid, then this obligation shall be null and void; otherwise it shall remain in full  
 
force, and effect. 
 
    Signed and sealed this  day of    20  
 
WITNESS:      PRINCIPAL: 
 
       By      
 
       By:      
 
       By:      
 
WITNESS      SURETY: 
       By      
 
       By:      
 
       Name of Local Agency:        



NOTICE 
 

Bidders: 
 
Please use the attached “Request for Information” form when 
faxing questions and comments concerning specific Contracts 
that have been Advertised for Bid. Include additional numbered 
pages as required. Questions are to be faxed to the number listed 
in the Notice to Contractors. This is the only allowable 
mechanism for answering Project specific questions. Maine DOT 
will not be bound to any answers to Project specific questions 
received during the Bidding phase through other processes.   



State of Maine 
Department of Transportation 

 

REQUEST FOR INFORMATION 
   Date _______________     Time __________ 
 
Information Requested:                PIN:  __________  Town(s):  _________________________ 

____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________ 
Request by:  _______________________________  Phone: (______)_____________________ 
Bid Date:  _________________________________  Fax:  (_____)________________________ 
Complete top portion of form and transmit to the number listed in the Notice to Contractors  

RFI No: ________   RFI received: __________________________________________ 

Response:____________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________ 
    
  Response By:________________________________  Date: __________________ 



September 14, 2007 

Vendor Registration 
 
Prospective Bidders must register as a vendor with the Department of Administrative & 
Financial Services if the vendor is awarded a contract. Vendors will not be able to receive 
payment without first being registered. Vendors/Contractors will find information and 
register through the following link – 
 http://www.maine.gov/purchases/vendorinfo/vss.htm .   
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Standish & Fryeburg 
14462.10 & 14463.10 

                                                        Highway Maintenance Garages           
August 3, 2004 

Supercedes March 17, 2004                         
 

SPECIAL PROVISION 102.7.3 
ACKNOWLEDGMENT OF BID AMENDMENTS 

 
 
With this form, the Bidder acknowledges its responsibility to check for all 

Amendments to the Bid Package. For each Project under Advertisement, Amendments are 
located at http://www.maine.gov/mdot/comprehensive-list-projects/project-information.php 
It is the responsibility of the Bidder to determine if there are Amendments to the Project, to 
download them, to incorporate them into their Bid Package, and to reference the Amendment 
number and the date on the form below. The Maine DOT will not post Bid Amendments any 
later than noon the day before Bid opening without individually notifying all the planholders. 

 
 

Amendment Number Date 
  
  
  
  
  
  
  
  
  
  

 
 

The Contractor, for itself, its successors and assigns, hereby acknowledges that it has 
received all of the above referenced Amendments to the Bid Package.   
 
 
 
 
 

 
                         CONTRACTOR 
 
          ____         ________________ __ 
   Date     Signature of authorized representative            
 
          _____________________________    
                                 (Name and Title Printed) 

Page 1 of 1 2

http://www.state.me.us/mdot/comprehensive-list-projects/project-information.php


 
 
 
                       MAINE DEPARTMENT OF TRANSPORTATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                   BID 
 
 
 
 
 
       DATE OF OPENING :                           CALL ORDER : 
 
                        CONTRACT ID : 014462.10 
 
                                PROJECTS 
                        ------------------------------ 
                               14462.10 
                               14463.10 
 
               COUNTY : CUMBERLAND 
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                       MAINE DEPARTMENT OF TRANSPORTATION      PAGE:           1 
                                                               DATE:      070925 
                               SCHEDULE OF ITEMS               REVISED: 
 
 CONTRACT ID: 014462.10         PROJECT(S): 14462.10 
                                            14463.10 
 
 CONTRACTOR :________________________________________________________________ 
 ------------------------------------------------------------------------------- 
  LINE|         ITEM            |    APPROX.    |   UNIT PRICE   |   BID AMOUNT 
   NO |      DESCRIPTION        |   QUANTITY    |----------------|-------------- 
      |                         |   AND UNITS   | DOLLARS  | CTS | DOLLARS  |CTS 
 ------------------------------------------------------------------------------- 
 
 SECTION 0001  PROJECT ITEM 
 
 ------------------------------------------------------------------------------- 
      |815.00 BUILDING  -       |               |          |     |          | 
  0010|FRYEBURG                 |LUMP           |LUMP      |     |          | 
      |                         |               |          |     |          | 
 ------------------------------------------------------------------------------- 
      |815.00 BUILDING  -       |               |          |     |          | 
  0020|STANDISH                 |LUMP           |LUMP      |     |          | 
      |                         |               |          |     |          | 
 ------------------------------------------------------------------------------- 
      |                                         |                           | 
      | SECTION 0001 TOTAL                      |                           | 
------------------------------------------------------------------------------- 
      |                                         |                           | 
      | TOTAL BID                               |                           | 
 ------------------------------------------------------------------------------- 
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CONTRACT AGREEMENT, OFFER & AWARD 
 
 

 AGREEMENT made on the date last signed below, by and between the State of 
Maine, acting through and by its Department of Transportation (Department), an 
agency of state government with its principal administrative offices located at Child 
Street, Augusta, Maine, with a mailing address at 16 State House Station, Augusta, 
Maine 04333-0016, and _______________________________________________
 __________________________________________________________________                              
a corporation or other legal entity organized under the laws of the State of _   _______, 
with its principal place of business located at _______________________________                         
 __________________________________________________________________ 

  
 The Department and the Contractor, in consideration of the mutual promises set forth 
in this Agreement (the “Contract”), hereby agree as follows: 

 
 
 A.   The Work 
 

The Contractor agrees to complete all Work as specified or indicated in the Contract 
including Extra Work in conformity with the Contract, PIN 14462.10; PIN 14463.10, 
for the Construction of Highway Maintenance Garages in the towns of Standish, 
County of Cumberland  & Fryeburg, County of Oxford, in The State of, Maine. The 
Work includes construction, maintenance during construction, warranty as provided in 
the Contract, and other incidental work. 
  
The Contractor shall be responsible for furnishing all supervision, labor, equipment, 
tools supplies, permanent materials and temporary materials required to perform the 
Work including construction quality control including inspection, testing and 
documentation, all required documentation at the conclusion of the project, warranting 
its work and performing all other work indicated in the Contract. 
 
The Department shall have the right to alter the nature and extent of the Work as 
provided in the Contract; payment to be made as provided in the same. 
 
 

 B.   Time 
 

The Contractor agrees to complete all Work, except warranty work, on or before       
September 26, 2008.  Further, the Department may deduct from moneys otherwise due 
the Contractor, not as a penalty, but as Liquidated Damages in accordance with 
Sections 107.7 and 107.8 of Standard Specifications, Revision of December 2002 and 
related Special Provisions.   
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 C.   Price 
 

The quantities given in the Schedule of Items of the Bid Package will be used as the 
basis for determining the original Contract amount and for determining the amounts of 
the required Performance Surety Bond and Payment Surety Bond, and that the amount 
of this offer is ______________________________________________    _ 
___________________________________________________________________                                 
$_ ________________________ Performance Bond and Payment Bond each being 
100% of the amount of this Contract. 
 
 

 D.   Contract 
 

This Contract, which may be amended, modified, or supplemented in writing only, 
consists of the Contract documents as defined in the Plans, Standard Specifications, 
Revision of December 2002, Standard Details, Revision of 2002 as updated through 
advertisement, Supplemental Specifications, Special Provisions, Contract Agreement; 
and Contract Bonds.   It is agreed and understood that this Contract will be governed 
by the documents listed above. 

 
 

 E.   Certifications 
 

By signing below, the Contractor hereby certifies that to the best of the Contractor’s 
knowledge and belief: 
 
1. All of the statements, representations, covenants, and/or certifications required or 

set forth in the Bid and the Bid Documents, and the Contract are still complete and 
accurate as of the date of this Agreement. 

 
2. The Contractor knows of no legal, contractual, or financial impediment to entering 

into this Contract. 
 
3. The person signing below is legally authorized by the Contractor to sign this 

Contract on behalf of the Contractor and to legally bind the Contractor to the terms 
of the Contract. 
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F.   Offer    
 

The undersigned, having carefully examined the site of work, the Plans, Standard 
Specifications, Revision of December 2002,Standard Details, Revision of December 
2002 as updated through advertisement, Supplemental Specifications, Special 
Provisions, Contract Agreement; and Contract Bonds contained herein for 
construction of: Highway Maintenance Garages in the Towns of  Standish, County 
of Cumberland and Fryeburg, County of Oxford, State of Maine, on which bids 
will be received until the time specified in the “Notice to Contractors” do(es) hereby 
bid and offer to enter into this contract to supply all the materials, tools, equipment 
and labor to construct the whole of the Work in strict accordance with the terms and 
conditions of this Contract at the unit prices in the attached “Schedule of Items”.    

 
The Offeror agrees to perform the work required at the price specified above and in 
accordance with the bids provided in the attached “Schedule of Items” in strict 
accordance with the terms of this solicitation, and to provide the appropriate 
insurance and bonds if this offer is accepted by the Government in writing.   

 
 

As Offeror also agrees: 
 

First:  To do any extra work, which may be ordered by the Resident, and to accept as 
full compensation the amount determined upon a “Force Account” basis as provided 
in the Standard Specifications, Revision of December 2002, and as addressed in the 
contract documents, including Section 109. 

 
Second:  That the bid bond at 5% of the bid amount or the official bank check, 
cashier’s check, certificate of deposit or U. S. Postal Money Order in the amount 
given in the “Notice to Contractors”, payable to the Treasurer of the State of Maine 
and accompanying this bid, shall be forfeited, as liquidated damages, if in case this 
bid is accepted, and the undersigned shall fail to abide by the terms and conditions of 
the offer and fail to furnish satisfactory insurance and Contract bonds under the 
conditions stipulated in the Specifications within 15 days of notice of intent to award 
the contract. 

  
Third:  To begin the Work as stated in Section 107.2 of the Standard Specifications, 
Revision of December 2002, and complete the Work within the time limits given in 
the Special Provisions of this Contract. 

 
 

Fourth:  That this offer shall remain open for 30 calendar days after the date of 
opening of bids.    
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Fifth:  The Bidder hereby certifies, to the best of its knowledge and belief that:  the 
Bidder has not, either directly or indirectly, entered into any agreement, participated 
in any collusion, or otherwise taken any action in restraint of competitive bidding in 
connection with its bid, and its subsequent contract with the Department. 

 
 
IN WITNESS WHEREOF, the Contractor, for itself, its successors and assigns, hereby 
execute two duplicate originals of this Agreement and thereby binds itself to all 
covenants, terms, and obligations contained in the Contract Documents. 

 
 
 
     CONTRACTOR 
 
____________________________ _______________________________________ 
                   Date (Signature of Legally Authorized Representative 
     of the Contractor) 
 
 
____________________________                        ______________________________ 
                  Witness                  (Name and Title Printed) 
 
 
 
 
 

G. Award. 
 

Your offer is hereby accepted.  This award consummates the Contract, and the 
documents referenced herein.   

 
                                                                      MAINE DEPARTMENT OF TRANSPORTATION 
 
________________________________ ___________________________________ 
                         Date                                        By: David A. Cole, Commissioner 
 
_______________________________ 
          Witness 
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CONTRACT AGREEMENT, OFFER & AWARD 
 
 

 AGREEMENT made on the date last signed below, by and between the State of 
Maine, acting through and by its Department of Transportation (Department), an 
agency of state government with its principal administrative offices located at Child 
Street, Augusta, Maine, with a mailing address at 16 State House Station, Augusta, 
Maine 04333-0016, and _______________________________________________
 __________________________________________________________________                              
a corporation or other legal entity organized under the laws of the State of _   _______, 
with its principal place of business located at _______________________________                         
 __________________________________________________________________ 

  
 The Department and the Contractor, in consideration of the mutual promises set forth 
in this Agreement (the “Contract”), hereby agree as follows: 

 
 
 A.   The Work 
 

The Contractor agrees to complete all Work as specified or indicated in the Contract 
including Extra Work in conformity with the Contract, PIN 14462.10; PIN 14463.10, 
for the Construction of Highway Maintenance Garages in the towns of Standish, 
County of Cumberland  & Fryeburg, County of Oxford, in The State of, Maine. The 
Work includes construction, maintenance during construction, warranty as provided in 
the Contract, and other incidental work. 
  
The Contractor shall be responsible for furnishing all supervision, labor, equipment, 
tools supplies, permanent materials and temporary materials required to perform the 
Work including construction quality control including inspection, testing and 
documentation, all required documentation at the conclusion of the project, warranting 
its work and performing all other work indicated in the Contract. 
 
The Department shall have the right to alter the nature and extent of the Work as 
provided in the Contract; payment to be made as provided in the same. 
 
 

 B.   Time 
 

The Contractor agrees to complete all Work, except warranty work, on or before       
September 26, 2008.  Further, the Department may deduct from moneys otherwise due 
the Contractor, not as a penalty, but as Liquidated Damages in accordance with 
Sections 107.7 and 107.8 of Standard Specifications, Revision of December 2002 and 
related Special Provisions.   
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 C.   Price 
 

The quantities given in the Schedule of Items of the Bid Package will be used as the 
basis for determining the original Contract amount and for determining the amounts of 
the required Performance Surety Bond and Payment Surety Bond, and that the amount 
of this offer is ______________________________________________    _ 
___________________________________________________________________                                 
$_ ________________________ Performance Bond and Payment Bond each being 
100% of the amount of this Contract. 
 
 

 D.   Contract 
 

This Contract, which may be amended, modified, or supplemented in writing only, 
consists of the Contract documents as defined in the Plans, Standard Specifications, 
Revision of December 2002, Standard Details, Revision of 2002 as updated through 
advertisement, Supplemental Specifications, Special Provisions, Contract Agreement; 
and Contract Bonds.   It is agreed and understood that this Contract will be governed 
by the documents listed above. 

 
 

 E.   Certifications 
 

By signing below, the Contractor hereby certifies that to the best of the Contractor’s 
knowledge and belief: 
 
1. All of the statements, representations, covenants, and/or certifications required or 

set forth in the Bid and the Bid Documents, and the Contract are still complete and 
accurate as of the date of this Agreement. 

 
2. The Contractor knows of no legal, contractual, or financial impediment to entering 

into this Contract. 
 
3. The person signing below is legally authorized by the Contractor to sign this 

Contract on behalf of the Contractor and to legally bind the Contractor to the terms 
of the Contract. 
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F.   Offer    
 

The undersigned, having carefully examined the site of work, the Plans, Standard 
Specifications, Revision of December 2002,Standard Details, Revision of December 
2002 as updated through advertisement, Supplemental Specifications, Special 
Provisions, Contract Agreement; and Contract Bonds contained herein for 
construction of: Highway Maintenance Garages in the Towns of  Standish, County 
of Cumberland and Fryeburg, County of Oxford, State of Maine, on which bids 
will be received until the time specified in the “Notice to Contractors” do(es) hereby 
bid and offer to enter into this contract to supply all the materials, tools, equipment 
and labor to construct the whole of the Work in strict accordance with the terms and 
conditions of this Contract at the unit prices in the attached “Schedule of Items”.    

 
The Offeror agrees to perform the work required at the price specified above and in 
accordance with the bids provided in the attached “Schedule of Items” in strict 
accordance with the terms of this solicitation, and to provide the appropriate 
insurance and bonds if this offer is accepted by the Government in writing.   

 
 

As Offeror also agrees: 
 

First:  To do any extra work, which may be ordered by the Resident, and to accept as 
full compensation the amount determined upon a “Force Account” basis as provided 
in the Standard Specifications, Revision of December 2002, and as addressed in the 
contract documents, including Section 109. 

 
Second:  That the bid bond at 5% of the bid amount or the official bank check, 
cashier’s check, certificate of deposit or U. S. Postal Money Order in the amount 
given in the “Notice to Contractors”, payable to the Treasurer of the State of Maine 
and accompanying this bid, shall be forfeited, as liquidated damages, if in case this 
bid is accepted, and the undersigned shall fail to abide by the terms and conditions of 
the offer and fail to furnish satisfactory insurance and Contract bonds under the 
conditions stipulated in the Specifications within 15 days of notice of intent to award 
the contract. 

  
Third:  To begin the Work as stated in Section 107.2 of the Standard Specifications, 
Revision of December 2002, and complete the Work within the time limits given in 
the Special Provisions of this Contract. 

 
 

Fourth:  That this offer shall remain open for 30 calendar days after the date of 
opening of bids.    
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Fifth:  The Bidder hereby certifies, to the best of its knowledge and belief that:  the 
Bidder has not, either directly or indirectly, entered into any agreement, participated 
in any collusion, or otherwise taken any action in restraint of competitive bidding in 
connection with its bid, and its subsequent contract with the Department. 

 
 
IN WITNESS WHEREOF, the Contractor, for itself, its successors and assigns, hereby 
execute two duplicate originals of this Agreement and thereby binds itself to all 
covenants, terms, and obligations contained in the Contract Documents. 

 
 
 
     CONTRACTOR 
 
____________________________ _______________________________________ 
                   Date (Signature of Legally Authorized Representative 
     of the Contractor) 
 
 
____________________________                        ______________________________ 
                  Witness                  (Name and Title Printed) 
 
 
 
 
 

G. Award. 
 

Your offer is hereby accepted.  This award consummates the Contract, and the 
documents referenced herein.   

 
                                                                      MAINE DEPARTMENT OF TRANSPORTATION 
 
________________________________ ___________________________________ 
                         Date                                        By: David A. Cole, Commissioner 
 
_______________________________ 
          Witness 
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CONTRACT AGREEMENT, OFFER & AWARD 
 
 

AGREEMENT made on the date last signed below, by and between the State of Maine, 
acting through and by its Department of Transportation (Department), an agency of state 
government with its principal administrative offices located at Child Street Augusta, Maine, 
with a mailing address at 16 State House Station, Augusta, Maine 04333-0016, and 
_________(Name of the firm bidding the job)__________________                                                                        
a corporation or other legal entity organized under the laws of the State of Maine, with its 
principal place of business located at ___(address of the firm bidding the job)     _____  
________________________________________________________________________ 
 
The Department and the Contractor, in consideration of the mutual promises set forth in this 
Agreement (the “Contract”), hereby agree as follows: 
 
 
A. The Work. 
 

The Contractor agrees to complete all Work as specified or indicated in the Contract 
including Extra Work in conformity with the Contract, PIN No. ____1224.00    
________________________________________________________________ , for 
the ________Hot Mix Asphalt Overlay       in the 
town/city of ________West Eastport                                 , County of  
______Washington      , Maine.  The Work includes construction, maintenance during 
construction, warranty as provided in the Contract, and other incidental work. 
  
The Contractor shall be responsible for furnishing all supervision, labor, equipment, 
tools supplies, permanent materials and temporary materials required to perform the 
Work including construction quality control including inspection, testing and 
documentation, all required documentation at the conclusion of the project, warranting 
its work and performing all other work indicated in the Contract. 
 
The Department shall have the right to alter the nature and extent of the Work as 
provided in the Contract; payment to be made as provided in the same. 
 
 

B. Time. 
 

The Contractor agrees to complete all Work, except warranty work, on or before 
____November 15, 2003.  Further, the Department may deduct from moneys otherwise 
due the Contractor, not as a penalty, but as Liquidated Damages in accordance with 
Sections 107.7 and 107.8 of the State of Maine Department of Transportation Standard 
Specifications, Revision of December 2002.   
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C. Price. 
 

The quantities given in the Schedule of Items of the Bid Package will be used as the 
basis for determining the original Contract amount and for determining the amounts of 
the required Performance Surety Bond and Payment Surety Bond, and that the amount 
of this offer is ____(Place bid here in alphabetical form such as One Hundred and 
Two dollars and 10 cents) ________________________________                                                               
$_ (repeat bid here in numerical terms, such as $102.10)__________ Performance 
Bond and Payment Bond each being 100% of the amount of this Contract. 
 
 

D. Contract. 
 

This Contract, which may be amended, modified, or supplemented in writing only, 
consists of the Contract documents as defined in the Plans, Standard Specifications, 
Revision of December 2002, Standard Details Revision of December 2002, 
Supplemental Specifications, Special Provisions, Contract Agreement; and Contract 
Bonds.   It is agreed and understood that this Contract will be governed by the 
documents listed above. 
 
 

E. Certifications. 
 

By signing below, the Contractor hereby certifies that to the best of the Contractor’s 
knowledge and belief: 
 
1. All of the statements, representations, covenants, and/or certifications required or 

set forth in the Bid and the Bid Documents, including those in Appendix A to 
Division 100 of the Standard Specifications Revision of December 2002 (Federal 
Contract Provisions Supplement), and the Contract are still complete and accurate 
as of the date of this Agreement. 

 
2. The Contractor knows of no legal, contractual, or financial impediment to entering 

into this Contract. 
 
3. The person signing below is legally authorized by the Contractor to sign this 

Contract on behalf of the Contractor and to legally bind the Contractor to the terms 
of the Contract. 

 
 
 
 
 
 
 

F.     Offer. 
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The undersigned, having carefully examined the site of work, the Plans, Standard 
Specifications, Revision of December 2002, Standard Details Revision of December 
2002, Supplemental Specifications, Special Provisions, Contract Agreement; and 
Contract Bonds contained herein for construction of:  

 
 ________PIN  1234.00  West Eastport, Hot Mix Asphalt Overlay                        , 

State of Maine, on which bids will be received until the time specified in the “Notice to 
Contractors” do(es) hereby bid and offer to enter into this contract to supply all the 
materials, tools, equipment and labor to construct the whole of the Work in strict 
accordance with the terms and conditions of this Contract at the unit prices in the 
attached “Schedule of Items”.    

 
The Offeror agrees to perform the work required at the price specified above and in 
accordance with the bids provided in the attached “Schedule of Items” in strict 
accordance with the terms of this solicitation, and to provide the appropriate insurance 
and bonds if this offer is accepted by the Government in writing.   

 
 

As Offeror also agrees: 
 

First:  To do any extra work, not covered by the attached “Schedule of Items”, which 
may be ordered by the Resident, and to accept as full compensation the amount 
determined upon a “Force Account” basis as provided in the Standard Specifications, 
Revision of December 2002, and as addressed in the contract documents. 

 
Second:  That the bid bond at 5% of the bid amount or the official bank check, cashier’s 
check, certificate of deposit or U. S. Postal Money Order in the amount given in the 
“Notice to Contractors”, payable to the Treasurer of the State of Maine and 
accompanying this bid, shall be forfeited, as liquidated damages, if in case this bid is 
accepted, and the undersigned shall fail to abide by the terms and conditions of the 
offer and fail to furnish satisfactory insurance and Contract bonds under the conditions 
stipulated in the Specifications within 15 days of notice of intent to award the contract. 

  
Third:  To begin the Work on the date specified in the Engineer’s “Notice to 
Commence Work” as stated in Section 107.2 of the Standard Specifications Revision of 
2002 and complete the Work within the time limits given in the Special Provisions of 
this Contract. 

 
Fourth:  The Contractor will be bound to the Disadvantaged Business Enterprise (DBE) 
Requirements contained in the attached Notice (Additional Instructions to Bidders) and 
submit a completed Contractor’s Disadvantaged Business Enterprise Utilization Plan by 
4:30pm on the day of bid opening to the Contracts Engineer.   

  
Fifth:  That this offer shall remain open for 30 calendar days after the date of opening 
of bids.    
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Sixth:  The Bidder hereby certifies, to the best of its knowledge and belief that:  the 
Bidder has not, either directly or indirectly, entered into any agreement, participated in 
any collusion, or otherwise taken any action in restraint of competitive bidding in 
connection with its bid, and its subsequent contract with the Department. 
 
 

IN WITNESS WHEREOF, the Contractor, for itself, its successors and assigns, hereby 
execute two duplicate originals of this Agreement and thereby binds itself to all covenants, 
terms, and obligations contained in the Contract Documents. 
 
     CONTRACTOR 
 
____________________________ ______________(Sign Here)_______________ 
                   Date (Signature of Legally Authorized Representative 
     of the Contractor) 
 
____(Witness Sign Here)__       __ __________(Print Name Here)____________ 
                 Witness                  (Name and Title Printed) 
 
 
 
 
 
G. Award.   
 

Your offer is hereby accepted.   This award consummates the Contract, and the 
documents referenced herein.   

 
                                                                      MAINE DEPARTMENT OF TRANSPORTATION 
 
 
________________________________ __________________________________ 
                         Date                                        By: David A. Cole, Commissioner 
 
 
________________________________ 
       (Witness) 
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      BOND # _____________________ 
 

CONTRACT PERFORMANCE BOND 
(Surety Company Form) 

 
KNOW ALL MEN BY THESE PRESENTS: That ______________________________ 
___________________ and the State of _________________________, as principal, 
and………………………………………............................................................................., 
a corporation duly organized under the laws of the State of ........................ and having a 
usual place of business ...................... .................................................................................., 
 as Surety, are held and firmly bound unto the Treasurer of the State of Maine in the sum 
of ______________________________________ and 00/100 Dollars ($                    ), 
to be paid said Treasurer of the State of Maine or his successors in office, for which 
payment well and truly to be made, Principal and Surety bind themselves, their heirs, 
executors and administrators, successors and assigns, jointly and severally by these 
presents. 
 

The condition of this obligation is such that if the Principal designated as Contractor in 
the Contract to construct Project Number ____________ in the Municipality of 
______________________ promptly and faithfully performs the Contract, then this 
obligation shall be null and void; otherwise it shall remain in full force and effect. 
 

The Surety hereby waives notice of any alteration or extension of time made by the State 
of Maine. 
 

Signed and sealed this .................................. day of ............................................, 20….. .  
 

WITNESSES: SIGNATURES: 
 CONTRACTOR: 
Signature....................................................     ..........................................…........................ 
Print Name Legibly ...................................     Print Name Legibly ...……......................... 
 SURETY: 
Signature ...................................................     .....……........................................................ 
Print Name Legibly ..................................     Print Name Legibly ..................................... 
SURETY ADDRESS: NAME OF LOCAL AGENCY: 
..................................................................      ADDRESS .................................................. 
..................................................................      ..……………............................................... 
..................................................................      .......…………….......................................... 
TELEPHONE...........................................      .......…………….......................................... 

 
vii
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BOND # _______________________ 
 

CONTRACT PAYMENT BOND 
(Surety Company Form) 

 
KNOW ALL MEN BY THESE PRESENTS: That ______________________________  
_______________________ and the State of ______________________, as principal, 
and....................................................................….................................................................. 
a corporation duly organized under the laws of the State of .......................... and having a 
usual place of business in .....................…………………………………………………., 
as Surety, are held and firmly bound unto the Treasurer of the State of Maine for the use 
and benefit of claimants as herein below defined, in the sum of 
__________________________________________ and 00/100 Dollars ($                    ) 
for the payment whereof Principal and Surety bind themselves, their heirs, executors and 
administrators, successors and assigns, jointly and severally by these presents. 
 
The condition of this obligation is such that if the Principal designated as Contractor in 
the Contract to construct Project Number ____________ in the Municipality of 
_________________________ promptly satisfies all claims and demands incurred for all 
labor and material, used or required by him in connection with the work contemplated  by 
said Contract, and fully reimburses the obligee for all outlay and expense which the 
obligee may incur in making good any default of said Principal, then this obligation shall 
be null and void; otherwise it shall remain in full force and effect. 

 
A claimant is defined as one having a direct contract with the Principal or with a 
Subcontractor of the Principal for labor, material or both, used or reasonably required for 
use in the performance of the contract. 
 
Signed and sealed this ............................. day of ...………......................................., 20 ... . 
WITNESS:     SIGNATURES: 
      CONTRACTOR: 
Signature……............................................     ......…............................................................. 
Print Name Legibly .........................……..     Print Name Legibly .…................................. 

SURETY: 
Signature....................................................      ...…............................................................... 
Print Name Legibly ..................................     Print Name Legibly .….................................. 
SURETY ADDRESS:    NAME OF LOCAL AGENCY: 
...…............................................................ ADDRESS …................................................ 
................................................................... …………….................................................... 
TELEPHONE ........................................... ………………................................................ 

viii 
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March 14, 2007 
Supersedes March 3, 1966 

1

Non-federal Projects Only 
 

 
NOTICE TO CONTRACTORS - PREFERRED EMPLOYEES 

 
Sec. 1303.  Public Works; minimum wage 
 
In the employment of laborers in the construction of public works, including state 
highways, by the State or by persons contracting for the construction, preference must 
first be given to citizens of the State who are qualified to perform the work to which the 
employment relates and, if they can not be obtained in sufficient numbers, then to 
citizens of the United States. Every contract for public works construction must contain a 
provision for employing citizens of this State or the United States. The hourly wage and 
benefit rate paid to laborers employed in the construction of public works, including state 
highways, may not be less than the fair minimum rate as determined in accordance with 
section 1308. Any contractor who knowingly and willfully violates this section is subject 
to a fine of not less than $250 per employee violation. Each day that any contractor 
employs a laborer at less than the wage and benefit minimum stipulated in this section 
constitutes a separate violation of this section. [1997, c. 757, §1 (amd).] 
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Standish & Fryeburg 
14462.10 & 14463.10 

                                                        Highway Maintenance Garages           
 

SPECIAL PROVISION SECTION 104 
GENERAL RIGHTS AND RESPONSIBILITIES 

 
104.3.8A. Federal Wage Rates and Labor Laws   Delete the entire section 104.3.8A. 
 
104.3.8B State Wage Rates and Labor Laws  The State wage rates enclosed apply to this 
project. 
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Standish & Fryeburg 
14462.10 & 14463.10 

                                                        Highway Maintenance Garages                               
                              

 
SPECIAL PROVISION  

SECTION 107 
Time 

(Contract Time) 
 
 
 
 
 

 
1. The contractor will be allowed to commence work anytime provided that all 

required submittals have been received and approved by MaineDOT. 
 

2. The completion date for this project is September 26, 2008. 
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Standish & Fryeburg 
14462.10 & 14463.10 

                                                        Highway Maintenance Garages                               
 
 

SPECIAL PROVISION  
SECTION 815 

Buildings 
 

 
815.10 Description   The work shall consist of the furnishing and construction of 

the buildings, site, paving and utility work in accordance with the contract documents. 
 
815.50 Method of Measurement  Each building will be measured for payment as 

one lump sum, complete in place and accepted.   
 

815.60 Basis of Payment   Each building will be paid for at the contract lump sum 
price which shall be full compensation for the work indicated on the plans and as called 
for in the contract, including excavation, compacted fill, grading, paving, labor, 
equipment and materials for building construction, trenching, providing and installing 
conduits, pulling cables, installing water lines and other contract related incidentals 
necessary to complete the work .   

   
 
Payment will be made under: 
  

Pay Item     Pay Unit 
815.00  Buildings – Standish Garage   Lump Sum 
815.00  Buildings – Fryeburg Garage   Lump Sum 
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Highway Maintenance Garages
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Division 16—Electrical
16050 Basic Electrical Materials and Methods
16060 Grounding and Bonding
16072 Electrical Supports and Seismic Restraints
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16130 Raceways and Boxes
16140 Wiring Devices
16145 Lighting Control Devices
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Standish/Fryeburg
PIN 14462.10/14463.10

Highway Maintenance Garages
August 7, 2007

SPECIAL PROVISION
SECTION 101

CONTRACT INTERPRETATION
(Definitions)

101.2 Definitions

Add the following: 

Architect     The Department’s on site representative or the Resident

Engineer    The Department’s on site representative or the Resident
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Fryeburg
PIN 14463.10

Highway Maintenance Garage
September 10, 2007

SPECIAL PROVISION
SECTION 104

GENERAL RIGHTS AND RESPONSIBILITIES
(Utilities)

MEETING
A Preconstruction Utility Conference, as defined in Subsection 104.4.6 of the Standard 
Specifications is not thereby called for.

GENERAL INFORMATION
These Special Provisions outline the arrangements that have been made by the Department for 
coordination of the work and for utility and/or railroad adjustments as defined in Subsection 
104.4.6 and 104.4.8 of the Standard Specifications.  The following list identifies all known 
utilities or railroads having facilities presently located within the limits of this project or intending 
to install facilities during project construction, unless otherwise provided.

Overview
Utility/Railroad Aerial Underground Railroad

Central Maine Power X X None
Fairpoint Communications X X None
Time Warner Cable None None None
Fryeburg Water Company X X None

All electrical work shall be performed in conformance with the Handbook of Requirements for 
Electrical Services and Meter installation by Central Maine Power, April 2006, unless otherwise 
noted.

Temporary utility adjustments are not contemplated unless herein provided for.

The approximate locations of major items of existing and proposed (permanent and temporary) 
utility plant are shown on the highway construction plans.

All utility crossings over highways or camp truck routes will provide not less than 20 feet vertical 
clearance over existing ground in cut or over finished grade in fill, during construction of this 
project.

All underground utilities shall be placed a minimum of 36” under the finish ground surface, with 
plastic flagging tape located 12” above the utility.  Rigid conduit shall be used for all 
underground facilities.  A minimum of 12” shall separate each conduit located in the same trench.

Manholes, valve boxes, service connections, and similar incidental utility plant are to be adjusted 
in cooperation with work being done by the Contractor.
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Unless otherwise provided, utilities will not be required to make underground installations in 
frozen ground.

Any times and dates mentioned are estimates only and are dependent upon favorable weather, 
working conditions, and freedom from emergencies.   The Contractors shall have no claim against 
the Department if they are exceeded.

Utility working days are Monday through Friday, conditions permitting.   Times are estimated on 
the basis of a single crew for each utility.

In all cases, the utilities shall be advised well in advance (generally three weeks) before work, 
dependent upon other work to be done by the Contractor, in any particular area, is to be 
commenced by them.

Unless otherwise specified, any underground utility facilities shown on the project plans represent 
approximate locations gathered from available information.  The Department cannot certify the 
level of accuracy of this data.   Underground facilities indicated on the topographic sheets (plan 
views) have been collected from historical records and/or on-site designations provided by the 
respective utility companies.   Underground facilities indicated on the cross-sections have been 
carried over from the plan view data and may also include further approximations of the 
elevations (depths) based upon straight-line interpolation from the nearest manholes, gate valves, 
or test pits.

All clearing and tree removal which is a part of this contract in areas where utilities are involved 
must be completed by the Contractor before the utilities can relocate their facilities.

AERIAL
Central Maine Power (CMP) has existing aerial facilities. CMP will connect power from 
existing pole 381-261, and estimates less than one working day to perform the work.  Power will 
be discontinued for several hours during this work.  The schedule for power shutoff shall be 
coordinated with the Resident.

Fairpoint Communications (FPC) has existing aerial facilities.  FPC will connect services from 
the existing pole 381-261, and estimates less than one working day to perform the work.

Time Warner Cable (TWC) has no existing aerial facilities.  

UNDERGROUND
CMP has existing underground facilities in the vicinity of the work.  New work shall consist of a 
new continuous pipe system from the existing pole marked 381-261 to the building, located 
underground as noted on the plans.  The contractor shall be responsible for stand-off brackets, 
trenching, providing and installing the conduit, providing and pulling the cable, and backfilling.  
A 3” schedule 80 PVC conduit shall be used, with a total length of 325’ of conduit and cable from 
the pole to the meter.  Another 40’ of continuous conduit and cable shall be required from the 
meter down the outside wall, through the foundation wall, under the slab, and to the panels inside 
the building.  Conduit shall be installed in the foundation wall and slab prior to placement of the 
concrete.  No disconnects will be required if the conduit is carried under the slab.  The conduit 
inside the building must travel vertically from the slab to the panel.  
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FPC has existing underground facilities in the vicinity of the work.  New work shall consist of a 
new underground facility from the existing pole marked 381-261 to the building as noted on the 
plans.  The contractor shall be responsible for trenching, providing and installing the conduit, 
pulling the cable, and backfilling.  A 3” schedule 80 PVC conduit shall be used, with a total 
length of 325’ of conduit from the pole to the building.  FPC will provide the cable.   

TWC currently has no underground utilities, and none are anticipated.

An additional 325’ of 3” Schedule 80 PVC conduit with a pull string shall be provided and 
installed in the trench for future use.

Fryeburg Water Company (FWC) has existing underground facilities in the vicinity of CMP 
pole 381-261 and the proposed trench.   The contractor shall take care not to damage this water 
line during his operation. New work shall consist of providing a new 100’ 1” polyethylene water 
service from the existing water line into the building.  The contractor shall be responsible for 
trenching, providing and installing the water line, and backfilling.  The tap of the existing line 
will be performed by FWC.  The pipe shall be installed below frost as directed by the Resident, 
and shall penetrate the slab floor through a previously installed pipe sleeve.  No penetrations of 
the footings or pedestals will be permitted.

All voice facilities within the building will be provided and installed by MaineDOT.  The 
contractor shall coordinate with the Resident to allow this installation to occur when the framing 
is still exposed.

RAILROAD
There is no railroad facility in the project vicinity.

UTILITY SPECIFIC ISSUES
Any tree removal or tree trimming required within ten feet of the electrical conductors must be 
done by a qualified contractor.   A list of tree removal contractors qualified to remove trees or 
limbs within ten feet of the electrical conductors may be obtained from the power company.

DIG SAFE
The Contractor shall be responsible for determining the presence of underground utility facilities 
prior to commencing any excavating work and shall notify utilities of proposed excavation in 
accordance with M.R.S.A. Title 23 §3360-A, Maine “Dig Safe” System.

SAFE PRACTICES AROUND UTILITY FACILITIES
The Contractor shall be responsible for complying with M.R.S.A. Title 35-A, Chapter 7-A -
Sections 751 - 761 Overhead High-Voltage Line Safety Act.  Prior to commencing any work that 
may come within ten (10) feet of any aerial electrical line, the Contractor shall notify the aerial 
utilities as per Section 757 of the above act.

CONTRACTOR
The utilities shall be allowed a minimum of eight weeks from the date of the preconstruction 
utility meeting to do their work to clear the area for construction.  This means that the contractor 
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cannot do any work except for advanced warning signs, clearing and tree removal, assembling the 
multi-plate, unless other arrangements have been made with utilities.

The aerial utilities shall not move their existing lines until the method of removal of the existing 
pipes has been discussed by all parties.

BLASTING
In addition to any other notice which may be required, the Contractor shall notify an authorized 
representative of each utility having plant close to the site not later than 3:00 P.M. on the working 
day (Monday through Friday) before he intends to blast.   Notice shall state the approximate time 
of the blast.

THE CONTRACTOR SHALL PLAN AND CONDUCT THEIR WORK ACCORDINGLY.
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Standish
PIN 14462.10

Highway Maintenance Garage
September 18, 2007

SPECIAL PROVISION
SECTION 104

GENERAL RIGHTS AND RESPONSIBILITIES
(Utilities)

MEETING
A Preconstruction Utility Conference, as defined in Subsection 104.4.6 of the Standard 
Specifications is not thereby called for.

GENERAL INFORMATION
These Special Provisions outline the arrangements that have been made by the Department for 
coordination of the work and for utility and/or railroad adjustments as defined in Subsection 
104.4.6 and 104.4.8 of the Standard Specifications.  The following list identifies all known 
utilities or railroads having facilities presently located within the limits of this project or intending 
to install facilities during project construction, unless otherwise provided.

Overview
Utility/Railroad Aerial Underground Railroad

Central Maine Power X X None
Fairpoint Communications X X None
Time Warner Cable X X None
Portland Water District None None None

All electrical work shall be performed in conformance with the Handbook of Requirements for 
Electrical Services and Meter installation by Central Maine Power, April 2006, unless otherwise 
noted.

Temporary utility adjustments are not contemplated unless herein provided for.

The approximate locations of major items of existing and proposed (permanent and temporary) 
utility plant are shown on the highway construction plans.

All utility crossings over highways or camp truck routes will provide not less than 20 feet vertical 
clearance over existing ground in cut or over finished grade in fill, during construction of this 
project.

All underground utilities shall be placed a minimum of 36” under the finish ground surface, with 
plastic flagging tape located 12” above the utility.  Rigid conduit shall be used for all 
underground facilities.  A minimum of 12” shall separate each conduit located in the same trench.

Manholes, valve boxes, service connections, and similar incidental utility plant are to be adjusted 
in cooperation with work being done by the Contractor.

Unless otherwise provided, utilities will not be required to make underground installations in 
frozen ground.
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Any times and dates mentioned are estimates only and are dependent upon favorable weather, 
working conditions, and freedom from emergencies.   The Contractors shall have no claim against 
the Department if they are exceeded.

Utility working days are Monday through Friday, conditions permitting.   Times are estimated on 
the basis of a single crew for each utility.

In all cases, the utilities shall be advised well in advance (generally three weeks) before work, 
dependent upon other work to be done by the Contractor, in any particular area, is to be 
commenced by them.

Unless otherwise specified, any underground utility facilities shown on the project plans represent 
approximate locations gathered from available information.  The Department cannot certify the 
level of accuracy of this data.   Underground facilities indicated on the topographic sheets (plan 
views) have been collected from historical records and/or on-site designations provided by the 
respective utility companies.   Underground facilities indicated on the cross-sections have been 
carried over from the plan view data and may also include further approximations of the 
elevations (depths) based upon straight-line interpolation from the nearest manholes, gate valves, 
or test pits.

All clearing and tree removal which is a part of this contract in areas where utilities are involved 
must be completed by the Contractor before the utilities can relocate their facilities.

AERIAL
Central Maine Power (CMP) has existing aerial facilities. There is no new aerial work 
anticipated.  

Fairpoint Communications (FPC) has no existing aerial facilities in the vicinity of the work.

Time Warner Cable (TWC) has existing aerial facilities.  There is no new aerial work 
anticipated.  

UNDERGROUND
CMP has existing underground facilities, but no work is anticipated on the existing underground 
lines.  New work shall consist of an underground facility from the pole marked 505-6 to the 
building as noted on the plans. The contractor shall be responsible for trenching, providing and 
installing the conduit, providing and pulling the cable, and backfilling.  A 3” schedule 80 PVC 
conduit shall be used, with a total length of 350’ of conduit and cable from the pole to the meter.  
Another 35’ of continuous schedule 80 PVC conduit and cable shall be required from the meter 
down the outside wall, through the foundation wall, under the slab, and to the panels inside the 
building.  Conduit shall be installed in the foundation wall and slab prior to placement of the 
concrete.  No disconnects will be required if the conduit is carried under the slab.  The conduit 
inside the building must travel vertically from the slab to the panel.  

FPC has existing underground facilities, but no work is anticipated on existing facilities.  New 
work shall consist of an underground facility from the existing salt shed to the building as noted 
on the plans.  The contractor shall be responsible for trenching, providing and installing the 
conduit, pulling the cable, and backfilling.  A minimum 2-1/2” schedule 40 PVC conduit shall be 
used, with a total length of 200’ of conduit from building to building.  (A 3” schedule 80 PVC 
conduit will be allowed.)  FPC will provide the cable.   
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TWC currently has no underground utilities.  New work shall consist of an underground facility 
installed from the pole marked 505-6 to the building as noted on the plans. The contractor shall be 
responsible for trenching, providing and installing the conduit, and backfilling.  A 3” schedule 80 
PVC conduit shall be used, with a total length of 350’ of conduit from the pole to the garage.  
TWC will provide and pull the cable, and estimates less than one working day to perform this 
work.   

All voice and data facilities within the building will be provided and installed by MaineDOT.  
The contractor shall coordinate with the Resident to allow this installation to occur when the 
framing is still exposed.

RAILROAD
There is no railroad facility in the project vicinity.

UTILITY SPECIFIC ISSUES
Any tree removal or tree trimming required within ten feet of the electrical conductors must be 
done by a qualified contractor.   A list of tree removal contractors qualified to remove trees or 
limbs within ten feet of the electrical conductors may be obtained from the power company.

DIG SAFE
The Contractor shall be responsible for determining the presence of underground utility facilities 
prior to commencing any excavating work and shall notify utilities of proposed excavation in 
accordance with M.R.S.A. Title 23 §3360-A, Maine “Dig Safe” System.

SAFE PRACTICES AROUND UTILITY FACILITIES
The Contractor shall be responsible for complying with M.R.S.A. Title 35-A, Chapter 7-A -
Sections 751 - 761 Overhead High-Voltage Line Safety Act.  Prior to commencing any work that 
may come within ten (10) feet of any aerial electrical line, the Contractor shall notify the aerial 
utilities as per Section 757 of the above act.

CONTRACTOR
The utilities shall be allowed a minimum of eight weeks from the date of the preconstruction 
utility meeting to do their work to clear the area for construction.  This means that the contractor 
cannot do any work except for advanced warning signs, clearing and tree removal, assembling the 
multi-plate, unless other arrangements have been made with utilities.

The aerial utilities shall not move their existing lines until the method of removal of the existing 
pipes has been discussed by all parties.

BLASTING
In addition to any other notice which may be required, the Contractor shall notify an authorized 
representative of each utility having plant close to the site not later than 3:00 P.M. on the working 
day (Monday through Friday) before he intends to blast.   Notice shall state the approximate time 
of the blast.

THE CONTRACTOR SHALL PLAN AND CONDUCT THEIR WORK ACCORDINGLY.
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Standish/Fryeburg
PIN 14462.10/14463.10

Highway Maintenance Garages
September 7, 2007

SPECIAL PROVISION
SECTION 104

GENERAL RIGHTS AND RESPONSIBILITIES
(Provision of Water and Power)

Add the following: 

The contractor shall be responsible for portable toilets and drinking water for their crew, but may 
use on site water for concrete curing.

The contractor shall be responsible for payment for temporary electrical services or the use of a 
generator required to conduct their work.
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Standish/Fryeburg
PIN 14462.10/14463.10

Highway Maintenance Garages
August 14, 2007

SPECIAL PROVISION
SECTION 105

HEALTH AND SAFETY
(Asbestos)

105.2 Health and Safety

Add the following: 

Asbestos-Free Materials: All materials used for construction under this contract shall be 100% 
asbestos-free.  Contractor shall provide certification that this requirement has been met.  Refer to 
MaineDOT Standard Specifications for submittal requirements.  
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Standish/Fryeburg
PIN 14462.10/14463.10

Highway Maintenance Garages
August 15, 2007

SPECIAL PROVISION
SECTION 108

PAYMENT
(Progress Payments)

Subsection 108.2.1 Generation of Progress Payment Estimates is deleted and replaced with the 
following specification in AIA format: 

SECTION 01290 - PAYMENT PROCEDURES

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 specifies administrative and procedural requirements necessary to prepare 
and process Applications for Payment.

1.3 DEFINITIONS

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the 
Contract Sum to various portions of the Work and used as the basis for reviewing 
Contractor's Applications for Payment.

1.4 SCHEDULE OF VALUES

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 
Contractor's Construction Schedule.

1. Within 10 days after Contract execution, the Contractor shall submit a Schedule 
of Values breakdown to the Resident itemized by the individual specification 
sections, including a separate line item for Division 1, General Requirements.  
This breakdown shall appear in the monthly payment requisition.  

2. Correlate line items in the Schedule of Values with other required administrative 
forms and schedules, including the following:

a. Application for Payment forms with Continuation Sheets
b. Submittals Schedule
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3. Submit the Schedule of Values to Resident no later than 15 days prior to date 
scheduled for submittal of initial Application for Payment. 

4. Subschedules:  Where the Work is separated into phases (ie. Division 15000 
Mechanical and 16000 Electrical) requiring separately phased payments, provide 
subschedules showing values correlated with each phase of payment.

B. Format and Content:  Use the Table of Contents in the Contract Book as a guide to 
establish line items for the Schedule of Values.  Provide at least one line item for each 
Specification Section.

1. Identification:  Include the following Project identification on the Schedule of
Values:

a. Project name and location
b. Name of Engineer
c. Project number
d. Contractor's name and address
e. Date of submittal

2. Arrange the Schedule of Values in tabular form with separate columns to indicate 
the following for each item listed:

a. Related Specification Section or Division
b. Description of the Work
c. Name of subcontractor
d. Name of manufacturer or fabricator
e. Name of supplier
f. Change Orders (numbers) that affect value
g. Dollar value

1) Percentage of the Contract Sum to nearest one-hundredth percent, 
adjusted to total 100 percent.

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with 
the Contract Book table of contents.  Provide several line items for principal 
subcontract amounts, where appropriate.

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
5. Provide a separate line item in the Schedule of Values for each part of the Work 

where Applications for Payment may include materials or equipment purchased 
or fabricated and stored, but not yet installed.

a. Differentiate between items stored on-site and items stored off-site.  
Include evidence of insurance or bonded warehousing if required.

6. Provide separate line items in the Schedule of Values for initial cost of materials, 
for each subsequent stage of completion, and for total installed value of that part 
of the Work.

7. Allowances:  Provide a separate line item in the Schedule of Values for each 
allowance.  Show line-item value of unit-cost allowances, as a product of the unit 
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cost, multiplied by measured quantity.  Use information indicated in the Contract 
Documents to determine quantities.

8. Each item in the Schedule of Values and Application for Payment shall be 
complete.  Include total cost and proportionate share of general overhead and 
profit for each item.

a. Temporary facilities and other major cost items that are not direct cost of 
actual work-in-place may be shown either as separate line items in the 
Schedule of Values or distributed as general overhead expense, at 
Contractor's option.

9. Schedule Updating:  Update and resubmit the Schedule of Values before the next 
Application for Payment when Change Orders or Construction Change 
Directives result in a change in the Contract Sum.

1.5 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and 
payments as certified by Resident and paid for by Owner.  

1. Initial Application for Payment and Final Application for Payment involve 
additional requirements.

B. The Contractor shall present Application for Payment based on materials incorporated 
into the work and labor performed and a reasonable amount of materials obtained and 
stored not less than 5 work days prior to the scheduled monthly progress requisition.  
Payments shall be authorized for the amount stated in the application, less the retainage 
specified in State of Maine Department of Transportation Specifications, provided the 
Resident is satisfied with the correctness of the amount stated.  Resident may request 
that the Contractor submit backup documentation, including copies of receipts, 
invoices, and itemized payments to Subcontractors.

C. Progress estimate payments may be paid once every two weeks or at longer intervals as 
agreed to by the Contractor and the Resident.

D. Payment Application Forms:  Use AIA Document G702 and AIA Document G703 
Continuation Sheets as form for Applications for Payment, or equivalent form accepted 
by the Resident.

E. Application Preparation:  Complete every entry on form.  Notarize and execute by a 
person authorized to sign legal documents on behalf of Contractor.  Resident will return 
incomplete applications without action.

1. Entries shall match data on the Schedule of Values and Contractor's Construction 
Schedule.  Use updated schedules if revisions were made.

2. Include amounts of Change Orders and Construction Change Directives issued 
before last day of construction period covered by application.
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F. Transmittal:  Submit 3 signed and notarized original copies of each Application for 
Payment to Resident for monthly payment requisitions.  Resident will review 
Application for Payment, Schedule of Values, and Contractor’s Construction Schedule, 
and will provide approval for payment if warranted.

1. Transmit each copy with a transmittal form listing attachments and recording 
appropriate information about application.

G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of 
mechanic's lien from every entity who is lawfully entitled to file a mechanic's lien 
arising out of the Contract and related to the Work covered by the payment.

H. Initial Application for Payment:  Administrative actions and submittals that must 
precede or coincide with submittal of first Application for Payment include the 
following:

1. List of subcontractors
2. Schedule of Values
3. Contractor's Construction Schedule (preliminary if not final)
4. Products list
5. Schedule of unit prices
6. Submittals Schedule (preliminary if not final)
7. List of Contractor's staff assignments
8. List of Contractor's principal consultants
9. Report of preconstruction conference
10. Certificates of insurance and insurance policies
11. Performance and payment bonds

I. Final Payment Application:  Submit final Application for Payment with releases and 
supporting documentation not previously submitted and accepted, including, but not 
limited, to the following:

1. Evidence of completion of Project closeout requirements
2. Insurance certificates for products and completed operations where required and 

proof that taxes, fees, and similar obligations were paid
3. Updated final statement, accounting for final changes to the Contract Sum
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims"
5. AIA Document G707, "Consent of Surety to Final Payment"
6. Evidence that claims have been settled
7. Final meter readings for utilities, a measured record of stored fuel, and similar 

data as of date of Substantial Completion or when Owner took possession of and 
assumed responsibility for corresponding elements of the Work

8. Final, liquidated damages settlement statement

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01290
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SECTION 01770

CLOSEOUT PROCEDURES

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 contract closeout, 
including, but not limited to, the following:

1. Inspection procedures.
2. Warranties.
3. Final cleaning.

B. Related Sections include the following:

1. Division 1 Section "Operation and Maintenance Data" for operation and maintenance 
manual requirements.

2. Division 1 Section "Demonstration and Training" for requirements for instructing 
Owner's personnel.

3. Divisions 2 through 16 Sections for specific closeout and special cleaning requirements 
for the Work in those Sections.

1.3 FINAL COMPLETION

A. Preliminary Procedures:  Before requesting final inspection, 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, 
damage or settlement surveys, property surveys, and similar final record information.
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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 mockups, 

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.
15. Revise paragraph and subparagraphs below to comply with office policy and Project 

requirements.
16. Submit a final Application for Payment according to Section 108 Progress Payments.
17. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements.
18. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 
the Resident will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Resident will prepare a final Certificate for Payment after inspection or 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.

1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Preparation:  Submit three copies of list.  Include name and identification of each space and area 
affected by construction operations for incomplete items and items needing correction 
including, if necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order.
2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems.
3. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Resident.
d. Name of Contractor.
e. Page number.
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1.5 WARRANTIES

A. Submittal Time:  Submit written warranties on request of Architect for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated.

B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of 
designated portions of the Work that are completed and occupied or used by Owner during 
construction period by separate agreement with Contractor.

C. Organize warranty documents into an orderly sequence based on the table of contents of the 
Project Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch
paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer.

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor.

D. Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 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.
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1. Complete the following cleaning operations before requesting inspection for certification 
of Final Completion for the 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 
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 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.
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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.

END OF SECTION 01770
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SECTION 01782

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 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for preparing operation and 
maintenance data, including the following:

1. Emergency data.
2. Operation data for systems, subsystems, and equipment.
3. Maintenance data for the care and maintenance of systems and equipment.

B. Related Sections include the following:
1. Division 1 Section "Closeout Procedures" for submitting operation and maintenance 

manuals.
2. Divisions 2 through 16 Sections for specific operation and maintenance manual 

requirements for the Work in those Sections.

PART 2 - PRODUCTS

2.1 MANUALS, GENERAL

A. Organization:  Unless otherwise indicated, organize each data 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.

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.
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5. Name, address, and telephone number of Contractor.
6. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents:  List each product included in data manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section number in 
Contract Book.

1. 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.  Use 
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. 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.

2.2 EMERGENCY DATA

A. Content:  Organize data into a separate section for each of the following:

1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

2.3 OPERATION DATA

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.
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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.

2.4 PRODUCT MAINTENANCE DATA

A. Content:  Organize data 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.

2.5 SYSTEMS AND EQUIPMENT MAINTENANCE DATA

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.

PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Emergency Data:  Assemble a complete set of emergency information indicating procedures for 
use by emergency personnel and by Owner's operating personnel for emergencies.

B. Product Maintenance Data:  Assemble a complete set of maintenance data indicating care and 
maintenance of each product, material, and finish incorporated into the Work.
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C. Operation and Maintenance Data:  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.

D. 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.

E. Comply with Division 1 Section "Closeout Procedures" for schedule for submitting operation 
and maintenance documentation.

END OF SECTION 01782
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SECTION 01820

DEMONSTRATION AND TRAINING

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 instructing Owner's 
personnel, including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.

1.3 COORDINATION

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations.

B. Coordinate instructors, including providing notification of dates, times, and length of instruction 
time.

C. Coordinate content of training with content of approved emergency, operation, and maintenance 
manuals.  Do not begin instruction until operation and maintenance data has been reviewed and 
approved by Resident.

PART 2 - PRODUCTS

2.1 INSTRUCTION PROGRAM

A. Program Structure:  Develop instruction that includes individual training for each system and 
equipment not part of a system, as required by individual Specification Sections, and as follows:

1. Motorized doors.
2. Equipment.
3. Fire-protection systems.
4. Heat generation.
5. HVAC systems.
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6. HVAC instrumentation and controls.
7. Electrical service and distribution.
8. Lighting equipment and controls.

B. Training:   For each instruction, include the following:

1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:

a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.

2. Documentation:  Review the following items in detail:

a. Emergency manuals.
b. Operations manuals.
c. Maintenance manuals.
d. Project Record Documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing commitments.

3. Emergencies:  Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error messages.
b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4. Operations:  Include the following, as applicable:

a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
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m. Special operating instructions and procedures.

5. Adjustments:  Include the following:

a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.

6. Troubleshooting:  Include the following:

a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance:  Include the following:

a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

8. Repairs:  Include the following:

a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation.

B. Set up instructional equipment at instruction location.

3.2 INSTRUCTION

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system.

B. Scheduling:  Provide instruction at mutually agreed on times.
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C. Evaluation:  At conclusion of each training module, assess and document each participant's 
mastery of module by use of an oral performance-based test.

D. Cleanup:  Restore systems and equipment to condition existing before initial training use.

END OF SECTION 01820
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SPECIAL PROVISION
SECTION 206

STRUCTURAL EXCAVATION
(Foundation Earthwork)

The following is added to these sections: 
 
206.01 Description This work shall consist of the site preparation, excavation, and 
backfilling of select fill for the building footings, walls, and slab in accordance with these 
specifications and in reasonably close conformity with the lines, grade and typical sections 
shown on the plans.  These foundation components shall be considered Major Structures.

206.02 Construction Methods  The following procedures shall be used to prepare the site for 
the building foundation:

1. Remove topsoil to floor subgrade level noted on the plans within building area 
and a least 6 feet beyond the building footprint.

2. In the presence of a geotechnical engineer, compact exposed subgrade by making 
at least six passes in each of two perpendicular directions using a minimum of 
15-ton vibratory roller (preferably a 20-ton roller).  Add water to the subgrade as 
directed by the geotechnical engineer.

3. Raise grade to bottom of floor slab level, if required after step 2, by using select 
fill.

If rock is encountered during excavation for the slab or footing at bearing level, it shall be 
over-excavated 6 inches for the slab, or 12 inches for the footing, as directed by the Resident, 
and replaced with select fill as described below.  Unit prices for rock excavation include 
replacement with approved materials.  

206.021  Materials  Select fill shall have the following gradation:

206.03 Backfilling Select fill shall be used under the slab where needed, and to backfill the 
foundation walls.  Walls shall be backfilled on both sides simultaneously to minimize lateral 
stresses.  Compact select fill to at least 95 percent of modified proctor maximum density as 
determined by ASTM D1557, in lifts no greater than 8 inches.  Compacted select fill shall be
free of organic material, load, trash, snow, ice, frozen soil or other deleterious material.

Any backfilling beyond 18 inches outside the vertical neat lines of the exterior base of the 
footing shall be considered common fill, and shall be governed by Section 203 Common 
Excavation and Embankment.

The following subsections are deleted in their entirety:  

206.04 Method of Measurement, and 206.05 Basis of Payment

Sieve Size Percent Finer by Weight
3 Inches 100
No. 4 30-95
No. 40 10-50
No. 400 0-8 
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SECTION 02510

WATER DISTRIBUTION

PART 1- GENERAL

A. RELATED DOCUMENTS

1. The more stringent of the following provisions shall prevail:

a. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 1 Specification Sections, apply to 
this Section.

b. State of Maine Department of Transportation, “Standard Specifications,” Revision 
2002, apply to this Section.

B. SECTION INCLUDES

1. Furnishing and installing pipe and fittings for site domestic water lines.
2. Furnishing and installing valves.

C. RELATED SECTIONS

1. MaineDOT Section 203 – Excavation and Embankment
2. MaineDOT Section 625 – Water Service Supply Lines.

D. REFERENCES

1. ASTM D 3035 - Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) 
Based on Controlled Outside Diameter; 1995.

2. AWWA C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances; 
American Water Works Association; 1999 (ANSI/AWWA C600).

3. AWWA C901 - Polyethylene (PE) Pressure Pipe and Tubing, 1/2 In. (13 mm) Through 3 
In. (76 mm), for Water Service; American Water Works Association; 2002.

E. SUBMITTALS

1. Product Data: Provide data on pipe materials, pipe fittings, valves and accessories.
2. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
3. Project Record Documents: Record actual locations of piping mains, valves, connections, 

thrust restraints, and invert elevations. Identify and describe unexpected variations to 
subsoil conditions or discovery of uncharted utilities.

F. QUALITY ASSURANCE

1. Perform Work in accordance with Department of Human Services, Division of Health 
Engineering requirements.
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G. DELIVERY, STORAGE, AND HANDLING

1. Unload materials so as to avoid shock or damage. Handle and store all pipe in such a 
manner as to avoid deterioration or other injury thereto. Place no pipe within pipe of 
larger size. Store pipe and fittings on sills above storm drainage level and delivery for 
laying after trenches are excavated.

PART 2 - PRODUCTS

A. MATERIALS

1. Polyethylene Pipe: ASTM D 3035, for 100 psig (710 kPa) pressure rating:

a. Fittings: AWWA C901, molded or fabricated.
b. Joints: Compression.

2. Trace Wire: Magnetic detectable conductor, clear plastic covering, imprinted with "Water 
Service " in large letters.

3. Ball Valves Up To 2 Inches (50 mm):

a. Brass body, teflon coated brass ball, rubber seats and stem seals, Tee stem pre-
drilled for control rod, AWWA inlet end, compression outlet, with control rod, and 
extension box.

PART 3- EXECUTION

A. EXAMINATION

1. Confirm that MaineDOT has evaluated water service location.

B. TRENCHING

1. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then 
complete backfilling.

C. INSTALLATION - PIPE

1. Service line for new building shall be furnished and installed to serve the project to the 
line and grade indicated on the plan. The project contract work shall include all water 
lines, valves, and appurtenances as shown on the drawings, except as indicated otherwise.

2. Pipe-Laying - General:

a. The interior of all pipe shall be clean and joint surfaces wiped clean and dry before 
the pipe is lowered into trench. Lower each pipe, fitting and valve into the trench 
carefully and lay true to line and without objectionable breaks in grade. The depth 
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of cover below finished grade shall be not less than 5'-6" and the standard cover 
shall be 6'-0".

b. Provide uniform bearing for all pipe in trenches. Do not allow trench water or dirt 
to enter the pipe after laying. Insert a watertight plug in the open end of the piping 
while laying of pipe is not in progress.

c. Do not lay pipe closer than 10 feet to a sewer. At cross-overs with sewers, no joint 
in the water line shall be closer than 6 feet from the cross- over point. A minimum 
vertical distance of 18 inches between the outside of the water main and the 
outside of the sewer shall be maintained when the water main is either above or 
below the sewer. Provide valves, plugs or caps, as required, where pipe ends are 
left for future connections.

3. All pipe shall be laid with standard provisions for expansion and contraction and in 
accordance with manufacturer's recommendations.

4. Install suitable fittings at all changes in direction, dead ends and branch connections, 
provided that double strap saddles, in lieu of tees, may be used for service taps.

5. Before setting each valve, make sure that the interior is clean, and test opening and 
closing.  Set valves and stops with stems plumb and at the exact location shown. Provide 
brick laid flat, or other similar foot-pieces, under each curb box. Valve and service boxes 
shall be plumb, with tops at finished grade.

6. Route pipe in straight line or as depicted on the plans.

7. Install pipe to allow for expansion and contraction without stressing pipe or joints.

8. Slope water pipe and position drains at low points.

9. Connect to building water outlets.

D. FIELD QUALITY CONTROL

1. Perform field inspection and testing in accordance with MaineDOT Section 106.

2. Pressure test water piping to 100 psi (689.5 kPa).

3. If tests indicate Work does not meet specified requirements, remove Work, replace and 
retest at no cost to Owner.

END OF SECTION 02510
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SECTION 03300

CAST-IN-PLACE CONCRETE

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 specifies cast-in place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes, for the following:

1. Footings.
2. Foundation walls.
3. Slabs-on-grade.

1.3 DEFINITIONS

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 
following: fly ash and other pozzolans, ground granulated blast-furnace slag, or silica fume 
subject to compliance with requirements.

1.4 SUBMITTALS

A. Product Data:  For any product not on the MaineDOT Qualified Products List, as requested by 
the Resident.

B. Design Mixtures:  At least 30 days prior to the first placement, a concrete mix design shall be 
submitted by the Contractor to the Department for approval.  No concrete shall be placed on a 
project until the concrete mix design is approved by the Department.

The mix design submitted by the Contractor shall include the following information:

1. Description of individual coarse aggregate stockpiles, original source, bulk specific 
gravity, absorption and gradation. A combined coarse aggregate blended gradation shall 
be provided.

2. Description of fine aggregate, original source, bulk specific gravity, absorption, 
colorimetric, gradation and Fineness Modulus (F.M.).
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3. Description and amount of cement. 

4. Target water cement ratio. 

5. Target water content by volume. 

6. Target strength. 

7. Target air content, slump and concrete temperature. 

8. Target concrete unit weight. 

9. Type and dosages of air entraining and chemical admixtures. 

Approval by the Department will be contingent upon the ability of the mix design proportions to 
produce concrete strength requirement and other factors that affect durability.

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 
and supports for concrete reinforcement.

D. Qualification Data:  For concrete manufacturer:  A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for 
production facilities and equipment.  Measuring and batching of materials shall be performed at 
a Department approved batching plant.

1.5 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.

B. Testing Agency Qualifications:  Concrete acceptance testing will be performed by the 
Department.

C. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through 
one source from a single manufacturer.

D. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents:

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage.

PART 2 - PRODUCTS

2.1 FORM-FACING MATERIALS

A. Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete 
surfaces.  Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.  Lumber for footings shall be dressed 
on at least two edges and one side for tight fit

B. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch minimum.

C. 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.  Agent shall be approved by Resident.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

D. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal.

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed 
concrete surface.

2.2 STEEL REINFORCEMENT

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 deformed.

B. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel 
wire into flat sheets.

2.3 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut bars true to length 
with ends square and free of burrs.

B. 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," of greater 
compressive strength than concrete.
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2.4 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 II. May supplement with the following:

a. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.

B. Normal-Weight Aggregates:  ASTM C 33, conforming to MaineDOT Standard Specification 
703.02 Class A or AA.  

C. Water:  ASTM C 94/C 94M and potable.

2.5 ADMIXTURES

Categories of admixtures such as air-entraining and water-reducing admixtures shall be products that 
are listed on the MaineDOT Qualified Products List as well as meet the ASTM spec.

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. High- Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.

2.6 VAPOR RETARDERS

A. Plastic Vapor Barrier:  ASTM E 1745, Class A.  Include manufacturer's recommended adhesive 
or pressure-sensitive tape.

2.7 FLOOR AND SLAB TREATMENTS

A. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; colorless; that 
penetrates, hardens, and densifies concrete surfaces.  Use Ashford Formula from Curecrete 
Distribution, Inc., or equal.

2.8 CURING MATERIALS

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete.  Product shall be on MaineDOT Qualified Products List.

B. Absorptive Cover:  AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing 
approximately 10 oz./sq. yd. when dry.
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C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet.

D. Water:  Potable.

2.9 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips (preformed pads):  ASTM D 1751, asphalt-saturated 
cellulosic fiber.

B. Semirigid Joint Filler (high modulus joint sealant):  Two-component, semirigid, 100 percent 
solids, epoxy resin with a Type A shore durometer hardness of 80 per ASTM D 2240.

C. Single-Component, Nonsag, Traffic-Grade, Urethane Joint Sealant (flexible joint sealant):  
ASTM C 920.  Type S, Grade NS, Class 25, for Use T.

D. Silane/Siloxane Concrete Sealer:  Product shall be on MaineDOT Qualified Products List.

2.10 REPAIR MATERIALS

A. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor 
elevations.

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219.

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application.

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by topping manufacturer.

4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 
ASTM C 109/C 109M.

2.11 CONCRETE MIXTURES, GENERAL

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: Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows:

1. Ground Granulated Blast-Furnace Slag:  50 percent.
2. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent 

portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement.
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D. Admixtures:  Use admixtures according to manufacturer's written instructions.

1. Use high-range water-reducing admixture in concrete, as required, for placement and
workability.

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A. Footings:  Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength:  4500 psi at 28 days.
2. Maximum Water-Cementitious Materials Ratio:  0.42.
3. Slump Limit:  7 inches for concrete with verified slump of 2 to 4 inches before adding 

high-range water-reducing admixture or plasticizing admixture.
4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1 inch nominal 

maximum aggregate size.

B. Foundation Walls:  Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength:  4500 psi at 28 days.
2. Maximum Water-Cementitious Materials Ratio:  0.42.
3. Slump Limit:  7 inches for concrete with verified slump of 2 to 4 inches before adding 

high-range water-reducing admixture or plasticizing admixture.
4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1 inch nominal 

maximum aggregate size.

C. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength:  4500 psi at 28 days.
2. Slump Limit:  5 inches. 
3. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent.

2.13 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

2.14 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94, and furnish batch ticket information.

Delivery and discharge of the concrete from the mixer shall be completed within a maximum of 
1-1/2 hours from the time the cement is added to the aggregate except that in hot weather when 
the concrete mix temperature exceeds 70 degrees F, delivery and discharge from the mixer shall 
be completed within one hour.
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The Contractor shall provide a Certificate of Compliance for each truckload of concrete to the 
Department at the time of the load placement.  The Certificate of Compliance shall be a form 
acceptable to the Department and shall include:

Contract Name & Number 
Town and Project Name 
Manufacturing Plant (Batching Facility) 
Name of Contractor (Prime Contractor) 
Date 
Time Batched/Time Discharged
Truck No. 
Quantity (Quantity Batched this Load) 
Type of Concrete by Class and Producer Design Mix No. 
Cement Brand or Type, and Shipment Certification No. 
Temperature of Concrete at Discharge 
Target Weights per cubic yard and Actual Batched Weights for: 

1.  Cement 
2.  Coarse Concrete Aggregate 
3.  Fine Concrete Aggregate 
4.  Water (including free moisture in aggregates and water added at the 

project)
5.  Admixtures Brand and Quantity (fluid ounces/cubic yard) 

Air-Entraining Admixture 
Water Reducing Admixture 
Other Admixtures 
Placement Location

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. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, 1/4 inch.

D. Construct forms tight enough to prevent loss of concrete mortar.

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.
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F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds.

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 
prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 
locations.

H. Chamfer exterior corners and edges of permanently exposed concrete where indicated.

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items.

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete.

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment.

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement.

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.

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges."

3.3 REMOVING AND REUSING FORMS

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F for 24 hours after placing concrete, if concrete is hard enough to not be damaged by form-
removal operations and curing and protection operations are maintained.

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply 
new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 
surfaces unless approved by Resident.
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3.4 VAPOR RETARDERS

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E 1643 
and manufacturer's written instructions.

1. Lap joints 6 inches and seal with manufacturer's recommended tape.

3.5 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.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
would reduce bond to concrete.

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack 
weld crossing reinforcing bars.

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with 
wire.

3.6 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.

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints, unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs.

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete.
3. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened 

or partially hardened concrete surfaces.

C. Contraction Joints (Control 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. 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 
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action will not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks.

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.

1. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface.  Seal with flexible joint sealant described in Related Materials 
section.

2. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together.

E. 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.

3.7 CONCRETE PLACEMENT

A. Concrete shall not be placed until forms and reinforcing steel have been checked and approved 
by the Resident.  The forms shall be clean of all debris.  The method and sequence of placing 
the concrete shall be approved before any concrete is placed.

B. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture.

C. All concrete shall be placed before it has taken its initial set.

1. Concrete shall be placed in horizontal layers in such a manner as to avoid separation and 
segregation. Layers shall not exceed 18 inches in thickness and be compacted to become 
an integral part of the layer below.

2. A sufficient number of workers for the proper handling, tamping and operation of 
vibrators shall be provided to compact each layer before the succeeding layer is placed 
and to prevent the formation of cold joints between layers.  Care shall be taken to prevent 
mortar from spattering on structural steel, reinforcing steel and forms.  Any concrete or 
mortar that becomes dried on the structural steel, reinforcing steel or forms shall be 
thoroughly cleaned off before the final covering with concrete. 

3. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

4. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer.  Do not insert vibrators into lower layers of concrete that have 
begun to lose plasticity.  At each insertion, limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and other embedded 
items without causing mixture constituents to segregate.
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D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners.

2. Maintain reinforcement in position on chairs during concrete placement.
3. Screed slab surfaces with a straightedge and strike off to correct elevations.
4. Slope surfaces uniformly to drains where required.
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface.  Do not further disturb 
slab surfaces before starting finishing operations.

E. Cold Weather Placement:  Concrete shall not be placed against frozen surfaces. All frost, ice, 
and snow shall be removed from all material that will be in contact with fresh concrete.

Unless authorized by the Resident, the mixing and placing of concrete shall be discontinued 
when the atmospheric temperature is below 40°F in the shade and dropping and shall not be 
resumed until the atmospheric temperature is as high as 35°F in the shade and rising.  If 
authorization is granted for the mixing and placing of concrete under atmospheric conditions 
different from those specified above, the water shall be heated to a temperature not exceeding 
180°F.  When either the aggregate or water is heated to above 120°F, they are to be combined 
first in the mixer before the cement is added.  If the atmospheric temperature is below 25°F, the 
aggregate shall also be heated when directed by the Resident.  Materials containing frost or 
lumps of frozen material shall not be used.  Stockpiled aggregates may be heated by the use of 
dry heat or steam.  Aggregates shall not be heated directly by gas or oil flame or on sheet metal 
over a fire.  When aggregates are heated in bins, steam coil or water coil heating or other 
methods that will not be detrimental to the aggregates may be used.  The heating apparatus shall 
be capable of heating the mass uniformly and preventing the occurrence of spots of overheated 
material. The temperature of the mixed concrete shall be between the minimum values shown 
in Table below and 70°F when it is placed in the forms.  Salt or other chemicals shall not be 
added to the concrete for any reason whatsoever, except by written permission of the Resident.

COLD WEATHER TEMPERATURE TABLE

MINIMUM FORM DIMENSION SIZE

Less than 12 inch 12 to 36 inch 36 to 72 inch Greater than 72 
inch

55°F 50°F 45°F 40°F

MINIMUM CONCRETE TEMPERATURE AS PLACED

The Contractor shall be wholly responsible for the protection of concrete during cold 
weather operations and any concrete injured by frost action or overheating shall be re-
moved and replaced at the Contractor's expense.

F. Hot-Weather Placement:  Comply with ACI 301 and as follows:
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1. 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. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas.

3.8 FINISHING FORMED SURFACES

A. As-cast concrete texture imparted by form-facing material with tie holes and defects repaired 
and patched to achieve smooth form finish.  Remove fins and other projections that exceed 
specified limits on formed-surface irregularities.

B. 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.  Apply a steel trowel finish to tops of curbs and perimeter walls.  Continue 
final surface treatment of formed surfaces uniformly across adjacent unformed surfaces, unless 
otherwise indicated.

3.9 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. 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 slab surfaces that receive trowel finish and are covered with fluid-
applied waterproofing.

C. 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 to slab surfaces. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-foot long straightedge resting on 2 high spots and placed 
anywhere on the surface does not exceed 1/4 inch.  The Contractor shall furnish their own 
10-foot straightedge.

D. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and 
elsewhere as indicated.
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1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish 
with Resident before application.

3.10 MISCELLANEOUS CONCRETE ITEMS

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, 
after work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with 
in-place construction.  Provide other miscellaneous concrete filling indicated or required to 
complete the Work.

3.11 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. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 
loosening forms.  If removing forms before end of curing period, continue curing for the 
remainder of the curing period.

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

E. No concentrated loads such as structural steel beams and trusses shall be placed upon finished 
concrete substructures until concrete cylinders cured with the slab establish that design strength 
has been reached.  However, after a shorter period of time the Resident may permit handwork.
No materials shall be stored on the slab during the 7 day curing period.

F. Cure concrete according to ACI 308.1, by the following methods:

1. Moisture 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.

2. Moisture-Retaining-Cover Curing:  All slabs shall be water cured only and kept 
continuously wet for the entire curing period of 7 days by covering with one of the 
following systems:
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a. 2 layers of wet burlap, 
b. 2 layers of wet cotton mats, 
c. 1 layer of wet burlap and either a polyethylene sheet or a polyethylene coated 

burlap blanket,
d. 1 layer of wet cotton mats and either a polyethylene sheet or a polyethylene coated 

burlap blanket.

Polyethylene sheets shall not be placed directly on the concrete, but may be placed over 
the fabric cover to prevent drying.

The covering of concrete slabs shall be kept continuously wet for the entire curing period 
by the use of a continuous wetting system and shall be located to insure a completely wet 
concrete surface for the entire curing period.

All other surfaces, if not protected by forms, shall be kept thoroughly wet either by 
sprinkling or by the use of wet burlap, cotton mats or other suitable fabric until the end of 
the curing period.  Polyethylene sheets shall not be placed directly on the concrete, but 
may be placed over the fabric cover to prevent drying

G. Curbs and perimeter walls:  Apply silane/siloxane concrete sealer on interior exposed surfaces 
and on exterior surfaces around the garage doorways that will be subject to deicing salts.  Apply 
in accordance with the manufacturer’s specifications.

3.12 LIQUID FLOOR TREATMENTS

A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor 
treatment according to manufacturer's written instructions.

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 
complete surface repairs.

2. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and 
repeat brooming or scrubbing.  Rinse with water; remove excess material until surface is 
dry.  Apply a second coat in a similar manner if surface is rough or porous.

3.13 JOINT FILLING

A. Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month.  Do not fill joints until 
construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry.

C. Install joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.  
Overfill joint and trim joint filler flush with top of joint after hardening.
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3.14 CONCRETE SURFACE REPAIRS

A. Defective Concrete:  Repair and patch defective areas when approved by Resident.  Remove 
and replace concrete that cannot be repaired and patched to Resident’s approval.

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two 
and one-half parts fine aggregate passing a No. 16 (1.18 mm) sieve, using only enough water 
for handling and placing.

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension in solid concrete, but not less than 1 inch in depth.  Make edges 
of cuts perpendicular to concrete surface.  Clean, dampen with water, and brush-coat 
holes and voids with bonding agent.  Fill and compact with patching mortar before 
bonding agent has dried.  Fill form-tie voids with patching mortar or cone plugs secured 
in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding color.  
Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching.  Compact mortar in place and strike off slightly higher than
surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect.

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template.

1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions.

2. After concrete has cured at least 14 days, correct high areas by grinding.
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar.  Finish repaired 
areas to blend into adjacent concrete.

4. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 
elevations.  Prepare, mix, and apply repair topping and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.

5. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  
Mix patching concrete of same materials and mixture as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete.
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6. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place 
patching mortar before bonding agent has dried.  Compact patching mortar and finish to 
match adjacent concrete.  Keep patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Resident’s approval, using epoxy adhesive and 
patching mortar.

F. Repair materials and installation not specified above may be used, subject to Resident’s
approval.

3.15 FIELD QUALITY CONTROL

A. Testing and Inspecting:  Owner will perform field tests and inspections and prepare test reports, 
or will engage a qualified representative to do so.

B. Inspections:

1. Steel reinforcement placement.
2. Thrust tie assemblies.
3. Headed bolts and studs.
4. Verification of use of required design mixture.
5. Concrete placement, including conveying and depositing.
6. Curing procedures and maintenance of curing temperature.

C. Concrete Tests:  Concrete acceptance testing will be performed by the Department.  The 
Department will determine the acceptability of the concrete through a quality assurance 
program.  Quality Assurance tests will include compressive strength and air content.

Concrete sampling for quality assurance tests will be taken at the discharge point, with pumped 
concrete sampling taken at the discharge end of the pump line. Compressive strength tests will 
be completed by the Department in accordance with AASHTO-T22 at ≥ 28 days, except that no 
slump will be taken.  The average of two concrete cylinders will constitute a test result and this 
average will be used to determine the compressive strength.  

Testing for Entrained Air in concrete, at the rate of one test per placement, shall be in 
accordance with AASHTO T152.  

Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be 
performed according to the following requirements:

1. Testing Frequency:  The Department reserves the right to test every placement. 
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 mixture.  Perform additional 
tests when concrete consistency appears to change.

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture.
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4. Concrete Temperature:  ASTM C 1064/C 1064M; 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. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete.

6. Strength of each concrete mixture will be satisfactory if every average of any three 
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.

7. The Department will provide test results to the Contractor.  
8. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may 

be permitted by Resident but will not be used as sole basis for approval or rejection of 
concrete.

9. Additional Tests:  The Department may make additional tests of concrete when test results 
indicate that slump, air entrainment, compressive strengths, or other requirements have 
not been met. 

10. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

11. Non conformance with these specifications and other Contract Documents shall be 
corrected by the Contractor as directed by the Resident.

END OF SECTION 03300
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Highway Maintenance Garages
August 7, 2007

1 of 1

SPECIAL PROVISION
SECTION 401

HOT MIX ASPHALT PAVEMENT
(QC/QA Acceptance Methods)

All hot mix asphalt pavement shall be covered under quality control Method C.
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SPECIAL PROVISION
SECTION 403

HOT BITUMINOUS PAVEMENT

Desc. of Grad.   Bit Cont.       Total           No. of  Comp.  
Course          Design          % of Mix        Thick         Layers           Notes  

Wearing    9.5 mm       N/A                1 ¾ ”             1               1,4,9,17

Base               19.0 mm           N/A            2 ½ ”         1             1,4,9,17 

COMPLEMENTARY NOTES

1. All work under this contract shall conform to the Standard Specification Revision of 2002 –
Section 401-Hot Mix Asphalt Pavement; with the following revisions.

4. The design traffic level for mix placed shall be 0.3 to < 3 million ESALS.  The design, 
verification, Quality Control, and acceptance tests for this mix will be performed at 50 
Gyrations and shall be a fine sided mix.  The Contractor may use a 12.5 mm mixture at their 
option.

9. Section 106.6 Acceptance, (2) Method C - For hot mix asphalt items designated as Method C 
in Special Provision Section 401 Hot Mix Asphalt Pavement, one sample will be taken from 
the paver hopper or the truck body per 250 ton, per gradation designation.  The mix will be 
tested for gradation and PGAB content.  Disputes will not be allowed. If the mix is within the 
tolerances listed in Table 9 below, the Department will pay the contract unit price. 

Table 9

Property USL and LSL
Method C

Percent Passing 4.75 mm [No. 4] 
and larger sieves Target ± 7

Percent Passing 2.36 mm [No. 8] 
to 1.18 mm [No. 16] sieves Target ± 5

Percent Passing 0.60 mm [No. 30] Target ± 4

Percent Passing 0.30 mm {No. 50] 
to 0.075 mm [No. 200] sieve Target ± 3

PGAB Content Target ± 0.5

In –Place Density Minimum   92.0

If the test results for each 250 ton increment are outside these limits, the following 
deductions (Table 9b) shall apply to the HMA quantity represented by the test. A second 
consecutive failing test shall result in cessation of production.
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Table 9b

PGAB Content -5%

2.36 mm sieve -2%

0.30 mm sieve -1%

0.075 mm sieve -2%

In-Place Density - 5%

17. The Contractor shall cut one 6 inch core per 250 ton per gradation designation, which shall 
be tested for percent TMD per AASHTO T-269.  If the test result is below 92.0%, the area 
represented by the test will be isolated and tested separately. A minimum of three cores 
shall be randomly selected from the isolated area. If the core results from the isolated area 
average below 92.0 %, the affected area shall be removed and replaced at the expense of the 
Contractor for the full lane width to the limits determined by the Department.

Tack Coat

A tack coat of emulsified asphalt, RS-1 or HFMS-1, shall be applied to any existing pavement at 
a rate of approximately 0.025 gal/yd², and on milled pavement approximately 0.05 gal/yd²,  prior 
to placing a new course. All joints between existing and new pavement will be tacked.
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SPECIAL PROVISION
SECTION 403

HOT BITUMINOUS PAVEMENT

403.05 Basis of Payment  Delete the first and third paragraphs and replace with the following:

Hot Bituminous Pavement will not be paid for separately but will be incidental to Item 
related contract items.
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SPECIAL PROVISION
SECTION 409

BITUMINOUS TACK COAT

409.09 Basis of Payment  Delete the section and replace with the following:

Bituminous Tack Coat will not be paid for separately but will be incidental to Item related 
contract items.
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SECTION 05500

METAL FABRICATIONS

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. Alternating Tread Metal Stairs

2. Loose bearing and leveling plates.

3. Steel framing and supports for mechanical and electrical equipment.

4. Steel framing and supports for applications where framing and supports 
are not specified in other sections.

5. Cast nosings at sectional overhead doors.

6. Pipe bollards.

7. Heavy duty trench drains with grating covers.

B. Related sections include the following:

1. Division 5 Section "Pipe and Tube Railings" for metal pipe and tube 
handrails and railings.

2. Division 6 Section "Rough Carpentry" for metal framing anchors and 
other rough hardware.

3. Division 13 Section "Metal Building System" for:

a. Steel lintels.  
b. Steel framing and supports for overhead doors.  
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c. Steel framing and supports for doors and translucent panels.

1.3 SUBMITTALS

A. Product Data:  For the following:

1. Cast nosings.
2. Paint products.
3. Grout.

B. Shop Drawings:  Detail fabrication and erection of each metal fabrication indicated.  
Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items.

1. Provide templates for anchors and bolts specified for installation under other 
sections.

C. Welding Certificates:  Copies of certificates for welding procedures and personnel.

1. Qualification Data:  For firms and persons specified in "Quality Assurance" 
Article to demonstrate their capabilities and experience.  Include lists of 
completed projects with project names and addresses, names and addresses of 
Engineers and owners, and other information specified.

1.4 QUALITY ASSURANCE

A. Fabricator Qualifications:  A firm experienced in producing metal fabrications 
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. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."

2. Certify that each welder has satisfactorily passed AWS qualification 
tests for welding processes involved and, if pertinent, has undergone 
recertification.

1.5 PROJECT CONDITIONS

A. Field Measurements:  Where metal fabrications are indicated to fit walls and 
other construction, verify dimensions by field measurements before fabrication 
and indicate measurements on Shop Drawings.  Coordinate fabrication schedule 
with construction progress to avoid delaying the Work.
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1. Established Dimensions:  Where field measurements cannot be made 
without delaying the Work, establish dimensions and proceed with 
fabricating metal fabrications without field measurements.  Coordinate 
construction to ensure that actual dimensions correspond to established 
dimensions.  Allow for trimming and fitting.

1.6 COORDINATION

A. Coordinate installation of anchorages for metal fabrications.  Furnish setting 
drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors, that are to be 
embedded in concrete or masonry.  Deliver such items to Project site in time for 
installation.

PART 2 - PRODUCTS

2.1 METALS, GENERAL

A. Metal Surfaces, General:  For metal fabrications exposed to view in the 
completed Work, provide materials with smooth, flat surfaces without blemishes.  
Do not use materials with exposed pitting, seam marks, roller marks, rolled trade
names, or roughness.

2.2 FERROUS METALS

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

B. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying 
with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

C. Steel Pipe:  ASTM A 53, standard weight (Schedule 40), unless another weight 
is indicated or required by structural loads.

D. Slotted Channel Framing:  Cold-formed metal channels with flange edges 
returned toward web and with 9/16-inch- (14.3-mm-) wide slotted holes in webs 
at 2 inches (51 mm) o.c.

1. Width of Channels:  1-5/8 inches (41 mm).

2. Depth of Channels:  1-5/8 inches (41 mm).

E. Cast-in-Place Anchors in Concrete:  Anchors of type indicated below, fabricated 
from corrosion-resistant materials capable of sustaining, without failure, the load 
imposed within a safety factor of 4, as determined by testing per ASTM E 488, 
conducted by a qualified independent testing agency.
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1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47
(ASTM A 47M) malleable iron or ASTM A 27/A 27M cast steel. 
Provide bolts, washers, and shims as needed, hot-dip galvanized per 
ASTM A 153/A 153M.

F. Welding Rods and Bare Electrodes:  Select according to AWS specifications for 
metal alloy welded.

2.3 PAINT

A. Shop Primer for Ferrous Metal:  Organic zinc-rich primer, complying with 
SSPC-Paint 20 and compatible with topcoat.

1. Available Products:  Subject to compliance with requirements, products 
that may be incorporated into the Work include, but are not limited to, 
the following:

a. Carboline 621; Carboline Company.
b. Aquapon Zinc-Rich Primer 97-670; PPG Industries, Inc.
c. Tneme-Zinc 90-97; Tnemec Company, Inc.
d. Or equal.

B. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds 
in steel, complying with SSPC-Paint 20.

C. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, 
except containing no asbestos fibers, or cold-applied asphalt emulsion complying 
with ASTM D 1187.

2.4 FASTENERS

A. General:  Provide Type 304 or 316 stainless-steel fasteners for exterior use and 
zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, 
where built into exterior walls.  Select fasteners for type, grade, and class 
required and intended purpose.

B. Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A
(ASTM F 568M, Property Class 4.6); with hex nuts, ASTM A 563
(ASTM A 563M); and, flat washers.

C. Anchor Bolts:  ASTM F 1554, Grade 36.

2.5 GROUT

84



Standish/Fryeburg
Section 05500

Page 5 of 13

A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by manufacturer for interior and exterior applications.

2.6 CONCRETE FILL

A. Concrete Materials and Properties:  Comply with requirements in Division 3 
Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix 
concrete with a minimum 28-day compressive strength of 3000 psi (20 MPa), 
unless otherwise indicated.

2.7 FABRICATION, GENERAL

A. Shop Assembly:  Preassemble items in shop to greatest extent possible to 
minimize field splicing and assembly.  Disassemble units only as necessary for 
shipping and handling limitations.  Use connections that maintain structural 
value of joined pieces.  Clearly mark units for reassembly and coordinated 
installation.

B. Shear and punch metals cleanly and accurately.  Remove burrs.

C. Ease exposed edges to a radius of approximately 1/32 inch (1 mm), unless 
otherwise indicated.  Form bent-metal corners to smallest radius possible without 
causing grain separation or otherwise impairing work.

D. Weld corners and seams continuously to comply 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. At exposed connections, finish exposed welds and surfaces smooth and 
blended so no roughness shows after finishing and contour of welded 
surface matches that of adjacent surface.

E. Provide for anchorage of type indicated; coordinate with supporting structure.  
Fabricate and space anchoring devices to secure metal fabrications rigidly in 
place and to support indicated loads.

F. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish 
hardware, screws, and similar items.

G. Fabricate joints that will be exposed to weather in a manner to exclude water, or 
provide weep holes where water may accumulate.
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2.8 ALTERNATING TREAD METAL STAIRS

A. Performance Requirements

1. Alternating Tread Stair Treads shall be capable of withstanding a single 
concentrated 1,000 pound load without permanent deformation; or 100 
pounds per square foot or 300 pounds on an area of 4 square inches 
without exceeding the allowable working stress of the material.  

2. Alternating Tread Stair Guard/Handrail shall be capable of withstanding 
a single concentrated load of 200 pounds or a uniform load of 50 pounds 
per linear foot applied in any direction at any point on the rail without 
exceeding the allowable working stress of the material.  

3. Alternating Tread Stair Stringers shall be capable of withstanding a 
single concentrated load of 1000 pounds at any point on the stair without 
permanent deformation; or a uniform live loading of 100 pounds per 
square foot applied in a downward direction to all tread surfaces or a 300 
pound load on an area of 4 square inches without exceeding the 
allowable working stress of the material.  

B. Construction Requirements

1. Landings, Treads and Mounting Base shall be stamped and formed from 
single piece material.  Stock shapes, hand forming, or welded remnants 
shall not be permitted.  All stamped parts shall have integrally formed 
rigidizing bends and shall be spot welded to stringers of like material.  

2. Welds shall be a minimum of 6 welds per tread, and 12 welds each on 
the landing and mounting base.  Each weld shall be quality controlled 
and be capable of withstanding a minimum of 2,800 lbs. in shear.  

3. Pedestrian Surfaces shall be punched through with upset non-slip 
openings.  

4. Riser Spacing shall be equally spaced to within 3/16” for adjacent risers 
and to within 3/8” for any two non-adjacent risers on a stair.  

5. Guards and Handrails shall be contoured for body guidance and 
underarm support and shall be attached to the outside stringers and 
landings by bolting.  

6. Landing Reinforcement shall be with ¼” steel angle notched and 
punched and factory welded to the landing at the points of a guard or 
handrail attachment.  

7. Rubber Foot Divider shall be affixed to the central portion of the 
landing.  A rubber bumper strip shall be attached or will be provided for 
field attaching to the central stringer.  

86



Standish/Fryeburg
Section 05500

Page 7 of 13

C. Dimensions

1. Alternating Tread Stair Angle 56 or 68 degrees from horizontal as 
specified in the drawings.  

2. Vertical Drop the change in elevation, as shown on the drawings, 
between the upper finished floor surface where the top landing will be 
attached and the lower finished floor surface where the base of the 
alternating tread stair will be secured.  

D. Materials

1. Carbon Steel:  
a. Treads:  13 Gauge AISI 1010/15 HRPO per ASTM A569 / 

A1011 grade 36 (or higher).  
b. Landing & Foot Stampings:  11 Gauge AISI 1010/15 per ASTM 

A569 / A1011 grade 36 (or higher).  
c. Top Landing Support Clips:  L2 x 2 x ¼” x 4” lg. With 5/8 Ø 

round holes and 4/8” x 1” slot holes, ASTM A569/A101 grade 
36 (or higher).  

d. Stringers:  
1) 2” x 1-3/4” x 1 Gauge U section; AISI 1010/15 per 

ASTM A569/A1011 grade 36 (or higher) for 56 degree 
stairs under 10 vertical feet and for 68 degree stairs 
under 12 vertical feet.  

2) 3” x 1-3/4” x 1 Gauge U section; AISI 1010/15 per 
ASTM A569/A101 grade 36 or higher for 56 degree 
stairs over 10 vertical feet and for 68 degree stairs over 
12 vertical feet.  

e. Handrails:  1-1/2” OD x 0.083” AISI 1010/15 CS per ASTM 
A569/A1011 cold drawn, fully annealed tube per ASTM A513 
grade 1008 or higher as-welded tubing or ASTM A500 Grade B.  

2. Fasteners:  
a. Bolts:  handrail to stringer; Hex Head SAE J429 Grade 5, ½ Ø x 

13 TPI Landing to structure, Carriage Head A307 or Hex Head 
SAE J429 Grade 5, ½ Ø x 13 TPI.

b. Nuts:  ASTM A563 Grade 0
c. Washers:  ASTM F844.  

3. Miscellaneous Material:  
a. Rubber Spine:  Hollow neoprene.  
b. Rubber Foot Divider:  Solid neoprene.  

E. Finishes

1. Carbon Steel:  
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a. Gray Primer:  Powder Coat Baked Enamel.  
b. Safety Yellow Paint:  Powder Coat Baked Enamel.  

F. Fabrication

General: Fabricate alternating tread steel stairs to conform with 
performance and construction requirements, and in accordance 
with approved shop drawings or dimensional prints.  Fabricate 
and shop-assemble to greatest extent possible.  

1. Carbon Steel:  gas metal arc welded with treads spot welded to stringers 
and bolt-on handrails with included bolts using the specified materials.  

2.9 LOOSE BEARING AND LEVELING PLATES

A. Provide loose bearing and leveling plates for steel items bearing on masonry or 
concrete construction.  Drill plates to receive anchor bolts and for grouting.

B. Galvanize plates after fabrication.

2.10 MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Provide steel framing and supports that are not a part of structural-steel 
framework as necessary to complete the Work.

B. Fabricate units from structural-steel shapes, plates, and bars of welded 
construction, unless otherwise indicated.  Fabricate to sizes, shapes, and profiles 
indicated and as necessary to receive adjacent construction retained by framing 
and supports.  Cut, drill, and tap units to receive hardware, hangers, and similar 
items.

1. Fabricate units from slotted channel framing where indicated.

2. Where units are indicated to be cast into concrete or built into masonry, 
equip with integrally welded steel strap anchors 1-1/4 inches (32 mm)
wide by 1/4 inch (6 mm) thick by 8 inches (200 mm) long at 24 inches
(600 mm) o.c., unless otherwise indicated.

3. Furnish inserts if units must be installed after concrete is placed.

2.11 CAST NOSINGS

A. Fabricate units of metal indicated below in sizes and configurations indicated 
and in lengths necessary to accurately fit openings or conditions.  Provide units 
with an integral abrasive finish consisting of aluminum oxide, silicon carbide, or 
a combination of both.
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1. Metal:  Cast gray iron, Class 20.

B. Configurations:  Provide units in the following configurations, unless otherwise 
indicated:

1. Nosings:  Cross-hatched units, 4 inches (100 mm) depth with 1/4-inch
(6-mm) lip by width of sectional overhead door, for casting into 
concrete.

C. Provide anchors for embedding units in concrete, either integral or applied to 
units, as standard with manufacturer.

D. Apply bituminous paint to concealed bottoms, sides, and edges of units set into 
concrete.

E. Provide a plain surface texture, unless fluted or cross-hatched surfaces are 
indicated.

2.12 PIPE BOLLARDS

A. Fabricate pipe bollards from Schedule 40 steel pipe.

1. Where bollards are to be anchored to sloping concrete slabs, angle 
baseplates for plumb alignment of bollards.

2.13 HEAVY DUTY TRENCH DRAINS

A. Manufacturers:  

1. Catalog No. R-4990-DX manufactured by Neenah Foundry Co. or an 
acceptable equivalent product manufactured by E. L. LeBaron Co., U. S. 
Foundry Co.  

B. Furnish frames and grates in gray iron, Class 35 for heavy duty usage.  

C. Trench drain shall have a clear inside opening (between concrete) of 12-inch 
maximum.  

2.14 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes.

B. Finish metal fabrications after assembly.

2.15 STEEL AND IRON FINISHES
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A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable 
standard listed below:

1. ASTM A 123, for galvanizing steel and iron products.

2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to 
comply with minimum requirements indicated below for SSPC surface-
preparation specifications and environmental exposure conditions of installed 
metal fabrications:

1. Exteriors (SSPC Zone 1B):  SSPC-SP 6/NACE No. 3, "Commercial 
Blast Cleaning."

2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."

C. Apply shop primer to uncoated surfaces of metal fabrications, except those with 
galvanized finishes and those to be embedded in concrete, sprayed-on 
fireproofing, or masonry, unless otherwise indicated.  Comply with SSPC-PA 1, 
"Paint Application Specification No. 1," for shop painting.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners 
where necessary for securing metal fabrications to in-place construction.  Include 
threaded fasteners for concrete and masonry inserts, toggle bolts, through-bolts, 
lag bolts, wood screws, and other connectors.

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required 
for installing metal fabrications.  Set metal fabrications accurately in location, 
alignment, and elevation; with edges and surfaces level, plumb, true, and free of 
rack; and measured from established lines and levels.

C. Provide temporary bracing or anchors in formwork for items that are to be built 
into concrete, masonry, or similar construction.

D. Fit exposed connections accurately together to form hairline joints.  Weld 
connections that are not to be left as exposed joints but cannot be shop welded 
because of shipping size limitations.  Do not weld, cut, or abrade surfaces of 
exterior units that have been hot-dip galvanized after fabrication and are for 
bolted or screwed field connections.

E. Field Welding:  Comply with the following requirements:
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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. At exposed connections, finish exposed welds and surfaces smooth and 
blended so no roughness shows after finishing and contour of welded 
surface matches that of adjacent surface.

3.2 SETTING BEARING AND LEVELING PLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and 
roughen to improve bond to surfaces.  Clean bottom surface of plates.

B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing 
members have been positioned and plumbed, tighten anchor bolts.  Do not 
remove wedges or shims but, if protruding, cut off flush with edge of bearing 
plate before packing with grout.

1. Use nonshrink grout, either metallic or nonmetallic, in concealed 
locations where not exposed to moisture; use nonshrink, nonmetallic 
grout in exposed locations, unless otherwise indicated.

2. Pack grout solidly between bearing surfaces and plates to ensure that no 
voids remain.

3.3 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Install framing and supports to comply with requirements of items 
being supported, including manufacturers' written instructions and requirements 
indicated on Shop Drawings, if any.

B. Anchor supports for operable partitions securely to and rigidly brace from 
building structure.

C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  
Secure girders with anchor bolts embedded in grouted masonry or concrete or 
with bolts through top plates of pipe columns.

1. Where grout space under bearing plates is indicated at girders supported 
on concrete or masonry, install as specified above for setting and 
grouting bearing and leveling plates.

3.4 INSTALLING NOSINGS, TREADS, AND THRESHOLDS

91



Standish/Fryeburg
Section 05500
Page 12 of 13

A. Install with anchorage system indicated to comply with manufacturer's written 
instructions.

B. Center nosings on tread widths.

C. For nosings embedded in concrete steps or curbs, align nosings flush with riser 
faces and level with tread surfaces.

D. Seal thresholds exposed to exterior with elastomeric sealant complying with 
Division 7 Section "Joint Sealants" to provide a watertight installation.

3.5 INSTALLING PIPE BOLLARDS

A. Anchor bollards in concrete in formed or core-drilled holes not less than 8 inches
(200 mm) deep and 3/4 inch (19 mm) greater than OD of bollard.  After bollards 
have been inserted into holes, fill annular space surrounding bollard solidly with 
nonshrink, nonmetallic grout, mixed and placed to comply with grout 
manufacturer's written instructions.  Slope grout up approximately 1/8 inch (3 
mm) toward bollard.

B. Fill bollards solidly with concrete, mounding top surface.

3.6 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Install framing and supports to comply with requirements of items 
being supported, including manufacturer’s written instructions and requirements 
indicated on Shop Drawings, if any.  

3.7 HEAVY DUTY TRENCH DRAINS

A. Furnish the trench drains complete to the General Contractor for installation into 
the concrete formwork.  

3.8 ADJUSTING AND CLEANING

A. Touchup Painting:  Immediately after erection, clean field welds, bolted 
connections, and abraded areas of shop paint, and paint exposed areas with the 
same material as used for shop painting to comply with SSPC-PA 1 for touching 
up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry 
film thickness.

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted 
connections, and abraded areas of shop paint are specified in Division 9 Section 
"Painting."
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C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas 
and repair galvanizing to comply with ASTM A 780.

3.9 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.

END OF SECTION 05500
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SECTION 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. Galvanized steel pipe and tube handrails and railing systems.

B. Related Sections:  Requirements relating to this Section are contained in the 
following Sections:

1. Division 5 Section "Metal Fabrication" for other requirements for steel 
pipe handrails and railing systems associated with metal stairs.

1.3 DEFINITIONS

A. Definitions in ASTM E 985 for railing-related terms apply to this Section.

1.4 PERFORMANCE REQUIREMENTS

A. General:  In engineering handrail and railing systems to withstand structural loads 
indicated, determine allowable design working stresses of materials based on the 
following:

1. Cold-Formed Structural Steel:  AISI-SG-673, Part I, "Specification for the 
Design of Cold-Formed Steel Structural Members."

B. Structural Performance of Handrails and Railing Systems:  Engineer, fabricate, and 
install handrails and railing systems to comply with requirements of ASTM E 985 
for structural performance based on the following:

1. Testing performed according to ASTM E 894 and E 935.

2. Structural computations.

C. Structural Performance of Handrails and Railing Systems:  Engineer, fabricate, and 
install handrails and railing systems to withstand the most stringent of the 

94



Standish/Fryeburg
Section 05521

Page 2 of 11

structural loads required by the Massachusetts State Building Code or the 
following structural loads without exceeding the allowable design working stress 
of the materials for handrails, railing systems, anchors, and connections.  Apply 
each load to produce the maximum stress in each of the respective components 
comprising handrails and railing systems.

1. Top Rail of Guardrail Systems:  Capable of withstanding the following 
loads applied as indicated:

a. Concentrated load of 200 lbf (890 N) applied at any point and in 
any direction.

b. Uniform load of 50 lbf per linear foot (730 N/m) applied 
horizontally and concurrently with uniform load of 100 lbf per 
linear foot (1460 N/m) applied vertically downward.

c. Concentrated and uniform loads above need not be assumed to act 
concurrently.

2. Handrails Not Serving as Top Rails:  Capable of withstanding the 
following loads applied as indicated:

a. Concentrated load of 200 lbf (890 N) applied at any point and in 
any direction.

b. Uniform load of 50 lbf per linear foot (730 N/m) applied in any 
direction.

c. Concentrated and uniform loads above need not be assumed to act 
concurrently.

3. Infill Area of Guardrail Systems:  Capable of withstanding a horizontal 
concentrated load of 200 lbf (890 N) applied to 1 sq. ft. (0.09 sq. m) at any 
point in the system including panels, intermediate rails, balusters, or other 
elements composing the infill area.

a. Above load need not be assumed to act concurrently with loads on 
top rails of railing systems in determining stress on guard.

D. Thermal Movements:  Allow for thermal movement resulting from the following 
maximum change (range) in ambient temperature in engineering, fabricating, and 
installing handrails and railing systems to prevent buckling, opening of joints, 
overstressing of components and connections, and other detrimental effects.  Base 
engineering calculation on actual surface temperatures of materials due to both 
solar heat gain and nighttime sky heat loss.

1. Temperature Change (Range):  120 deg F (67 deg C) ambient 180 deg F 
(100 deg C) material surfaces.

E. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by 
insulating metals and other materials from direct contact with incompatible 
materials.
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1.5 SUBMITTALS

A. General:  Submit each item in this Article according to the Conditions of the 
Contract and Division 1 Specification Sections.

B. Product data for mechanically connected handrails and railing systems, each kind 
of fitting, grout, anchoring cement, and paint products.

C. Shop drawings showing fabrication and installation of handrails and railing 
systems including plans, elevations, sections, details of components, and 
attachments to other units of Work.

1. For installed handrails and railing systems indicated to comply with certain 
design loadings, include structural analysis data sealed and signed by the 
qualified professional engineer who was responsible for their preparation.

D. Qualification data for firms and persons specified in the "Quality Assurance" 
Article to demonstrate their capabilities and experience.  Include a list of
completed projects with project names, addresses, names of architects and owners, 
and other information specified.

E. Product test reports from a qualified independent testing agency evidencing 
compliance of handrails and railing systems with requirements based on 
comprehensive testing of current products.

F. Test reports from an independent testing agency evidencing compliance of 
handrails and railing systems with ASTM E 985.

1.6 QUALITY ASSURANCE

A. Single-Source Responsibility:  Obtain handrails and railing systems of each type 
and material from a single manufacturer.

B. Engineer Qualifications:  Professional engineer legally authorized to practice in the 
jurisdiction where Project is located and experienced in providing engineering 
services of the kind indicated for handrails and railing systems similar to this 
Project in material, design, and extent, and that have a record of successful 
in-service performance.

1.7 STORAGE

A. Store handrails and railing systems inside a well-ventilated area, away from 
uncured concrete and masonry and protected from weather, moisture, soiling, 
abrasion, extreme temperatures, and humidity.

1.8 PROJECT CONDITIONS
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A. Field Measurements:  Where handrails and railing systems are indicated to fit to 
other construction, check actual dimensions of other construction by accurate field 
measurements before fabrication; show recorded measurements on final shop 
drawings.  Coordinate fabrication schedule with construction progress to avoid 
delaying the Work.

1. Where field measurements cannot be made without delaying the Work, 
guarantee dimensions and proceed with fabricating handrails and railing 
systems without field measurements.  Coordinate other construction to 
ensure that actual dimensions correspond to guaranteed dimensions.

1.9 SEQUENCING AND SCHEDULING

A. Sequence and coordinate installation of wall handrails as follows:

1. Mount handrails only on completed walls.  Do not support handrails 
temporarily by any means not satisfying structural performance 
requirements.

PART 2 - PRODUCTS

2.1 METALS

A. General:  Provide metals free from surface blemishes where exposed to view in the 
finished unit.  Exposed-to-view surfaces exhibiting pitting, seam marks, roller 
marks, stains, discolorations, or other imperfections on finished units are not 
acceptable.

B. Steel and Iron:  Provide steel and iron in the form indicated, complying with the 
following requirements:

1. Steel Pipe:  ASTM A 53; finish, type, and weight class as follows:

a. Galvanized finish for all installations.
b. Type F, or Type S, Grade A, standard weight (schedule 40), unless 

otherwise indicated, or another weight, type, and grade required 
by structural loads.

2. Steel Tubing:  Product type (manufacturing method) and other 
requirements as follows:

a. Cold-Formed Steel Tubing:  ASTM A 500, grade as indicated 
below:

1) Grade A, unless otherwise indicated or required by 
structural loads.

b. Hot-Formed Steel Tubing:  ASTM A 501.
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c. For all installations, provide tubing with hot-dip galvanized 
coating per ASTM A 53.

3. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

4. Gray Iron Castings:  ASTM A 48, Class 30.

5. Malleable Iron Castings:  ASTM A 47, Grade 32510 (ASTM A 47M, 
Grade 22010).

C. Brackets, Flanges, and Anchors:  Cast or formed metal of the same material and 
finish as supported rails, unless otherwise indicated.

2.2 WELDING MATERIALS, FASTENERS, AND ANCHORS

A. Welding Electrodes and Filler Metal:  Provide type and alloy of filler metal and 
electrodes as recommended by producer of metal to be welded and as required for 
color match, strength, and compatibility in fabricated items.

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of the 
type, grade, and class required to produce connections that are suitable for 
anchoring railings to other types of construction indicated and capable of 
withstanding design loadings.

1. For steel railings and fittings, use plated fasteners complying with ASTM 
B 633, Class Fe/Zn 25 for electrodeposited zinc coating.

C. Fasteners for Interconnecting Railing Components:  Use fasteners of same basic 
metal as the fastened metal, unless otherwise indicated.  Do not use metals that are 
corrosive or incompatible with materials joined.

1. Provide concealed fasteners for interconnecting railing components and 
their attachment to other work, except where exposed fasteners are 
unavoidable or are the standard fastening method for handrail and railing 
system indicated.

D. Cast-in-Place and Postinstalled Anchors:  Anchors of type indicated below, 
fabricated from corrosion-resistant materials, capable of sustaining, without failure, 
a load equal to 6 times the load imposed when installed in unit masonry 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 agency.

1. Chemical anchors.

2. Expansion anchors.

2.3 PAINT
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A. Shop Primers and Galvanized Touch Up Paint:  Provide primers and touch up paint 
to comply with applicable requirements of Division 9 Section "Shop Primers."

2.4 FABRICATION

A. General:  Fabricate handrails and railing systems to comply with requirements 
indicated for design, dimensions, details, finish, and member sizes, including wall 
thickness of hollow members, post spacings, and anchorage, but not less than those 
required to support structural loads.

B. Assemble handrails and railing systems in the shop to the 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.  Clearly mark units for reassembly and coordinated installation.

C. Form changes in direction of members as follows:

1. As detailed.

2. By radius bends of radius indicated.

3. By flush radius bends.

4. By bending.

5. By mitering at elbow bends.

6. By insertion of prefabricated flush elbow fittings.

7. By any method indicated above, applicable to change of direction 
involved.

D. Form simple and compound curves by bending pipe in jigs to produce uniform 
curvature for each repetitive configuration required; maintain cylindrical cross 
section of pipe throughout entire bend without buckling, twisting, cracking, or 
otherwise deforming exposed surfaces of pipe.

E. Welded Connections:  Fabricate handrails and railing systems for connection of 
members by welding.  For connections made during fabrication, weld corners and 
seams continuously to comply 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.
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4. At tee and cross intersections, cope ends of intersecting members to fit 
contour of pipe or tube to which end is joined, and weld all around.

5. At exposed connections, finish exposed welds and surfaces smooth and 
blended so that no roughness shows after finishing and welded surface 
matches contours of adjoining surfaces.

F. Brackets, Flanges, Fittings, and Anchors:  Provide manufacturer's standard wall 
brackets, flanges, miscellaneous fittings, and anchors to interconnect handrail and 
railing system members to other construction.

G. Provide inserts and other anchorage devices to connect handrails and railing 
systems to concrete or masonry work.  Fabricate anchorage devices capable of 
withstanding loads imposed by handrails and railing systems.  Coordinate 
anchorage devices with supporting structure.

H. For railing posts set in concrete, provide preset sleeves of steel, not less than 6 
inches (150 mm) long with inside dimensions not less than 1/2 inch (12 mm) 
greater than outside dimensions of post, and steel plate forming bottom closure.

I. For removable railing posts, fabricate slip-fit sockets from steel pipe whose inside 
diameter is sized for a close fit with posts and to limit deflection of post without 
lateral load, measured at top, to not more than 1/12 of post height.  Provide socket 
covers designed and fabricated to resist accidental dislodgement.

1. Provide chain with eye, snap hook, and staple across gaps formed by 
removable railing sections at locations indicated.  Fabricate from same 
metal as railings.

J. Shear and punch metals cleanly and accurately.  Remove burrs from exposed cut 
edges.

K. Ease exposed edges to a radius of approximately 1/32 inch (1 mm), unless 
otherwise indicated.  Form bent-metal corners to the smallest radius possible 
without causing grain separation or otherwise impairing work.

L. Cut, reinforce, drill, and tap components, as indicated, to receive finish hardware, 
screws, and similar items.

M. Provide weepholes, or another means to evacuate entrapped water, in hollow 
sections of railing members that are exposed to exterior or to moisture from 
condensation or other sources.

N. Fabricate joints that will be exposed to weather in a manner to exclude water.

O. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.
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P. Toe Boards:  Where indicated, provide toe boards at railings around openings and 
at the edge of open-sided floors and platforms.  Fabricate to dimensions and details 
indicated.

Q. Fillers:  Provide steel sheet or plate fillers, of thickness and size indicated or 
required to support structural loads of handrails, where needed to transfer wall 
bracket loads through wall finishes to structural supports.  Size fillers to suit wall 
finish thicknesses to produce adequate bearing to prevent bracket rotation and 
overstressing substrate.

2.5 STEEL FINISHES

A. Galvanized Finish:  Hot-dip galvanize all railing systems and components to 
comply with applicable standard listed below:

1. ASTM A 153 for galvanizing iron and steel hardware.

2. ASTM A 123 for galvanizing iron and steel products made from rolled, 
pressed, and forged steel shapes, castings, plates, bars, and strips.

B. Fill vent and drain holes that will be exposed in the finished Work, unless indicated 
to remain as weep holes, by plugging with zinc solder and filing off smooth.

C. For galvanized handrails and railing systems, provide galvanized fittings, brackets, 
fasteners, sleeves, and other ferrous components.

D. Preparation for Shop Priming:  After galvanizing, thoroughly clean railings of 
grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate 
process.

PART 3 - EXECUTION

3.1 PREPARATION

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for 
installing anchorages, such as sleeves, concrete inserts, anchor bolts, and 
miscellaneous items having integral anchors, that are to be embedded in concrete 
as masonry construction.  Coordinate delivery of such items to Project site.

3.2 INSTALLATION, GENERAL

A. Fit exposed connections accurately together to form tight, hairline joints.

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing handrails and railing systems.  Set handrails and railing systems 
accurately in location, alignment, and elevation, measured from established lines 
and levels and free from rack.
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1. Do not weld, cut, or abrade surfaces of handrails and railing components 
that have been coated or finished after fabrication and are intended for 
field connection by mechanical or other means without further cutting or 
fitting.

2. Set posts plumb within a tolerance of 1/4 inch in 12 feet (2 mm in 1 m).

3. Align rails so that variations from level for horizontal members and from 
parallel with rake of steps and ramps for sloping members do not exceed 
1/4 inch in 12 feet (2 mm in 1 m).

C. Field Welding:  Comply with the following requirements:

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. At exposed connections, finish exposed welds and surfaces smooth and 
blended so that no roughness shows after finishing, and welded surface 
matches contours of adjoining surfaces.

D. Adjust handrails and railing systems prior to anchoring to ensure matching 
alignment at abutting joints.  Space posts at interval indicated but not less than that 
required by design loadings.

E. Fastening to In-Place Construction:  Provide anchorage devices and fasteners 
where necessary for securing handrails and railing systems and for properly 
transferring loads to in-place construction.

3.3 RAILING CONNECTIONS

A. Welded Connections:  Use fully welded joints for permanently connecting railing 
components by welding.  Cope or butt components to provide 100 percent contact, 
or use fittings designed for this purpose.

B. Expansion Joints:  Install expansion joints at locations indicated but not further 
apart than required to accommodate thermal movement.  Provide slip-joint internal 
sleeve extending 2 inches (50 mm) beyond joint on either side; fasten internal 
sleeve securely to one side; locate joint within 6 inches (150 mm) of post.

3.4 ANCHORING POSTS

A. Anchor posts in concrete by forming or core-drilling holes not less than 6 inches 
(125 mm) deep and 3/4 inch (20 mm) greater than outside diameter of post.  Clean 
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holes of all loose material, insert posts, and fill annular space between post and 
concrete with the following anchoring material, mixed and placed to comply with 
anchoring material manufacturer's directions.

1. Nonshrink, nonmetallic grout.

B. Leave anchorage joint exposed, wipe off surplus anchoring material, and leave 
1/8-inch (3-mm) buildup, sloped away from post.

C. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as 
required by conditions, connected to posts and to metal supporting members as 
follows:

1. For steel pipe railings, weld flanges to post and bolt to metal supporting 
surfaces.

D. Install removable railing sections where indicated in slip-fit metal sockets cast into
concrete.  Accurately locate sockets to match post spacing.

3.5 ANCHORING RAIL ENDS

A. Anchor rail ends into concrete and masonry with round flanges connected to rail 
ends and anchored into wall construction with post-installed anchors and bolts.

3.6 ATTACHING HANDRAILS TO WALLS

A. Attach handrails to wall with wall brackets and end fittings.  Provide bracket with 
1-1/2-inch (38-mm) clearance from inside face of handrail to finished wall surface.

B. Locate brackets as indicated or, if not indicated, at spacing required to support 
structural loads.

C. Secure wall brackets and wall return fittings to building construction as follows:

1. Use type of bracket with flange tapped for concealed anchorage to 
threaded hanger bolt.

2. Use type of bracket with predrilled hole for exposed bolt anchorage.

3. For concrete and solid masonry anchorage, use drilled-in expansion shield 
and either concealed hanger bolt or exposed lag bolt, as applicable.

4. For hollow masonry anchorage, use toggle bolts with square heads.

3.7 ADJUSTING AND CLEANING

A. For Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas 
and apply galvanizing repair paint to comply with ASTM A 780.
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3.8 PROTECTION

A. Protect finishes of handrails and railing systems 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 that 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 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. Framing with dimension lumber.

2. Framing with engineered wood products.

3. Wood furring, grounds, nailers, and blocking.

4. Sheathing.

5. Subflooring.

6. Utility shelving.

7. Design of a self-supporting storage mezzanine and of supporting bearing 
walls

1.3 DEFINITIONS

A. Rough Carpentry:  Carpentry work not specified in other sections and not 
exposed, unless otherwise specified.

B. Exposed Framing:  Dimension lumber not concealed by other construction and 
indicated to receive a stained or natural finish.

1.4 SUBMITTALS

A. Shop Drawings:  Submit the following:
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1. Product Data for the following products:

a. Engineered wood products.
b. Underlayment.
c. Sheathing.
d. Metal framing anchors.
e. Construction adhesives.

2. 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 American Lumber Standards 
Committee's (ALSC) Board of Review.

3. Wood treatment data as follows, including chemical treatment 
manufacturer's written instructions for handling, storing, installing, and 
finishing treated materials:

a. For each type of preservative-treated wood product, include 
certification by treating plant stating type of preservative 
solution and pressure process used, net amount of preservative 
retained, and compliance with applicable standards.

b. For waterborne-treated products, include statement that moisture 
content of treated materials was reduced to levels indicated 
before shipment to Project site.

c. For fire-retardant-treated wood products, include certification by 
treating plant that treated materials comply with specified 
standard and other requirements as well as data relative to 
bending strength, stiffness, and fastener-holding capacities of 
treated materials.

4. Material test reports from a qualified independent testing agency 
indicating and interpreting test results relative to compliance of fire-
retardant-treated wood products with requirements indicated.

5. Warranty of chemical treatment manufacturer for each type of treatment.

6. Research or evaluation reports of the model code organization 
acceptable to authorities having jurisdiction that evidence the following 
products' compliance with building code in effect for Project.

a. Engineered wood products.
b. Metal framing anchors.
c. Power-driven fasteners.
d. Fire-retardant-treated wood.

7. Mezzanine and supporting bearing walls:  Provide shop drawings and 
design calculations that are signed and sealed by a professional engineer 
licensed in the State of Maine.  Shop drawings shall show plywood 

106



Standish/Fryeburg
Section 06100 

Page 3 of 16

decking, framing members, fasteners, connections to concrete 
foundations, and other details associated with this work.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  To qualify for approval, an independent testing 
agency must demonstrate to Engineer's satisfaction, based on evaluation of 
agency-submitted criteria conforming to ASTM E 699, that it has the experience 
and capability to satisfactorily conduct the testing indicated without delaying the 
Work.

B. Single-Source Responsibility for Engineered Wood Products:  Obtain each type 
of engineered wood product from one source and by a single manufacturer.

C. Single-Source Responsibility for Fire-Retardant-Treated Wood:  Obtain each 
type of fire-retardant-treated wood product from one source and by a single 
producer.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Keep materials under cover and dry.  Protect from weather and contact with 
damp or wet surfaces.  Stack lumber, plywood, and other panels.  Provide for air 
circulation within and around stacks and under temporary coverings.

1. For lumber and plywood pressure treated with waterborne chemicals, 
place spacers between each bundle to provide air circulation.

1.7 SELF-SUPPORTING STORAGE MEZZANINE AND BEARING WALLS

A. Design a self-supporting storage mezzanine.  Mezzanine shall not be attached to 
the metal building system or rely on the metal building system for support.
Provide 1-1/2 inch minimum clearance between the metal building and all 
mezzanine components.

B. Design supporting bearing walls below all sides of the mezzanine.

C. Install the mezzanine and bearing walls complete-in-place.

D. Design Criteria:

1. Design Code:  State of Maine Building Code and IBC 2003

2. Mezzanine floor storage Live Load = 50 psf.

3. Self-weight of mezzanine floor deck, all framing members, and ceiling 
as determined by Design Engineer.
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4. Superimposed dead load allowance for mechanical, electrical, and 
plumbing = 10 psf.

5. Floor deflection limitation = L/360

6. Consider the affects of the guardrail system and the access stair in the 
design.

7. Design anchorage to concrete foundations.

8. Design lintel beams at wall openings.

E. Refer to the Contract Drawings for additional requirements.

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. Wood-Preservative-Treated Materials:

a. Baxter:  J. H. Baxter Co.
b. Chemical Specialties, Inc.
c. Continental Wood Preservers, Inc.
d. Hickson Corp.
e. Hoover Treated Wood Products, Inc.
f. Osmose Wood Preserving, Inc.
g. Or equal.

2. Fire-Retardant-Treated Materials, Interior Type A:

a. Baxter:  J. H. Baxter Co.
b. Chemical Specialties, Inc.
c. Continental Wood Preservers, Inc.
d. Hickson Corp.
e. Hoover Treated Wood Products, Inc.
f. Or equal.

3. Prefabricated Wood I-Joists:

a. Alpine Structures.
b. Boise Cascade Corp.
c. Georgia-Pacific Corp.
d. Louisiana-Pacific Corp.
e. Superior Wood Systems, Inc.
f. Trus Joist MacMillan.
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g. Willamette Industries, Inc.
h. Or equal.

4. Metal Framing Anchors:

a. Cleveland Steel Specialty Co.
b. Harlen Metal Products, Inc.
c. Silver Metal Products, Inc.
d. Simpson Strong-Tie Company, Inc.
e. Southeastern Metals Manufacturing Co., Inc.
f. Or equal.

2.2 LUMBER, GENERAL

A. Lumber Standards:  Comply with DOC PS 20, "American Softwood Lumber 
Standard," and with applicable grading rules of inspection agencies certified by 
ALSC's Board of Review.

B. Inspection Agencies:  Inspection agencies, and the abbreviations used to 
reference them, include the following:

1. NELMA - Northeastern Lumber Manufacturers Association.

2. NLGA - National Lumber Grades Authority (Canadian).

3. RIS - Redwood Inspection Service.

4. SPIB - Southern Pine Inspection Bureau.

5. WCLIB - West Coast Lumber Inspection Bureau.

6. WWPA - Western Wood Products Association.

C. Grade Stamps:  Provide lumber with each piece factory marked with grade stamp 
of inspection agency evidencing compliance with grading rule requirements and 
identifying grading agency, grade, species, moisture content at time of surfacing, 
and mill.

1. For exposed lumber, furnish pieces with grade stamps applied to ends or 
back of each piece, or omit grade stamps and provide grade-compliance 
certificates issued by inspection agency.

D. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 
for moisture content specified.  Where actual sizes are indicated, they are 
minimum dressed sizes for dry lumber.

1. Provide dressed lumber, S4S, unless otherwise indicated.
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2. Provide dry lumber with 19 percent maximum moisture content at time 
of dressing for 2-inch nominal (38-mm actual) thickness or less, unless 
otherwise indicated.

2.3 WOOD-PRESERVATIVE-TREATED MATERIALS

A. General:  Where lumber or plywood is indicated as preservative treated or is 
specified to be treated, comply with applicable requirements of AWPA C2 
(lumber) and AWPA C9 (plywood).  Mark each treated item with the Quality 
Mark Requirements of an inspection agency approved by ALSC's Board of 
Review.

1. Do not use chemicals containing chromium or arsenic.

2. For exposed items indicated to receive stained finish, use chemical 
formulations that do not bleed through, contain colorants, or otherwise 
adversely affect finishes.

B. Pressure treat aboveground items with waterborne preservatives to a minimum 
retention of 0.25 lb/cu. ft. (4.0 kg/cu. m).  After treatment, kiln-dry lumber and 
plywood to a maximum moisture content of 19 and 15 percent, respectively.  
Treat indicated items 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 members less than 18 inches (460 mm) above grade.

4. Wood floor plates installed over concrete slabs directly in contact with 
earth.

C. Pressure treat wood members in contact with ground or freshwater with 
waterborne preservatives to a minimum retention of 0.40 lb/cu. ft. (6.4 kg/cu. m).

D. Complete fabrication of treated items before treatment, where possible.  If cut 
after treatment, apply field treatment complying with AWPA M4 to cut surfaces.  
Inspect each piece of lumber or plywood after drying and discard damaged or 
defective pieces.

2.4 FIRE-RETARDANT-TREATED MATERIALS

A. General:  Where fire-retardant-treated wood is indicated, comply with applicable 
requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Identify fire-
retardant-treated wood with appropriate classification marking of UL; U.S. 
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Testing; Timber Products Inspection, Inc.; or another testing and inspecting 
agency acceptable to authorities having jurisdiction.

1. Research or Evaluation Reports:  Provide fire-retardant-treated wood 
acceptable to authorities having jurisdiction and for which a current 
model code research or evaluation report exists that evidences 
compliance of fire-retardant-treated wood for application indicated.

2. For exposed items indicated to receive stained finish, use chemical 
formulations that do not bleed through, contain colorants, or otherwise 
adversely affect finishes.

B. Interior Type A:  For interior locations, use chemical formulation that produces 
treated lumber and plywood with the following properties under conditions 
present after installation:

1. Bending strength, stiffness, and fastener-holding capacities are not 
reduced below values published by manufacturer of chemical 
formulation under elevated temperature and humidity conditions 
simulating installed conditions when tested by a qualified independent 
testing agency.

2. No form of degradation occurs due to acid hydrolysis or other causes 
related to treatment.

3. Contact with treated wood does not promote corrosion of metal 
fasteners.

C. Inspect each piece of treated lumber or plywood after drying and discard 
damaged or defective pieces.

2.5 DIMENSION LUMBER

A. General:  Provide dimension lumber of grades indicated according to the ALSC 
National Grading Rule (NGR) provisions of the inspection agency indicated.

B. Load-Bearing Walls:  Provide framing of the following grade and species:

1. Grade:  No. 2.

2. Species:  Spruce-pine-fir south; NELMA.

3. Species:  Douglas fir-larch north; NLGA.

4. Species:  Hem-fir north; NLGA.

5. Species:  Spruce-pine-fir north; NLGA.

6. Species:  Southern pine; SPIB.
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7. Species:  Any species above.

C. Other Framing Not Listed Above:  Provide the following grades and species:

1. Grade:  Select Structural.

2. Species:  Douglas fir-larch north; NLGA.

3. Species:  Hem-fir north; NLGA.

4. Species:  Southern pine; SPIB.

5. Species:  Douglas fir-larch; WCLIB or WWPA.

6. Species:  Hem-fir; WCLIB or WWPA.

7. Species:  Any species above.

8. Species and Grade:  Any species of machine stress-rated (MSR) 
dimension lumber with a grade of 1450f-1.3E.

2.6 MISCELLANEOUS LUMBER

A. General:  Provide lumber for support or attachment of other construction, 
including rooftop equipment curbs and support bases, cant strips, bucks, nailers, 
blocking, furring, grounds, stripping, and similar members.

B. Fabricate miscellaneous lumber from dimension lumber of sizes indicated and 
into shapes shown.

C. Moisture Content:  19 percent maximum for lumber items not specified to 
receive wood preservative treatment.

D. Grade:  For dimension lumber sizes, provide No. 3 or Standard grade lumber per 
ALSC's NGRs of any species.  For board-size lumber, provide No. 3 Common 
grade per NELMA, NLGA, or WWPA; No. 2 grade per SPIB; or Standard grade 
per NLGA, WCLIB or WWPA of any species.

2.7 ENGINEERED WOOD PRODUCTS

A. General:  Provide engineered wood products acceptable to authorities having 
jurisdiction and for which current model code research or evaluation reports 
exist that evidence 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 
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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.

B. Prefabricated Wood I-Joists:  Units manufactured by bonding stress-graded 
lumber flanges to wood-based structural-use panel webs with exterior-type 
adhesives complying with ASTM D 2559, to produce I-shaped joists complying 
with the following requirements:

1. Flange Material:  Laminated-veneer lumber.

2. Flange Material:  Southern pine dimension lumber.

3. Flange Material:  Spruce-pine-fir dimension lumber.

4. Flange Material:  Any material indicated above, as standard with joist 
manufacturer.

5. Web Material:  Plywood complying with DOC PS 2.

6. Structural Capacities:  Establish and monitor structural capacities 
according to ASTM D 5055.

7. Sizes:  Depths and widths as indicated, with flanges not less than 1-1/2 
inches (38 mm) in actual width.

2.8 WOOD-BASED STRUCTURAL-USE PANELS, GENERAL

A. Structural-Use Panel Standard:  Provide plywood panels complying with 
DOC PS 1, "U.S. Product Standard for Construction and Industrial Plywood."

B. Trademark:  Factory mark structural-use panels with APA trademark evidencing 
compliance with grade requirements.

2.9 CONCEALED, PERFORMANCE-RATED STRUCTURAL-USE PANELS

A. General:  Where structural-use panels are indicated for the following concealed 
types of applications, provide APA-performance-rated panels complying with 
requirements designated under each application for grade, span rating, exposure 
durability classification, and edge detail (where applicable).

1. Thickness:  Provide panels meeting requirements specified but not less 
than thickness indicated.

2. Span Ratings:  Provide panels with span ratings required to meet "Code 
Plus" provisions of APA Form No. E30, "APA Design/Construction 
Guide:  Residential & Commercial."
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B. Combination Subfloor-Underlayment:  APA-rated Sturd-I-Floor.

1. Exposure Durability Classification:  Exposure 1.
2. Span Rating:  As required to suit joist spacing indicated.
3. Edge Detail:  Square.
4. Edge Detail:  Tongue and groove.
5. Surface Finish:  Fully sanded face.

C. Subflooring:  APA-rated sheathing.

1. Exposure Durability Classification:  Exterior.

2. Span Rating:  As required to suit joist spacing indicated.

D. Wall Sheathing:  APA-rated sheathing.

2.10 STRUCTURAL-USE PANELS FOR BACKING

A. Plywood Backing Panels:  For mounting electrical or telephone equipment, 
provide fire-retardant-treated plywood panels with grade, C-D Plugged 
Exposure 1, in thickness indicated or, if not otherwise indicated, not less than 
15/32 inch (11.9 mm) thick.

2.11 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, or in 
area of high relative humidity, provide fasteners with a hot-dip zinc 
coating per ASTM A 153 or of Type 304 stainless steel.

B. Nails, Wire, Brads, and Staples:  FS FF-N-105.

C. Power-Driven Fasteners:  CABO NER-272.

D. Wood Screws:  ASME B18.6.1.

E. Lag Bolts:  ASME B18.2.1. (ASME B18.2.3.8M)

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568, 
Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where 
indicated, flat washers.

2.12 METAL FRAMING ANCHORS
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A. General:  Provide galvanized steel framing anchors of structural capacity, type, 
and size indicated and as follows:

1. Research or Evaluation Reports:  Provide products for which model code 
research or evaluation reports exist that are acceptable to authorities 
having jurisdiction and that evidence compliance of metal framing 
anchors for application indicated with building code in effect for Project.

2. 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.

B. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653, G60 (ASTM A 653M, Z180) coating designation; structural, 
commercial, or lock-forming quality, as standard with manufacturer for type of 
anchor indicated.

C. Joist Hangers:  U-shaped joist hangers with 2-inch (50 mm) long seat and 1-1/4-
inch (32 mm) wide nailing flanges at least 85 percent of joist depth.

1. Thickness:  0.052 inch (1.3 mm).

2. Thickness:  0.064 inch (1.6 mm).

D. Top Flange Hangers:  U-shaped joist hangers, full depth of joist, formed from 
metal strap with tabs bent to extend over and be fastened to supporting member.

1. Strap Width:  1-1/2 inches (38 mm).

2. Strap Width:  2 inches (50 mm).

3. Thickness:  0.052 inch (1.3 mm).

4. Thickness:  0.064 inch (1.6 mm).

E. Bridging:  Rigid, V-section, nailless type, 0.064 inch (1.6 mm) thick, length to 
suit joist size and spacing.

F. Post Bases:  Adjustable-socket type for bolting in place with standoff plate to 
raise post 1 inch (25 mm) above base and with 2-inch (50-mm) minimum side 
cover, socket 0.064 inch (1.6 mm) thick, standoff and adjustment plates 0.108 
inch (2.8 mm) thick.

G. Joist Ties:  Flat straps, with holes for fasteners, for tying joists together over 
supports.

1. Width:  3/4 inch (19 mm). 
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2. Width:  1-1/4 inches (32 mm).

3. Thickness:  0.052 inch (1.3 mm).

4. Thickness:  0.064 inch (1.6 mm).

5. Length:  16 inches (400 mm).

6. Length:  24 inches (600 mm).

7. Length:  As indicated.

H. Rafter Tie-Downs (Hurricane Ties):  Bent strap tie for fastening rafters or roof 
trusses to wall studs below, 1-5/8 inches (41 mm) wide by 0.052 inch (1.3 mm)
thick.

I. Floor-to-Floor Ties:  Flat straps, with holes for fasteners, for tying upper floor 
wall studs to band joists and lower floor studs, 1-1/4 inches (32 mm) wide by
0.052 inch (1.3 mm) thick by 36 inches (900 mm) long.

J. Hold- Downs:  Brackets for bolting to wall studs and securing to foundation walls 
with anchor bolts or to other hold-downs with threaded rods and designed with 
first of 2 bolts placed 7 bolt diameters from reinforced base.

1. Bolt Diameter:  5/8 inch (16 mm).

2. Bolt Diameter:  3/4 inch (19 mm).

3. Width:  2-1/2 inches (64 mm).

4. Width:  3-3/16 inches (81 mm).

5. Body Thickness:  0.108 inch (2.8 mm).

6. Body Thickness:  0.138 inch (3.5 mm).

7. Base Reinforcement Thickness:  0.180 inch (4.6 mm).

8. Base Reinforcement Thickness:  0.239 inch (6.1 mm).

K. Wall Bracing:  T-shaped bracing made for letting into studs in saw kerf, 1-1/8 
inches (29 mm) wide by 9/16 inch (14 mm) deep by 0.034 inch (0.85 mm) thick 
with hemmed edges.

L. Wall Bracing:  Angle bracing made for letting into studs in saw kerf, 15/16 by 
15/16 by 0.040 inch (24 by 24 by 1 mm) thick with hemmed edges.

2.13 MISCELLANEOUS MATERIALS
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A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for 
use as a sill sealer; 1-inch (25-mm) nominal thickness, compressible to 1/32 inch
(0.8 mm); selected from manufacturer's standard widths to suit width of sill 
members indicated.

PART 3 - EXECUTION

2.14 INSTALLATION, GENERAL

A. Discard units of material with defects that impair quality of rough carpentry and 
that are too small to use with minimum number of joints or optimum joint 
arrangement.

B. Set rough carpentry to required levels and lines, with members plumb, true to 
line, cut, and fitted.

C. Fit rough carpentry to other construction; scribe and cope as required for 
accurate fit.  Correlate location of furring, nailers, blocking, grounds, and similar 
supports to allow attachment of other construction.

D. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-
treated lumber and plywood.

E. Securely attach rough carpentry work to substrate by anchoring and fastening as 
indicated, complying with the following:

1. CABO NER-272 for power-driven staples, P-nails, and allied fasteners.

2. Published requirements of metal framing anchor manufacturer.

3. "Recommended Nailing Schedule" of referenced framing standard and 
with AFPA's "National Design Specifications for Wood Construction."

4. "Table 23-I-Q--Nailing Schedule" of the Uniform Building Code.

F. Use common wire nails, unless otherwise indicated.  Use finishing nails for 
finish work.  Select fasteners of size that will not fully penetrate members where 
opposite side will be exposed to view or will receive finish materials.  Make 
tight connections between members.  Install fasteners without splitting wood; 
predrill as required.

G. Use hot-dip galvanized or stainless-steel nails where rough carpentry is exposed 
to weather, in ground contact, or in area of high relative humidity.

H. Countersink nail heads on exposed carpentry work and fill holes with wood 
filler.
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2.15 WOOD GROUNDS, NAILERS, BLOCKING, AND SLEEPERS

A. Install wood grounds, nailers, blocking, and sleepers where shown and where 
required for screeding or attaching other work.  Form to shapes shown and cut as 
required for true line and level of attached work.  Coordinate locations with 
other work involved.

B. Attach to substrates to support applied loading.  Recess bolts and nuts flush with 
surfaces, unless otherwise indicated.  Build into masonry during installation of 
masonry work.  Where possible, anchor to formwork before concrete placement.

C. Install permanent grounds of dressed, preservative-treated, key-beveled lumber 
not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face 
of ground to exact thickness of finish material.  Remove temporary grounds 
when no longer required.

2.16 WOOD FRAMING, GENERAL

A. Framing Standard:  Comply with AFPA's "Manual for Wood Frame 
Construction," unless otherwise indicated.

B. Framing with Engineered Wood Products:  Install engineered wood products to 
comply with manufacturer's written instructions.

C. Install framing members of size and at spacing indicated.

D. Do not splice structural members between supports.

E. Firestop concealed spaces of wood-framed walls and partitions at each floor 
level and at ceiling line of top story.  Where firestopping is not inherent in 
framing system used, provide closely fitted wood blocks of 2-inch nominal- (38-
mm actual-) thickness lumber of same width as framing members.

2.17 WALL AND PARTITION FRAMING

A. General:  Arrange studs so that wide face of stud is perpendicular to direction of 
wall or partition and narrow face is parallel.  Provide single bottom plate and 
double top plates using members of 2-inch nominal (38-mm actual) thickness 
whose widths equal that of studs; except single top plate may be used for non-
load-bearing partitions.  Nail or anchor plates to supporting construction, unless 
otherwise indicated.

1. For interior partitions and walls, provide 2-by-4-inch nominal- (38-by-
89-mm actual-) size wood studs spaced 16 inches (406 mm) o.c., except 
where otherwise indicated or required.

118



Standish/Fryeburg
Section 06100 
Page 15 of 16

B. Construct corners and intersections with 3 or more studs.  Provide miscellaneous 
blocking and framing as shown and as required to support facing materials, 
fixtures, specialty items, and trim.

1. Provide continuous horizontal blocking at midheight of single-story 
partitions over 96 inches (2438 mm) high and multistory partitions, 
using members of 2-inch nominal (38-mm actual) thickness and of same 
width as wall or partitions.

C. 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.

1. For load-bearing walls, provide double-jamb studs for openings 72 
inches (1800 mm) and less in width, and triple-jamb studs for wider 
openings.  Provide headers of depth shown or, if not shown, as 
recommended by AFPA's "Manual for Wood Frame Construction."

D. Provide bracing in walls, at locations indicated, full-story height, unless 
otherwise indicated.  Provide one of the following:

1. Diagonal bracing at 45-degree angle using let-in 1-by-4-inch nominal-
(19-by-89-mm actual-) size boards.

2. Diagonal bracing at 45-degree angle using metal bracing.

2.18 FLOOR JOIST FRAMING

A. General:  Install floor joists with crown edge up and support ends of each 
member with not less than 1-1/2 inches (38 mm) of bearing on wood or metal, or 
3 inches (76 mm) on masonry.  Attach floor joists as follows:

1. Where supported on wood members, by toe nailing or by using metal 
framing anchors.

2. Where framed into wood supporting members, by using wood ledgers as 
shown or, if not shown, by using metal joist hangers.

B. Fire Cuts:  At joists built into masonry, bevel cut ends 3 inches (76 mm) and do 
not embed more than 4 inches (102 mm).

C. Frame openings with headers and trimmers supported by metal joist hangers; 
double headers and trimmers where span of header exceeds 48 inches (1200 
mm).

D. Do not notch in middle third of joists; limit notches to 1/6 depth of joist, 1/3 at 
ends.  Do not bore holes larger than 1/3 depth of joist; do not locate closer than 2 
inches (50 mm) from top or bottom.
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E. Provide solid blocking of 2-inch nominal (38-mm actual) thickness by depth of 
joist at ends of joists unless nailed to header or band.

F. Provide bridging of type indicated below, at intervals of 96 inches (2438 mm)
o.c., between joists.

1. Diagonal wood bridging formed from bevel cut 1-by-3-inch nominal-
(19-by-64-mm actual-) size lumber, double-crossed and nailed both ends 
to joists.

2.19 INSTALLATION OF STRUCTURAL-USE PANELS

A. General:  Comply with applicable recommendations contained in APA Form 
No. E30, "APA Design/Construction Guide:  Residential & Commercial," for 
types of structural-use panels and applications indicated.

1. Comply with "Code Plus" provisions of above-referenced guide.

B. Fastening Methods:  Fasten panels as indicated below:

1. Combination Subflooring-Underlayment:  Glue and nail to framing 
throughout.

2. Subflooring:  Glue and nail to framing throughout.

3. Sheathing:  Nail to framing.

a. Space panels 1/8 inch (3 mm) at edges and ends.

4. Underlayment:  Nail or staple to subflooring.

a. Space panels 1/32 inch (0.8 mm) at edges and ends.

5. Plywood Backing Panels:  Nail or screw to supports.

2.20 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.

END OF SECTION 06100
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SECTION 07210

BUILDING INSULATION

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. Insulation under slabs-on-grade.

2. Foundation wall insulation (supporting backfill).

3. Concealed building insulation.

4. Vapor Retarder.  

5. Safing insulation.

1.3 SUBMITTALS

A. Shop Drawings:  Submit the following:

1. Product Data for each type of insulation product specified.

2. Product test reports from and based on tests performed by a qualified 
independent testing agency evidencing compliance of insulation 
products with specified requirements including those for thermal 
resistance, fire-test-response characteristics, water-vapor transmission, 
water absorption, and other properties, based on comprehensive testing 
of current products.

3. Research or evaluation reports of the model code organization 
acceptable to authorities having jurisdiction that evidence compliance of 
foam-plastic insulations with building code in effect for Project.

1.4 QUALITY ASSURANCE
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A. Single-Source Responsibility for Insulation Products:  Obtain each type of 
building insulation from a single source with resources to provide products 
complying with requirements indicated without delaying the Work.

B. Fire-Test-Response Characteristics:  Provide insulation and related materials 
with the fire-test-response characteristics indicated on Drawings or specified 
elsewhere in this section as determined by testing identical products per test 
method indicated below by UL or another testing and inspecting agency 
acceptable to authorities having jurisdiction.  Identify materials with appropriate 
markings of applicable testing and inspecting agency.

1. Surface-Burning Characteristics:  ASTM E 84.

2. Fire-Resistance Ratings:  ASTM E 119.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration by 
moisture, soiling, and other sources.  Store inside and in a dry location.  Comply 
with manufacturer's written instructions for handling, storing, and protecting 
during installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering insulation products that may be incorporated in the work 
include, but are not limited to, the following:

1. Extruded-Polystyrene Board Insulation:

a. Amoco Foam Products Company.
b. DiversiFoam Products.
c. Dow Chemical Co.
d. UC Industries, Inc.; Owens-Corning Co.
e. Or equal.

2. Extruded-Polystyrene Drainage Panels:

a. Dow Chemical Co.
b. UC Industries, Inc.; Owens-Corning Co.
c. Or equal.

3. Glass-Fiber Insulation:
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a. CertainTeed Corporation.
b. Knauf Fiber Glass GmbH.
c. Owens-Corning Fiberglas Corporation.
d. Schuller International, Inc.
e. Or equal.

2.2 INSULATING MATERIALS

A. General:  Provide insulating materials that comply with requirements and with 
referenced standards.

1. Preformed Units:  Sizes to fit applications indicated; selected from 
manufacturer's standard thicknesses, widths, and lengths.

B. Extruded-Polystyrene Board Insulation:  Rigid, cellular polystyrene thermal 
insulation formed from polystyrene base resin by an extrusion process using 
hydrochlorofluorocarbons as blowing agent to comply with ASTM C 578 for 
type and with other requirements indicated below:

1. Type VI, 1.80-lb/cu. ft. (29-kg/cu. m) minimum density.

2. Surface-Burning Characteristics:  Maximum flame-spread and smoke-
developed indices of 75 and 450, respectively.

3. Recycled Content:  Not less than 50 percent blend of postconsumer and 
recovered polystyrene resins.

C. Extruded-Polystyrene Drainage Panels:  Fabric-faced, rigid, cellular polystyrene 
thermal insulation formed by expansion of polystyrene base resin in an extrusion 
process using hydrochlorofluorocarbons as blowing agent to comply with 
ASTM C 578 for type indicated below.  Provide products fabricated with 
tongue-and-groove edges and with one side having a matrix of vertical and 
horizontal drainage channels and faced with insulation manufacturer's standard 
nonwoven filtration fabric.

1. Type VI, 1.80-lb/cu. ft. (29-kg/cu. m) minimum density.

D. Unfaced, Flexible Glass-Fiber Board Insulation:  Thermal insulation combining 
glass fibers with thermosetting resin binders to comply with ASTM C 612, 
Type IA; or with ASTM C 553, Types I, II, and III; and with other requirements 
indicated below:

1. Nominal Density:  Not less than 1.5 lb/cu. ft. (24 kg/cu. m) nor more 
than 1.65 lb/cu. ft. (26 kg/cu. m).

2. Thermal Resistivity:  4.13 deg F x h x sq. ft./Btu x in. at 75 deg F (28.6 
K x m/W at 24 deg C).
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3. Surface-Burning Characteristics:  Smoke-developed indices of 25 and 
50, respectively.

E. Foil-Faced, Flexible Glass-Fiber Board Insulation:  Thermal insulation 
combining glass fibers with thermosetting resin binders and faced on one side 
with foil-scrim-kraft vapor retarder to comply with ASTM C 612, Type IA; or 
with ASTM C 553, Types I, II, and III; and with other requirements indicated 
below:

1. Nominal Density:  1.5 lb/cu. ft. (24 kg/cu. m).

2. Thermal Resistivity:  4.13 deg F x h x sq. ft./Btu x in. at 75 deg F (28.6 
K x m/W at 24 deg C).

3. Surface-Burning Characteristics:  Maximum flame-spread and smoke-
developed indices of 25 and 50, respectively.

2.3 SAFING INSULATION AND ACCESSORIES

A. Slag-Wool-Fiber Board Safing Insulation:  Semirigid boards designed for use as 
fire stop at openings between edge of slab and exterior wall panels, produced by 
combining slag-wool fibers with thermosetting resin binders to comply with 
ASTM C 612, Type IA and IB; nominal density of 4 lb/cu. ft. (64 kg/cu. m); 
passing ASTM E 136 for combustion characteristics; thermal resistivity of 
4 deg F x h x sq. ft./Btu x in. at 75 deg F (27.7 K x m/W at 24 deg C).

B. Calking Compound:  Material approved by manufacturer of safing insulation for 
sealing joint between foil backing of safing insulation and edge of concrete floor 
slab against penetration of smoke.

C. Safing Clips:  Galvanized steel safing clips approved by manufacturer of safing 
insulation for holding safing insulation in place.

2.4 VAPOR RETARDERS

A. Polyethylene Vapor Retarder:  ASTM D 4397, 6 mils (0.15 mm) thick, with 
maximum permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m).

B. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following:

1. Reinforced-Polyethylene Vapor Retarders:

a. DURA-SKRIM 6WW; Raven Industries, Inc.
b. Griffolyn T-65; Reef Industries, Inc., Griffolyn Div.
c. Or equal.
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2.5 AUXILIARY INSULATING MATERIALS

A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond 
insulation securely to substrates indicated without damaging insulation and 
substrates.

B. Protection Board:  Premolded, semirigid asphalt/fiber composition board, 1/4 
inch (6 mm) thick, formed under heat and pressure, standard sizes.

2.6 INSULATION FASTENERS

A. Adhesively Attached, Spindle-Type Anchors:  Plate welded to projecting 
spindle; capable of holding insulation, of thickness indicated, securely in 
position indicated with self-locking washer in place; and complying with the 
following requirements:

1. Plate:  Perforated galvanized carbon-steel sheet, 0.030 inch (0.762 mm)
thick by 2 inches (50 mm) square.

2. Spindle:  Copper-coated low carbon steel, fully annealed, 0.105 inches
(2.67 mm) in diameter, length to suit depth of insulation indicated.

B. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-
(0.41-mm-) thick galvanized steel sheet, with beveled edge for increased 
stiffness, sized as required to hold insulation securely in place, but not less than 
1-1/2 inches (38 mm) square or in diameter.

1. Where spindles will be exposed to human contact after installation, 
protect ends with capped self-locking washers incorporating a spring 
steel insert to ensure permanent retention of cap.

C. Anchor Adhesive:  Product with demonstrated capability to bond insulation 
anchors securely to substrates indicated without damaging insulation, fasteners, 
and substrates.

D. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following:

1. Adhesively Attached, Spindle-Type Anchors:

a. TACTOO Insul-Hangers; AGM Industries, Inc.
b. Spindle Type Gemco Hangers; Gemco.
c. Or equal.

2. Insulation-Retaining Washers:

a. RC150; AGM Industries, Inc.
b. SC150; AGM Industries, Inc.
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c. Dome-Cap; Gemco.
d. R-150; Gemco.
e. S-150; Gemco.
f. Or equal.

3. Anchor Adhesives:

a. TACTOO Adhesive; AGM Industries, Inc.
b. Tuff Bond Hanger Adhesive; Gemco.
c. Or equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements of sections in which substrates and related work are specified and 
to determine if other conditions affecting performance of insulation are 
satisfactory.  Do not proceed with installation until unsatisfactory conditions 
have been corrected.

3.2 PREPARATION

A. Clean substrates of substances harmful to insulations or vapor retarders, 
including removing projections capable of puncturing vapor retarders or that 
interfere with insulation attachment.

3.3 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to 
products and application indicated.

B. Install insulation that is undamaged, dry, unsoiled, and has not been exposed at 
any time to ice and snow.

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  
Cut and fit tightly around obstructions and fill voids with insulation.  Remove 
projections that interfere with placement.

D. Apply single layer of insulation to produce thickness indicated.

3.4 INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION

A. On vertical surfaces, set units in adhesive applied according to manufacturer's 
written instructions.  Use adhesive recommended by insulation manufacturer.
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B. Protect below-grade insulation on vertical surfaces from damage during 
backfilling by applying protection board.  Set in adhesive according to written 
instructions of insulation manufacturer.

C. Protect top surface of horizontal insulation from damage during concrete work 
by applying protection board.

3.5 INSTALLATION OF GENERAL BUILDING INSULATION

A. Apply insulation units to substrates by method indicated, complying with 
manufacturer's written instructions.  If no specific method is indicated, bond 
units to substrate with adhesive or use mechanical anchorage to provide 
permanent placement and support of units.

B. Seal joints between closed-cell (nonbreathing) insulation units by applying 
adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are 
shoved into place.  Fill voids in completed installation with adhesive, mastic, or 
sealant as recommended by insulation manufacturer.

C. Set reflective, foil-faced units with not less than 0.75-inch (19-mm) air space in 
front of foil as indicated.

3.6 INSTALLATION OF SAFING INSULATION

A. Install safing insulation to fill gap between edge of concrete floor slab and back 
of exterior spandrel panels on safing clips spaced as needed to support 
insulation, but not further apart than 24 inches (610 mm) o.c.  Cut safing 
insulation wider than gap to be filled to ensure compression fit and seal joint 
between insulation and edge of slab with calking approved by safing insulation 
manufacturer for this purpose.  Leave no voids in completed installation.

3.7 INSTALLATION OF VAPOR RETARDERS

A. General:  Extend vapor retarder to extremities of areas to be protected from 
vapor transmission.  Secure in place with adhesives or other anchorage system as 
indicated.  Extend vapor retarder to cover miscellaneous voids in insulated 
substrates, including those filled with loose-fiber insulation.

B. Seal vertical joints in vapor retarders over framing by lapping not less than 2 
wall studs.  Fasten vapor retarders to framing at top, end, and bottom edges; at 
perimeter of wall openings; and at lap joints.  Space fasteners 16 inches (406 
mm) o.c.

C. Seal joints caused by pipes, conduits, electrical boxes, and similar items 
penetrating vapor retarders with vapor-retarder tape to create an airtight seal 
between penetrating objects and vapor retarder.
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D. Repair any tears or punctures in vapor retarders immediately before concealment 
by other work.  Cover with vapor-retarder tape or another layer of vapor retarder.

3.8 PROTECTION

A. General:  Protect installed insulation and vapor retarders from damage due to 
harmful weather exposures, physical abuse, and other causes.  Provide temporary 
coverings or enclosures where insulation is subject to abuse and cannot be 
concealed and protected by permanent construction immediately after 
installation.

3.9 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700 .

END OF SECTION 07210
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SECTION 07920

JOINT SEALANTS

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 sealants for the following applications, including those 
specified by reference to this section:

1. Exterior joints in the following vertical surfaces and nontraffic 
horizontal surfaces:

a. Control and expansion joints in cast-in-place concrete.
b. Joints between metal panels.
c. Joints between different materials listed above.
d. Perimeter joints between materials listed above and frames of 

doors and windows.
e. Control and expansion joints in ceiling and overhead surfaces.
f. Other joints as indicated.

2. Exterior joints in the following horizontal traffic surfaces:

a. Control, expansion, and isolation joints in cast-in-place concrete 
slabs.

b. Joints between different materials listed above.
c. Other joints as indicated.

3. Interior joints in the following vertical surfaces and horizontal nontraffic 
surfaces:

a. Control and expansion joints on exposed interior surfaces of 
exterior walls.

b. Perimeter joints of exterior openings where indicated.
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c. Vertical control joints on exposed surfaces of interior unit 
masonry and concrete walls and partitions.

d. Perimeter joints between interior wall surfaces and frames of 
interior doors, windows, and elevator entrances.

e. Joints between plumbing fixtures and adjoining walls, floors, 
and counters.

f. Other joints as indicated.

4. Interior joints in the following horizontal traffic surfaces:

a. Control and expansion joints in cast-in-place concrete slabs.
b. Other joints as indicated.

1.3 PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and 
airtight continuous joint seals without staining or deteriorating joint substrates.

B. Provide joint sealants for interior applications that establish and maintain airtight 
and water-resistant continuous joint seals without staining or deteriorating joint 
substrates.

1.4 SUBMITTALS

A. Shop Drawings:  Submit the following:

1. Product Data:  For each joint-sealant product indicated.

2. Product Certificates:  Signed by manufacturers of joint sealants 
certifying that products furnished comply with requirements and are 
suitable for the use indicated.

3. Qualification Data:  For firms and persons specified in "Quality 
Assurance" Article to demonstrate their capabilities and experience.  
Include lists of completed projects with project names and addresses, 
names and addresses of Engineers and owners, and other information 
specified.

4. Compatibility and Adhesion Test Reports:  From sealant manufacturer 
indicating the following:

a. Materials forming joint substrates and joint-sealant backings 
have been tested for compatibility and adhesion with joint 
sealants.

b. Interpretation of test results and written recommendations for 
primers and substrate preparation needed for adhesion.
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5. Product Test Reports:  From a qualified testing agency indicating 
sealants comply with requirements, based on comprehensive testing of 
current product formulations.

6. Warranties:  Special warranties specified in this section.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has specialized in 
installing joint sealants similar in material, design, and extent to those indicated 
for this Project and whose work has resulted in joint-sealant installations with a 
record of successful in-service performance.

B. Source Limitations:  Obtain each type of joint sealant through one source from a 
single manufacturer.

C. Product Testing:  Obtain test results for "Product Test Reports" Paragraph in 
"Submittals" Article from a qualified testing agency based on testing current 
sealant formulations within a 36-month period.

1. Test elastomeric joint sealants for compliance with requirements 
specified by reference to ASTM C 920, and where applicable, to other 
standard test methods.

2. Test other joint sealants for compliance with requirements indicated by 
referencing standard specifications and test methods.

D. Preconstruction Field-Adhesion Testing:  Before installing elastomeric sealants, 
field test their adhesion to joint substrates as follows:

1. Locate test joints where indicated or, if not indicated, as directed by 
Engineer.

2. Conduct field tests for each application indicated below:

a. Each type of elastomeric sealant and joint substrate indicated.
b. Each type of nonelastomeric sealant and joint substrate 

indicated.

3. Notify Engineer seven days in advance of dates and times when test 
joints will be erected.

4. Arrange for tests to take place with joint sealant manufacturer's technical 
representative present.

5. Test Method:  Test joint sealants by hand-pull method described below:

a. Install joint sealants in 60-inch- (1500-mm-) long joints using 
same materials and methods for joint preparation and joint-
sealant installation required for the completed Work.  Allow 
sealants to cure fully before testing.
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b. Make knife cuts from one side of joint to the other, followed by 
two cuts approximately 2 inches (50 mm) long at sides of joint 
and meeting cross cut at one end.  Place a mark 1 inch (25 mm)
from cross-cut end of 2-inch (50-mm) piece.

c. Use fingers to grasp 2-inch (50-mm) piece of sealant between 
cross-cut end and 1-inch (25-mm) mark; pull firmly at a 90-
degree angle or more in direction of side cuts while holding a 
ruler along side of sealant.  Pull sealant out of joint to the 
distance recommended by sealant manufacturer for testing 
adhesive capability, but not less than that equaling specified 
maximum movement capability in extension; hold this position 
for 10 seconds.

d. For joints with dissimilar substrates, check adhesion to each 
substrate separately.  Do this by extending cut along one side, 
checking adhesion to opposite side, and then repeating this 
procedure for opposite side.

6. Report whether sealant in joint connected to pulled-out portion failed to 
adhere to joint substrates or tore cohesively.  Include data on pull 
distance used to test each type of product and joint substrate.  For 
sealants that fail adhesively, retest until satisfactory adhesion is 
obtained.

7. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants 
not evidencing adhesive failure from testing, in absence of other 
indications of noncompliance with requirements, will be considered 
satisfactory.  Do not use sealants that fail to adhere to joint substrates 
during testing.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers or bundles with 
labels indicating manufacturer, product name and designation, color, expiration 
date, pot life, curing time, and mixing instructions for multicomponent materials.

B. Store and handle materials in compliance with manufacturer's written 
instructions to prevent their deterioration or damage due to moisture, high or low 
temperatures, contaminants, or other causes.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with installation of joint sealants 
under the following conditions:

1. When ambient and substrate temperature conditions are outside limits 
permitted by joint sealant manufacturer or are below 40 deg F (4.4 
deg C).

2. When joint substrates are wet.
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B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where 
joint widths are less than those allowed by joint sealant manufacturer for 
applications indicated.

C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants 
until contaminants capable of interfering with adhesion are removed from joint 
substrates.

1.8 WARRANTY

A. General Warranty:  Special warranties specified in this Article shall not deprive 
Owner of other rights Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents.

B. Special Installer's Warranty:  Written warranty, signed by Installer agreeing to 
repair or replace elastomeric joint sealants that do not comply with performance 
and other requirements specified in this section within specified warranty period.

1. Warranty Period:  Two years from date of Substantial Completion.

C. Special Manufacturer's Warranty:  Written warranty, signed by elastomeric 
sealant manufacturer agreeing to furnish elastomeric joint sealants to repair or 
replace those that do not comply with performance and other requirements 
specified in this section within specified warranty period.

1. Warranty Period:  20 years from date of Substantial Completion.

D. Special warranties specified in this Article exclude deterioration or failure of 
elastomeric joint sealants from the following:

1. Movement of the structure resulting in stresses on the sealant exceeding 
sealant manufacturer's written specifications for sealant elongation and 
compression caused by structural settlement or errors attributable to 
design or construction.

2. Disintegration of joint substrates from natural causes exceeding design 
specifications.

3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other 

atmospheric contaminants.

PART 2 - PRODUCTS

2.1 PRODUCTS AND MANUFACTURERS

133



Standish/Fryeburg
Section 07920

Page 6 of 14

A. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the products 
specified in the sealant schedules at the end of Part 3.

2.2 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that 
are compatible with one another and with joint substrates under conditions of 
service and application, as demonstrated by sealant manufacturer based on 
testing and field experience.

B. Colors of Exposed Joint Sealants:  As selected by Engineer from manufacturer's 
full range for this characteristic.

2.3 ELASTOMERIC JOINT SEALANTS

A. Elastomeric Sealant Standard:  Comply with ASTM C 920 and other 
requirements indicated for each liquid-applied chemically curing sealant in the 
Elastomeric Joint-Sealant Schedule at the end of Part 3, including those 
referencing ASTM C 920 classifications for type, grade, class, and uses.

B. Additional Movement Capability:  Where additional movement capability is 
specified in the Elastomeric Joint-Sealant Schedule, provide products with the 
capability, when tested for adhesion and cohesion under maximum cyclic 
movement per ASTM C 719, to withstand the specified percentage change in the 
joint width existing at the time of installation and remain in compliance with 
other requirements of ASTM C 920 for uses indicated.

C. Stain-Test-Response Characteristics:  Where elastomeric sealants are specified 
in the Elastomeric Joint-Sealant Schedule to be nonstaining to porous substrates, 
provide products that have undergone testing according to ASTM C 1248 and 
have not stained porous joint substrates indicated for Project.

D. Continuous-Immersion-Test-Response Characteristics:  Where elastomeric 
sealants will be immersed continuously in water, provide products that have 
undergone testing according to ASTM C 1247, including initial six-week 
immersion period and additional immersion periods specified below, and have 
not failed in adhesion or cohesion when tested with substrates indicated for 
Project.

1. One additional four-week immersion period.

2.4 LATEX JOINT SEALANTS

A. Latex Sealant Standard:  Comply with ASTM C 834 for each product of this 
description indicated in the Latex Joint-Sealant Schedule at the end of Part 3.
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2.5 ACOUSTICAL JOINT SEALANTS

A. Acoustical Sealant for Exposed and Concealed Joints:  For each product of this 
description indicated in the Acoustical Joint-Sealant Schedule at the end of 
Part 3, provide manufacturer's standard nonsag, paintable, nonstaining latex 
sealant complying with ASTM C 834 and the following:

1. Product effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated 
by testing representative assemblies according to ASTM E 90.

2.6 JOINT-SEALANT BACKING

A. General:  Provide sealant backings of material and type that are nonstaining; are 
compatible with joint substrates, sealants, primers, and other joint fillers; and are 
approved for applications indicated by sealant manufacturer based on field 
experience and laboratory testing.

B. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone 
tubing complying with ASTM D 1056, nonabsorbent to water and gas, and 
capable of remaining resilient at temperatures down to minus 26 deg F (minus 32 
deg C).  Provide products with low compression set and of size and shape to 
provide a secondary seal, to control sealant depth, and otherwise contribute to 
optimum sealant performance.

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by 
sealant manufacturer for preventing sealant from adhering to rigid, inflexible 
joint-filler materials or joint surfaces at back of joint where such adhesion would 
result in sealant failure.  Provide self-adhesive tape where applicable.

2.7 MISCELLANEOUS MATERIALS

A. Primer:  Material recommended by joint sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated, as determined from 
preconstruction joint-sealant-substrate tests and field tests.

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to 
manufacturers of sealants and sealant backing materials, free of oily residues or 
other substances capable of staining or harming joint substrates and adjacent 
nonporous surfaces in any way, and formulated to promote optimum adhesion of 
sealants with joint substrates.

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint 
sealants and surfaces adjacent to joints.

PART 3 - EXECUTION
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3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for 
compliance with requirements for joint configuration, installation tolerances, and 
other conditions affecting joint-sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been 
corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint 
sealants to comply with joint sealant manufacturer's written instructions and the 
following requirements:

1. Remove all foreign material from joint substrates that could interfere 
with adhesion of joint sealant, including dust, paints (except for 
permanent, protective coatings tested and approved for sealant adhesion 
and compatibility by sealant manufacturer), old joint sealants, oil, 
grease, waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, blast 
cleaning, mechanical abrading, or a combination of these methods to 
produce a clean, sound substrate capable of developing optimum bond 
with joint sealants.  Remove loose particles remaining from above 
cleaning operations by vacuuming or blowing out joints with oil-free 
compressed air.  Porous joint surfaces include the following:

a. Concrete.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with 
adhesion of joint sealants.

a. Metal.

B. Joint Priming:  Prime joint substrates where recommended in writing by joint 
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or 
prior experience.  Apply primer to comply with joint sealant manufacturer's 
written instructions.  Confine primers to areas of joint-sealant bond; do not allow 
spillage or migration onto adjoining surfaces.

C. Masking Tape:  Use masking tape where required to prevent contact of sealant 
with adjoining surfaces that otherwise would be permanently stained or damaged 
by such contact or by cleaning methods required to remove sealant smears.  
Remove tape immediately after tooling without disturbing joint seal.
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3.3 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint sealant manufacturer's written installation 
instructions for products and applications indicated, unless more stringent 
requirements apply.

B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 
for use of joint sealants as applicable to materials, applications, and conditions 
indicated.

C. Acoustical Sealant Application Standard:  Comply with recommendations of 
ASTM C 919 for use of joint sealants in acoustical applications as applicable to 
materials, applications, and conditions indicated.

D. Install sealant backings of type indicated to support sealants during application 
and at position required to produce cross-sectional shapes and depths of installed 
sealants relative to joint widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant 

application and replace them with dry materials.

E. Install bond-breaker tape behind sealants where sealant backings are not used 
between sealants and back of joints.

F. Install sealants by proven techniques to comply with the following and at the 
same time backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses provided for each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint 

widths that allow optimum sealant movement capability.

G. Tooling of Nonsag Sealants:  Immediately after sealant application and before 
skinning or curing begins, tool sealants according to requirements specified 
below to form smooth, uniform beads of configuration indicated; to eliminate air 
pockets; and to ensure contact and adhesion of sealant with sides of joint.

1. Remove excess sealants from surfaces adjacent to joint.
2. Use tooling agents that are approved in writing by sealant manufacturer 

and that do not discolor sealants or adjacent surfaces.
3. Provide concave joint configuration per Figure 5A in ASTM C 1193, 

unless otherwise indicated.

H. Installation of Preformed Silicone-Sealant System:  Comply with the following 
requirements:
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1. Apply masking tape to each side of joint, outside of area to be covered 
by sealant system.

2. Apply a bead of silicone sealant to each side of joint to produce a bead 
of size complying with preformed silicone-sealant system manufacturer's 
printed schedule and covering a bonded area of not less than a 3/8 inch
(10 mm).  Hold edge of sealant bead inside of masking tape by 1/4 inch
(6 mm).

3. Within 10 minutes of sealant application, press silicone extrusion into 
sealant to wet extrusion and substrate.  Use a roller to apply consistent 
pressure and ensure uniform contact between sealant and both extrusion 
and substrate.

4. Complete installation of horizontal joints before installing vertical joints.  
Lap vertical joints over horizontal joints.  At end of joints, cut silicone 
extrusion with a razor knife.

I. Installation of Preformed Foam Sealants:  Install each length of sealant 
immediately after removing protective wrapping, taking care not to pull or 
stretch material, to produce seal continuity at ends, turns, and intersections of 
joints.  For applications at low ambient temperatures where expansion of sealant 
requires acceleration to produce seal, apply heat to sealant to comply with 
sealant manufacturer's written instructions.

3.4 CLEANING

A. Clean off excess sealants or sealant smears adjacent to joints as the Work 
progresses by methods and with cleaning materials approved in writing by 
manufacturers of joint sealants and of products in which joints occur.

3.5 PROTECTION

A. Protect joint sealants during and after curing period from contact with 
contaminating substances and from damage resulting from construction 
operations or other causes so sealants 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 joint sealants 
immediately so installations with repaired areas are indistinguishable from the 
original work.

3.6 SEALANT SCHEDULE

A. General: Seal joints indicated and all interior and exterior joints, seams, and 
intersections between dissimilar materials. 

B. Sealants
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1. Joint Sealer Type AA (Acrylic acoustical): One component acrylic latex, 
permanently elastic, non-staining, non-shrinking, non-migrating and paintable.

a. Tremco, Beachwood OH.; product, “Acoustical Sealant”.

b. United States Gypsum Company, Chicago IL.; product “USG Acoustical 
Sealant”.

2. Joint Sealer Type AP (Acrylic painters caulk): One component acrylic latex 
caulking compound, conforming to FS 19-TP-21M and ASTM C 834, paintable 
within 24 hours after application, with a minimum movement capability of ±12.5 
percent, equal to one of the following:

a. Sonneborn Building Products Inc., Minneapolis MN.; product, 
“Sonolac”.

b. Tremco, Beachwood OH.; product, “Trimflex 834”.

c. Bostik; product, “Chem-Calk 600”.

3. Joint Sealer Type HL2 (Horizontal-self-Leveling, 2-component): Pouring grade 
self-leveling multi-component urethane sealant, conforming to FS TT-S-
000227E, Type I, Class A, and ASTM C 920, with a minimum movement 
capability of ±25 percent, equal to the following:

a. Sika Corp, Lyndhurst NJ.; product, “Sikaflex 2CSL”.

b. Sonneborn Building Products Inc., Minneapolis MN.; product, “SL2”.

c. Tremco, Beachwood OH.; product “Vulkem 245/255”.

d. Tremco, Beachwood OH.; product, “THC-900”.

4. Joint Sealer Type P1 (Polyurethane 1-component): Low modulus single 
component gun-grade polyurethane sealant, non-sagging, conforming to FS TT-
S-000227E, Type II, Class A, and ASTM C 920, Type S, Class 12-1/2, Grade 
NS, use NT,M, A and O with a minimum movement capability of ±25 percent, 
equal to the following:

a. Sika Corp., Lyndhurst NJ; product, “Sikaflex”.

b. Sonneborn Building Products Inc., Minneapolis MN.; product, 
“Sonolastic NP1”.

c. Tremco, Beachwood OH.; product “Vulkem 116”, or “Dymonic”.

5. Joint Sealer Type P2 (Polyurethane, Multi-component): Low modulus type, 
Multi-component non-sagging gun-grade polyurethane sealant, conforming to FS 
TT-S-000227E, Type II, Class A, and ASTM C 920, Type M, Class 25, Grade 
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NS, use NT,M, A and O with a minimum movement capability of ±50 percent, 
equal to the following:

a. Tremco, Beachwood OH.; product “Vulkem 922”, or “Dymeric 511”.

b. Sonneborn Building Products Inc., Minneapolis MN.; product, 
“Sonolastic NP2”.

c. Sika Corp, Lyndhurst NJ.; product, “Sikaflex ZCNS”.

6. Joint Sealer Type SC (Silicone, general construction): One-part medium 
modulus, natural cure, synthetic sealant, having a useful life expectancy of at 
least 20 years, conforming to ASTM C 920, Type S, NS, Class 25, use NT, G, A, 
M, O with a minimum movement capability of ±50 percent, equal to the 
following:

a. Dow Corning Corporation, Midland MI.; product, “791”. 

b. General Electric Company (GE Silicones) Waterford NY.; product, 
“Silpruf”.

c. Sika Corp, Lyndhurst NJ.; product, “Sika Sil-C 995”.

d. Sonneborn Building Products Inc., Minneapolis MN.; product, 
“Sonolastic - OmniSeal”.

e. Tremco, Beachwood OH.; product, “Spectrim 2”.

7. Joint Sealer Type SE (Silicone, Exterior construction): One-part low modulus, 
moisture curing, synthetic rubber sealant, having a useful life expectancy of at 
least 20 years, conforming to ASTM C 920, Type S, NS, Class 25, FS TT-S-
001543A, Type, Class A with a minimum movement capability of +100 percent 
and -50 percent, equal to the following:

a. Dow Corning Corporation, Midland MI.; product, “790”. 

b. General Electric Company (GE Silicones) Waterford NY.; product, 
“SilPruf LM”.

c. Sika Corp, Lyndhurst NJ.; product, “Sika Sil-C 990”.

d. Tremco, Beachwood OH.; product, “Spectrim 1”.

8. Joint Sealer Type SM (Silicone, Mildew-resistant): USDA approved one 
component acetoxy silicone rubber, mildew resistant, acceptable to local health 
officials, conforming to U.S. Food and Drug Administration regulation 21 CFR 
177.2600, FS TT-S-001543A, Type Non-Sag, Class A, and FS TT-S-00230C, 
Type II, Class A and ASTM C 920, Type S, Class 25, Grade NS, use NT,G and 
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A with a minimum movement capability of ±25 percent, and a Shore A hardness 
of 20, equal to the following:

a. Dow Corning Corporation, Midland MI.; product, "786".

b. General Electric Company, Waterford NY.; product, "Sanitary 1700".

c. Sonneborn Building Products Inc., Minneapolis MN.; product, 
"Sonolastic - OmniPlus".

d. Tremco, Beachwood OH.; product, "Proglaze".

C. Sealant Colors:

1. Colors for Sealant Types  “BP2”, “P1”, ”P2”, “HL2”, “SC”, “SE”, and “SM”: 
As selected by the Engineer from manufacturer’s standard colors.

2. Color for Sealant Types “AA” and “AP”: White.
3. Color for Sealant Type “B”: Black
4. In concealed installation, and in partially or fully exposed installation where so 

approved by the Engineer, standard gray or black sealant may be used.

D. Exterior joints (Listed by primary building material abutting sealant joints):

1. Concrete (including precast): 
Joint Condition Sealant Type

a. Concrete to concrete, vertical control joints: P2
b. Concrete foundation walls to abutting concrete, and 

other non-bituminous pavements, steps, platforms, 
and ends of ramp, (horizontal joints):

HL2

c. Concrete to all items which penetrate exterior 
concrete walls, including, but not necessarily limited 
to, door frames, louver frames, pipes, vents, and 
similar items:

P1

d. Precast concrete to abutting materials (vertical 
joints):

P2

2. Exterior Metal: 
Joint Condition Sealant Type

a. Metal to metal: SE

E. Interior joints (Listed by primary building material abutting sealant joints):

1. Interior Concrete: 
Joint Condition Sealant Type

a. Concrete to concrete (including precast), vertical 
joints:

SC

b. Concrete to concrete: horizontal walkable surfaces: HL2
c. Concrete to concrete horizontal vehicular traffic BP2
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surfaces:
d. Concrete to all items which penetrate exterior walls, 

including, but not necessarily limited to, door frames, 
louver frames, pipes, vents, and similar items:

SC

e. Precast concrete to abutting materials (vertical 
joints):

SC

2. Fiberglass Reinforced Panels: 
Joint Condition Sealant Type

1) Fiberglass reinforced panels to metal or 
wood trim:

AP

2) Fiberglass reinforced panels to abutting 
surfaces at exposed tops and bottoms 
partitions and walls:

AA

3) Fiberglass reinforced panels to masonry: SC

4) Fiberglass reinforced panels to interior door 
and window frames, penetrating conduits 
and piping, light-fixtures, electrical cover 
plates, building specialty items, ductwork, 
grilles, supply diffusers, faucets, piping, 
escutcheon plates and similar items:

AP

5) Fiberglass reinforced panels to plumbing 
fixtures:

SM

3. Interior metal: 
Joint Condition Sealant Type

1) Metal to metal: SC

2) Bedding of metal thresholds: B

4. Acoustical ceilings: 
Joint Condition Sealant Type

1) Acoustical ceiling edge angle to irregular 
wall surface

AP

3.7 CONTRACT CLOSEOUT 

A. Provide in accordance with Section 01700.

END OF SECTION 07920
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SECTION 08110

STEEL DOORS AND FRAMES

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. Steel doors.
2. Steel door frames.
3. Fire-rated door and frame assemblies.

B. Related sections include the following:

1. Division 8 Section "Door Hardware (Scheduled by Naming Products)" 
for door hardware and weather stripping.

2. Division 8 Section "Glazing" for glass in glazed openings in doors.
3. Division 9 Section "Painting" for field painting factory-primed doors and 

frames.

1.3 DEFINITIONS

A. Steel Sheet Thicknesses:  Thickness dimensions, including those referenced in 
ANSI A250.8, are minimums as defined in referenced ASTM standards for both 
uncoated steel sheet and the uncoated base metal of metallic-coated steel sheets.

1.4 SUBMITTALS

A. Product Data:  For each type of door and frame indicated, include door 
designation, type, level and model, material description, core description, 
construction details, label compliance, sound and fire-resistance ratings, and 
finishes.

B. Shop Drawings:  Show the following:

1. Elevations of each door design.
2. Frame details for each frame type including dimensioned profiles.
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3. Details and locations of reinforcement and preparations for hardware.
4. Details of each different wall opening condition.
5. Details of anchorages, accessories, joints, and connections.
6. Coordination of glazing frames and stops with glass and glazing 

requirements.

C. Door Schedule:  Use same reference designations indicated on Drawings in 
preparing schedule for doors and frames.

1.5 QUALITY ASSURANCE

A. Steel Door and Frame Standard:  Comply with ANSI A 250.8, unless more 
stringent requirements are indicated.

B. Fire-Rated Door 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 252.

1. Test Pressure:  Test at atmospheric pressure.
2. Temperature-Rise Rating:  Where indicated, provide doors that have a 

temperature-rise rating of 450 deg F (250 deg C) maximum in 30 
minutes of fire exposure.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver doors and frames cardboard-wrapped or crated to provide protection 
during transit and job storage.  Provide additional protection to prevent damage 
to finish of factory-finished doors and frames.

B. Inspect doors and frames on delivery for damage, and notify shipper and supplier 
if damage is found.  Minor damages may be repaired provided refinished items 
match new work and are acceptable to Engineer.  Remove and replace damaged 
items that cannot be repaired as directed.

C. Store doors and frames at building site under cover.  Place units on minimum 4-
inch- (100-mm-) high wood blocking.  Avoid using nonvented plastic or canvas 
shelters that could create a humidity chamber.  If door packaging becomes wet, 
remove cartons immediately.  Provide minimum 1/4-inch (6-mm) spaces between 
stacked doors to permit air circulation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
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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. Steel [Doors and] Frames:

a. Amweld Building Products, Inc.
b. Benchmark Commercial Doors; a division of General Products 

Co., Inc.
c. Ceco Door Products; a United Dominion Company.
d. Copco Door Co.
e. Curries Company.
f. Deansteel Manufacturing, Inc.
g. Kewanee Corporation (The).
h. Mesker Door, Inc.
i. Pioneer Industries Inc.
j. Republic Builders Products.
k. Steelcraft; a division of Ingersoll-Rand.
l. Or equal.

2.2 MATERIALS

A. Hot-Rolled Steel Sheets:  ASTM A 569/A 569M, Commercial Steel (CS), 
Type B; free of scale, pitting, or surface defects; pickled and oiled.

B. Cold-Rolled Steel Sheets:  ASTM A 366/A 366M, Commercial Steel (CS), or 
ASTM A 620/A 620M, Drawing Steel (DS), Type B; stretcher-leveled standard 
of flatness.

C. Metallic-Coated Steel Sheets:  ASTM A 653/A 653M, Commercial Steel (CS), 
Type B, with an A40 (ZF120) zinc-iron-alloy (galvannealed) coating; stretcher-
leveled standard of flatness.

2.3 DOORS

A. General:  Provide doors of sizes, thicknesses, and designs indicated.

B. Interior Doors:  Provide doors complying with requirements indicated below by 
referencing ANSI 250.8 for level and model and ANSI A250.4 for physical-
endurance level:

1. Level 3 and Physical Performance Level A (Extra Heavy Duty), Model 1 
(Full Flush).

C. Exterior Doors:  Provide doors complying with requirements indicated below by 
referencing ANSI A250.8 for level and model and ANSI A250.4 for physical-
endurance level:
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1. Level 3 and Physical Performance Level A (Extra Heavy Duty), Model
[1 (Full Flush)] [2 (Seamless)] [3 (Stile and Rail)].

D. Vision Lite Systems:  Manufacturer's standard kits consisting of glass lite 
moldings to accommodate glass thickness and size of vision lite indicated.

2.4 FRAMES

A. General:  Provide steel frames for doors, transoms, sidelights, borrowed lights, 
and other openings that comply with ANSI A250.8 and with details indicated for 
type and profile.  Conceal fastenings, unless otherwise indicated.

B. Frames of 0.067-inch- (1.7-mm-) thick steel sheet for:

1. Level 3 steel doors.

C. Door Silencers:  Except on weather-stripped frames, fabricate stops to receive 
three silencers on strike jambs of single-door frames and two silencers on heads 
of double-door frames.

D. Plaster Guards:  Provide 0.016-inch- (0.4-mm-) thick, steel sheet plaster guards 
or mortar boxes to close off interior of openings; place at back of hardware 
cutouts where mortar or other materials might obstruct hardware operation.

E. Supports and Anchors:  Fabricated from not less than 0.042-inch- (1.0-mm-) 
thick, electrolytic zinc-coated or metallic-coated steel sheet.

F. Inserts, Bolts, and Fasteners:  Manufacturer's standard units.  Where zinc-coated 
items are to be built into exterior walls, comply with ASTM A 153/A 153M, 
Class C or D as applicable.

2.5 FABRICATION

A. General:  Fabricate steel door and frame units to comply with ANSI A250.8 and 
to be rigid, neat in appearance, and free from defects including warp and buckle.  
Where practical, fit and assemble units in manufacturer's plant.  Clearly identify 
work that cannot be permanently factory assembled before shipment, to assure 
proper assembly at Project site.

B. Exterior Door Construction:  For exterior locations and elsewhere as indicated, 
fabricate doors, panels, and frames from metallic-coated steel sheet.  Close top 
and bottom edges of doors flush as an integral part of door construction or by 
addition of 0.053-inch- (1.3-mm-) thick, metallic-coated steel channels with 
channel webs placed even with top and bottom edges.

C. Interior Door Faces:  Fabricate exposed faces of doors and panels, including 
stiles and rails of nonflush units, from the following material:

1. Cold-rolled steel sheet.  
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D. Core Construction:  Manufacturer's standard core construction that produces a 
door complying with SDI standards.

E. Clearances for Non-Fire-Rated Doors:  Not more than 1/8 inch (3.2 mm) at 
jambs and heads, except not more than 1/4 inch (6.4 mm) between pairs of doors.  
Not more than 3/4 inch (19 mm) at bottom.

F. Clearances for Fire-Rated Doors:  As required by NFPA 80.

G. Single-Acting, Door-Edge Profile:  Beveled edge.

H. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard 
Steel Doors and Frames."

I. Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and 
moldings from either cold- or hot-rolled steel sheet.

J. Exposed Fasteners:  Unless otherwise indicated, provide countersunk flat or oval 
heads for exposed screws and bolts.

K. Thermal-Rated (Insulating) Assemblies:  At exterior locations and elsewhere as 
shown or scheduled, provide doors fabricated as thermal-insulating door and 
frame assemblies and tested according to ASTM C 236 or ASTM C 976 on fully 
operable door assemblies.

1. Unless otherwise indicated, provide thermal-rated assemblies with U-
value of [0.41 Btu/sq. ft. x h x deg F (2.33 W/sq. m x K)] or better.

L. Hardware Preparation:  Prepare doors and frames to receive mortised and 
concealed hardware according to final door hardware schedule and templates 
provided by hardware supplier.  Comply with applicable requirements in 
ANSI A250.6 and ANSI A115 Series specifications for door and frame 
preparation for hardware.

M. Frame Construction:  Fabricate frames to shape shown.

1. Fabricate frames with mitered or coped and continuously welded corners 
and seamless face joints.

2. Provide welded frames with temporary spreader bars.
3. Provide terminated stops, unless otherwise indicated.

N. Reinforce doors and frames to receive surface-applied hardware.  Drilling and 
tapping for surface-applied hardware may be done at Project site.

O. Locate hardware as indicated on Shop Drawings or, if not indicated, according to 
ANSI A250.8.

P. Glazing Stops:  Manufacturer's standard, formed from 0.032-inch- (0.8-mm-) 
thick steel sheet.
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1. Provide nonremovable stops on outside of exterior doors and on secure 
side of interior doors for glass, louvers, and other panels in doors.

2.6 FINISHES

A. Prime Finish:  Manufacturer's standard, factory-applied coat of rust-inhibiting 
primer complying with ANSI A250.10 for acceptance criteria.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Install steel doors, frames, and accessories according to Shop 
Drawings, manufacturer's data, and as specified.

B. Placing Frames:  Comply with provisions in SDI 105, unless otherwise indicated.  
Set frames accurately in position, plumbed, aligned, and braced securely until 
permanent anchors are set.  After wall construction is completed, remove 
temporary braces and spreaders, leaving surfaces smooth and undamaged.

1. In metal-stud partitions, provide at least three wall anchors per jamb; 
install adjacent to hinge location on hinge jamb and at corresponding 
heights on strike jamb.  Attach wall anchors to studs with screws.

2. Install fire-rated frames according to NFPA 80.

C. Door Installation:  Comply with ANSI A250.8.  Fit hollow-metal doors 
accurately in frames, within clearances specified in ANSI A250.8.  Shim as 
necessary to comply with SDI 122 and ANSI/DHI A115.1G.

1. Fire-Rated Doors:  Install within clearances specified in NFPA 80.

3.2 ADJUSTING AND CLEANING

A. Prime-Coat Touchup:  Immediately after installation, sand smooth any rusted or 
damaged areas of prime coat and apply touch up of compatible air-drying primer.

B. Protection Removal:  Immediately before final inspection, remove protective 
wrappings from doors and frames.

3.3 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.

END OF SECTION 08110
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SECTION 08361

SECTIONAL OVERHEAD DOORS

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 types of sectional overhead doors:

1. Doors with steel-framed steel panels.
2. Tracks configured for the following lift types:

a. Follow the roof slope.
b. Vertical.

B. Related sections include the following:

1. Division 8 Section "Door Hardware" for lock cylinders and keying.
2. Division 9 Section "Painting" for field-applied paint finish.
3. Division 16 Section "Conductors and Cables" for electrical service and 

connections for powered operators, and accessories.
4. Division 16 Section "Disconnect Switches and Circuit Breakers" for 

disconnect switches and circuit breakers for powered operators.

1.3 DEFINITIONS

A. Operation Cycle:  One complete cycle of a door begins with the door in the 
closed position.  The door is then moved to the open position and back to the 
closed position.

1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Provide sectional overhead doors capable of 
withstanding the effects of gravity loads and the following loads and stresses 
without evidencing permanent deformation of door components:
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1. Wind Load:  Uniform pressure (velocity pressure) of 20 lbf/sq. ft. (960 
Pa), acting inward and outward.

B. Operation-Cycle Requirements:  Design sectional overhead door components 
and operator to operate for not less than 10,000 cycles.

1.5 SUBMITTALS

A. Product Data:  For each type and size of sectional overhead door and accessory.  
Include details of construction relative to materials, dimensions of individual 
components, profiles, and finishes.  Provide roughing-in diagrams, operating 
instructions, and maintenance information.  Include the following:

1. For informational purposes only submit setting drawings, templates, and 
installation instructions for built-in or embedded anchor devices.

2. Summary of forces and loads on walls and jambs.
3. Motors:  Show nameplate data and ratings; characteristics; mounting 

arrangements; size and location of winding termination lugs, conduit 
entry, and grounding lug; and coatings.

B. Shop Drawings:  For special components and installations not dimensioned or 
detailed in manufacturer's data sheets.

1. Wiring Diagrams:  Detail wiring for power, signal, and control systems.  
Differentiate between manufacturer-installed and field-installed wiring 
and between components provided by door manufacturer and those 
provided by others.

C. Samples for Initial Selection:  Manufacturer's color charts showing the full range 
of colors available for units with factory-applied finishes.

D. Installer Certificates:  Signed by manufacturer certifying that installers comply 
with specified requirements.

E. Manufacturers' Certificates:  Signed by manufacturers certifying that they 
comply with requirements specified in "Quality Assurance" Article.  On request, 
submit evidence of manufacturing experience.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced installer who is an authorized 
representative of the sectional overhead door manufacturer for both installation 
and maintenance of units required for this Project.

B. Manufacturer Qualifications:  Engage a firm experienced in manufacturing 
sectional overhead doors similar to those indicated for this Project and with a 
record of successful in-service performance.
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C. Source Limitations:  Obtain sectional overhead doors through one source from a 
single manufacturer.

1. Obtain operators and controls from the sectional overhead door 
manufacturer.

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements 
of sectional overhead doors and accessories and are based on the specific system 
indicated.  Other manufacturers' systems with equal performance and 
dimensional characteristics may be considered.  Refer to Division 1 Section 
"Substitutions."

E. Listing and Labeling:  Provide electrically operated fixtures specified in this 
Section that are listed and labeled.

1. The Terms "Listed" and "Labeled":  As defined in NFPA 70, 
Article 100.

2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized 
Testing Laboratory" as defined in OSHA Regulation 1910.7.

1.7 DELIVERY, STORAGE AND HANDLING

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. McKee Door, Inc.; A United Dominion Company.
2. Overhead Door Corporation.
3. Raynor Garage Doors.
4. Roll-Lite Door Corp.; Div. of Clopay Building Products Co.
5. Wayne-Dalton Corp.
6. Or equal.

2.2 STEEL SECTIONS

A. Construct door sections from galvanized, structural-quality carbon-steel sheets 
complying with ASTM A 653 (ASTM A 653M), commercial quality, with a 
minimum yield strength of 33,000 psi (225 MPa) and a minimum G60 (Z180)
zinc coating.

1. Steel Sheet Thickness:  0.040 inch (1.0 mm).
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2. Exterior Section Face:  Flat, grooved, ribbed, or fluted, to suit 
manufacturer's standards.

B. Fabricate door panels from a single sheet to provide sections not more than 24 
inches (600 mm) high and nominally 2 inches (50 mm) deep.  Roll horizontal 
meeting edges to a continuous, interlocking, keyed, rabbeted, shiplap, or tongue-
in-groove weathertight seal, with a reinforcing flange return.

1. For insulated doors, provide door sections with continuous thermal-
break construction, separating faces of door.

C. Enclose open section with not less than 0.064-inch (1.6-mm) galvanized steel 
channel end stiles welded in place.  Provide not less than 0.064-inch (1.6-mm)
galvanized intermediate stiles, cut to door section profile, spaced at not more 
than 48 inches (1200 mm) o.c., and welded in place.

D. Reinforce bottom section with a continuous channel or angle complying with 
bottom section profile and allowing installation of astragal.

E. Reinforce sections with continuous horizontal and diagonal reinforcement, as 
required to stiffen door and for wind loading.  Provide galvanized steel bars, 
struts, trusses or strip steel, formed to depth and bolted or welded in place.

F. Provide reinforcement for hardware attachment.

G. Insulation:  Manufacturer's standard rigid cellular polystyrene or polyurethane-
foam-type thermal insulation, foamed in place to completely fill inner core of 
section, pressure bonded to face sheets to prevent delamination under wind load 
and with maximum flame-spread and smoke-developed indices of 75 and 450, 
respectively, according to ASTM E 84.  Enclose insulation completely, with no 
exposed insulation material evident.

1. Steel Sheet Inside Face:  0.028 inch (0.7 mm) thick.

H. Fabricate sections so finished door assembly is rigid and aligned, with tight 
hairline joints, and free of warp, twist, and deformation.

I. Finish galvanized steel door sections as follows:

1. General:  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying 
and designating finishes.

2. Surface Preparation:  Clean galvanized surfaces with nonpetroleum 
solvent so surfaces are free of oil and surface contaminants.

3. Pretreat zinc-coated steel, after cleaning, with a conversion coating of 
type suited to organic coating applied over it.

4. Apply manufacturer's standard primer and powder-coat-applied finish 
coats to interior and exterior door faces after forming, according to 
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coating manufacturer's written instructions for application, 
thermosetting, and minimum dry film thickness.

a. Color and Gloss:  As selected by Engineer from manufacturer's 
full range of colors and glosses.

2.3 TRACKS, SUPPORTS, AND ACCESSORIES

A. Tracks:  Provide manufacturer's standard, galvanized steel track system, sized for 
door size and weight, designed for lift type indicated and clearances shown, and 
complying with ASTM A 653 (ASTM A 653M), for minimum G60 (Z180) zinc 
coating.  Provide complete track assembly including brackets, bracing, and 
reinforcement for rigid support of ball-bearing roller guides for required door 
type and size.  Slot vertical sections of track at 2 inches (50 mm) o.c. for door-
drop safety device.  Slope tracks at proper angle from vertical or otherwise 
design to ensure tight closure at jambs when door unit is closed.  Weld or bolt to 
track supports.

B. Track Reinforcement and Supports:  Provide galvanized steel track 
reinforcement and support members, complying with ASTM A 36
(ASTM A 36M) and ASTM A 123.  Secure, reinforce, and support tracks as 
required for door size and weight to provide strength and rigidity without sag, 
sway, and vibration during opening and closing of doors.

C. Support and attach tracks to opening jambs with continuous angle welded to 
tracks and attached to wall.  Support horizontal (ceiling) tracks with continuous 
angle welded to track and supported by laterally braced attachments to overhead 
structural members at curve and end of tracks.

D. Weatherseals:  Provide replaceable, adjustable, continuous, compressible 
weather-stripping gaskets of flexible vinyl, rubber, or neoprene fitted to bottom 
and at top of overhead door.

1. Provide motor-operated doors with combination bottom weatherseal and 
sensor edge.

2. In addition, provide continuous flexible seals at door jambs for a 
weathertight installation.

E. Windows:  Provide windows of type and size indicated and in arrangement 
shown.  Set glazing in vinyl, rubber, or neoprene glazing channel for metal-
framed doors and elastic glazing compound for wood doors, as required.  
Provide removable stops of same material as door section frames.

1. Size:  Manufacturer's standard insulated panel for type of glazing 
indicated.

2.4 HARDWARE
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A. General:  Provide heavy-duty, corrosion-resistant hardware, with hot-dip 
galvanized, stainless-steel, or other corrosion-resistant fasteners, to suit door 
type.

B. Hinges:  Provide heavy-duty galvanized steel hinges, of not less than 0.0747-
inch- (1.9-mm-) thick uncoated steel, at each end stile and at each intermediate 
stile, per manufacturer's written recommendations for door size.  Attach hinges 
to door sections through stiles and rails with bolts and lock nuts or lock washers 
and nuts.  Use rivets or self-tapping fasteners where access to nuts is not 
possible.  Provide double-end hinges, where required, for doors exceeding 16 
feet (4.87 m) in width, unless otherwise recommended by door manufacturer.

C. Rollers:  Provide heavy-duty rollers, with steel ball bearings in case-hardened 
steel races, mounted with varying projections to suit slope of track.  Extend 
roller shaft through both hinges where double hinges are required.  Provide 3-
inch- (75-mm-) diameter roller tires for 3-inch (75-mm) track, 2-inch- (50-mm-) 
diameter roller tires for 2-inch (50-mm) track, and as follows:

1. Case-hardened steel tires.

D. Where door unit is power operated, provide safety interlock switch to disengage 
power supply when door is locked.

2.5 COUNTERBALANCING MECHANISM

A. Torsion Spring:  Operation by torsion-spring counterbalance mechanism 
consisting of adjustable-tension torsion springs, fabricated from oil-tempered-
steel wire complying with ASTM A 229 (ASTM A 229M), Class II, mounted on 
a cross-header tube or steel shaft.  Connect to door with galvanized aircraft-type 
lift cables with cable safety factor of at least 5 to 1.  Provide springs calibrated 
for 10,000 cycles minimum.

B. Cable Drums:  Provide cast-aluminum or gray-iron casting cable drums grooved 
to receive cable.  Mount counterbalance mechanism with manufacturer's 
standard ball-bearing brackets at each end of shaft.  Provide 1 additional
midpoint bracket for shafts up to 16 feet (4.87 m) long and 2 additional brackets 
at one-third points to support shafts more than 16 feet (4.87 m) long, unless 
closer spacing is recommended by door manufacturer.

C. Cable Safety Device:  Include a spring-loaded, steel or bronze cam mounted to 
bottom door roller assembly on each side, designed to automatically stop door if 
either cable breaks.

D. Bracket:  Provide anchor support bracket, as required to connect stationary end 
of spring to the wall, to level shaft and prevent sag.

E. Provide a spring bumper at each horizontal track to cushion door at end of 
opening operation.
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2.6 MANUAL DOOR OPERATORS

A. Reduction-Drive Chain-Hoist Operator:  Provide side-mounted unit consisting of 
endless steel hand chain, chain pocket wheel with at least 3:1 reduction unit, and 
roller chain and sprocket drive or suitable gearing, end mounted on 
counterbalance shaft.  Operate with not more than 35-lbf (155-N) pull.

2.7 ELECTRIC DOOR OPERATORS

A. General:  Provide electric door operator assembly of size and capacity 
recommended and provided by door manufacturer for door and operational life 
specified, complete with electric motor and factory-prewired motor controls, 
starter, gear-reduction unit, solenoid-operated brake, clutch, remote-control 
stations, control devices, integral gearing for locking door, and accessories 
required for proper operation.

B. Comply with NFPA 70.

C. Disconnect Device:  Provide hand-operated disconnect or mechanism for 
automatically engaging sprocket-chain operator and releasing brake for 
emergency manual operation while disconnecting motor, without affecting 
timing of limit switch.  Mount disconnect and operator so they are accessible 
from floor level.  Include interlock device to automatically prevent motor from 
operating when emergency operator is engaged.

D. Design operator so motor may be removed without disturbing limit-switch 
adjustment and without affecting emergency auxiliary operator.

E. Provide control equipment complying with NEMA ICS 1, NEMA ICS 2, and 
NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24-V, ac or dc.

F. Door-Operator Type:  Provide unit consisting of electric motor and the 
following:

1. Trolley or drawbar type, with V-belt primary drive, chain and sprocket 
secondary drive, and quick disconnect-release for manual operation.

2. Gear-head trolley type, with enclosed worm-gear running-in-oil primary 
drive, chain and sprocket secondary drive, and quick disconnect-release 
for manual operation.

G. Electric Motors:  Provide high-starting torque, reversible, continuous-duty, 
Class A insulated, electric motors, complying with NEMA MG 1, with overload 
protection, sized to start, accelerate, and operate door in either direction, from 
any position, at not less than 2/3 fps (0.2 m/s) and not more than 1 fps (0.3 m/s), 
without exceeding nameplate ratings or considering service factor.

1. Coordinate wiring requirements and electrical characteristics of motors 
with building electrical system.
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H. Remote-Control Station:  Provide momentary-contact, 3-button control station 
with push-button controls labeled "Open," "Close," and "Stop."

1. Provide interior units, full-guarded, surface-mounted, heavy-duty type, 
with general-purpose NEMA ICS 6, Type 1 enclosure.

I. Obstruction Detection Device:  Provide each motorized door with indicated 
external automatic safety sensor able to protect full width of door opening.  
Activation of sensor immediately stops and reverses downward door travel.

1. Photoelectric Sensor:  Manufacturer's standard system designed to detect 
an obstruction in door opening without contact between door and 
obstruction.

a. Self-Monitoring Type:  Provide self-monitoring sensor designed 
to interface with door operator control circuit to detect damage 
to or disconnection of sensing device.  When self-monitoring 
feature is activated, door operates to close only with constant 
pressure on close button.

2. Sensor Edge:  Provide each motorized door with an automatic safety 
sensor edge, located within astragal or weather stripping mounted to 
bottom bar.  Contact with sensor immediately stops and reverses 
downward door travel.  Connect to control circuit using manufacturer's 
standard take-up reel or self-coiling cable.

a. Provide pneumatically actuated automatic bottom bar.

J. Limit Switches:  Provide adjustable switches, interlocked with motor controls 
and set to automatically stop door at fully opened and fully closed positions.

K. Radio Control:  Provide radio control system consisting of the following:

1. 3-channel universal coaxial receiver to open, close, and stop door, 1 per 
operator.

2. Multifunction remote control.
3. Remote antenna mounting kit.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine wall and overhead areas, including opening framing and blocking, with 
Installer present, for compliance with requirements for installation tolerances, 
clearances, and other conditions affecting performance of Work of this Section.
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1. Proceed with installation only after unsatisfactory conditions have been 
corrected.

3.2 INSTALLATION

A. General:  Install door, track, and operating equipment complete with necessary 
hardware, jamb and head mold strips, anchors, inserts, hangers, and equipment 
supports according to Shop Drawings, manufacturer's written instructions, and as 
specified.

B. Fasten vertical track assembly to framing at not less than 24 inches (600 mm)
o.c.  Hang horizontal track from structural overhead framing with angle or 
channel hangers welded and bolt fastened in place.  Provide sway bracing, 
diagonal bracing, and reinforcement as required for rigid installation of track and 
door-operating equipment.

3.3 ADJUSTING

A. Lubricate bearings and sliding parts; adjust doors to operate easily, free from 
warp, twist, or distortion and fitting weathertight for entire perimeter.

B. Adjust belt-driven motors as follows:

1. Use adjustable motor-mounting bases for belt-driven motors.
2. Align pulleys and install belts.
3. Tension belt according to manufacturer's written instructions.

3.4 DEMONSTRATION

A. Startup Services:  Engage a factory-authorized service representative to perform 
startup services and to train Owner's maintenance personnel as specified below:

1. Test and adjust controls and safeties.  Replace damaged and 
malfunctioning controls and equipment.

2. Train Owner's maintenance personnel on procedures and schedules 
related to startup and shutdown, troubleshooting, servicing, and 
preventive maintenance.

3. Review data in the maintenance manuals.  Refer to Division 1 Section 
"Contract Closeout."

4. Review data in the maintenance manuals.  Refer to Division 1 Section 
"Operation and Maintenance Data."

5. Schedule training with Owner with at least 7 days' advance notice.

END OF SECTION 08361
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SECTION 08710

DOOR HARDWARE

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. Commercial door hardware for the following:

a. Swinging doors.
b. Other doors to the extent indicated.

2. Cylinders for doors specified in other Sections.

B. Related Sections include the following:

1. Division 8 Section "Standard Steel Doors and Frames" for reinforcement and cut-out 
from templates furnished by this Section 08710.  

2. Division 8 Section "Overhead Coiling Doors" for door hardware provided as part of 
overhead door assemblies.

C. Products furnished, but not installed, under this Section include the following.  Coordinating, 
purchasing, delivering, and scheduling remain requirements of this Section.

1. Cylinders for locks specified in other Sections.
2. Permanent cores to be installed by Owner.

1.3 SUBMITTALS

A. Product Data:  Include construction and installation details, material descriptions, dimensions of 
individual components and profiles, and finishes.

B. Qualification Data:  For Architectural Hardware Consultant.

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer 
and witnessed by a qualified testing agency, for locks, latches, delayed-egress locks, and 
closers.
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D. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include 
final hardware and keying schedule.

E. Warranty:  Special warranty specified in this Section.

F. Other Action Submittals:

1. Door Hardware Sets:  Prepared by or under the supervision of Architectural Hardware 
Consultant, detailing fabrication and assembly of door hardware, as well as procedures 
and diagrams.  Coordinate the final door hardware sets with doors, frames, and related 
work to ensure proper size, thickness, hand, function, and finish of door hardware.

a. Format:  Use same scheduling sequence and format and use same door numbers as 
in the Contract Documents.

b. Content:  Include the following information:

1) Identification number, location, hand, fire rating, and material of each door 
and frame.

2) Type, style, function, size, quantity, and finish of each door hardware 
item. Include description and function of each lockset and exit device.

3) Complete designations of every item required for each door or opening 
including name and manufacturer.

4) Fastenings and other pertinent information.
5) Location of each door hardware set, cross-referenced to Drawings, both on 

floor plans and in door and frame schedule.
6) Explanation of abbreviations, symbols, and codes contained in schedule.
7) Mounting locations for door hardware.
8) Door and frame sizes and materials.
9) List of related door devices specified in other Sections for each door and 

frame.

c. Submittal Sequence:  Submit the final door hardware sets at earliest possible date, 
particularly where approval of the door hardware sets must precede fabrication of 
other work that is critical in Project construction schedule.  Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other 
information essential to the coordinated review of the door hardware sets.

2. Keying Schedule:  Prepared by or under the supervision of Architectural Hardware 
Consultant, detailing Owner's final keying instructions for locks.  Include schematic 
keying diagram and index each key set to unique door designations.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer.

1. Installer's responsibilities include supplying and installing door hardware and providing a 
qualified Architectural Hardware Consultant available during the course of the Work to 
consult with Contractor, Architect, and Owner about door hardware and keying.
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2. Installer shall have warehousing facilities in Project's vicinity.
3. Scheduling Responsibility:  Preparation of door hardware and keying schedules.

B. Architectural Hardware Consultant Qualifications:  A person who is currently certified by DHI 
as an Architectural Hardware Consultant and who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and extent to 
that indicated for this Project.

C. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer, 
unless otherwise indicated.

D. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 252, UBC Standard 7-2. 

1. Test Pressure:  Test at atmospheric pressure.  After 5 minutes into the test, neutral 
pressure level in furnace shall be established at 40 inches (1016 mm) or less above the 
sill.

E. Keying Conference:  Conduct conference at Project site involving Owner and Contractor to 
make decisions into final keying schedule after reviewing door hardware keying system 
including, but not limited to, the following:

1. Function of building, flow of traffic, purpose of each area, degree of security required, 
and plans for future expansion.

2. Preliminary key system schematic diagram.
3. Requirements for key control system.
4. Address for delivery of keys.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 
Project site.

B. Tag each item or package separately with identification related to the final door hardware sets, 
and include basic installation instructions, templates, and necessary fasteners with each item or 
package.

C. Deliver keys and permanent cores to Owner by registered mail or overnight package service.

1.6 COORDINATION

A. Coordinate layout and installation of recessed pivots and closers with floor construction.  Cast 
anchoring inserts into concrete.  Concrete, reinforcement, and formwork requirements are 
specified in Division 3.

B. Templates:  Distribute door hardware templates for doors, frames, and other work specified to 
be factory prepared for installing door hardware.  Check Shop Drawings of other work to 
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confirm that adequate provisions are made for locating and installing door hardware to comply 
with indicated requirements.

C. Existing Openings:  Where new hardware components are scheduled for application to existing 
construction or where modifications to existing door hardware are required, field verify existing 
conditions and coordinate installation of door hardware to suit opening conditions and to 
provide for proper operation.

1.7 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.

1. Failures include, but are not limited to, the following:

a. Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of operators and door hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use.

2. Warranty Period:  Three years from date of Substantial Completion, except as follows:

a. Exit Devices:  Two years from date of Substantial Completion.
b. Manual Closers:  10 years from date of Substantial Completion.

1.8 MAINTENANCE SERVICE

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware.

PART 2 - PRODUCTS

2.1 SCHEDULED DOOR HARDWARE

A. General:  Provide door hardware for each door to comply with requirements in this Section and 
door hardware sets indicated in Part 3 "Door Hardware Sets" Article.

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named 
manufacturer’s products.  

2. Sequence of Operation:  Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated.
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B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.  
Products are identified by using door hardware designations, as follows:

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for 
each door hardware type required for the purpose of establishing minimum requirements.  
Manufacturers' names are abbreviated in Part 3 "Door Hardware Sets" Article.

C. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified.

2.2 HINGES, GENERAL

A. Quantity:  Provide the following, unless otherwise indicated:

1. Three Hinges:  For doors with heights 61 to 90 inches (1549 to 2286 mm).
2. Four Hinges:  For doors with heights 91 to 120 inches (2311 to 3048 mm).

B. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into 
wood doors and frames, provide only template-produced units.

C. Hinge Weight:  Unless otherwise indicated, provide the following:

1. Entrance Doors:  Heavy-weight hinges.
2. Doors with Closers:  Antifriction-bearing hinges.
3. Interior Doors:  Heavy-weight hinges.

D. Hinge Base Metal:  Unless otherwise indicated, provide the following:

1. Exterior Hinges:  Stainless steel, with stainless-steel pin.
2. Interior Hinges:  Stainless steel, with stainless-steel pin.
3. Hinges for Fire-Rated Assemblies:  Stainless steel, with stainless-steel pin.

E. Hinge Options:  

1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove 
in hinge pin, prevents removal of pin while door is closed.

2. Corners:  Square, 5/32-inch (4-mm) radius.

F. Fasteners:  Comply with the following:

1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes.
2. Wood Screws:  For wood doors and frames.
3. Threaded-to-the-Head Wood Screws:  For fire-rated wood doors.
4. Screws:  Phillips flat-head; machine screws (drilled and tapped holes) for metal doors and 

wood screws for wood doors and frames.  Finish screw heads to match surface of hinges.
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2.3 HINGES

A. Butts and Hinges:  BHMA A156.1.

B. Template Hinge Dimensions:  BHMA A156.7.

C. Available Manufacturers:

1. Baldwin Hardware Corporation (BH).
2. Bommer Industries, Inc. (BI).
3. Cal-Royal Products, Inc. (CRP).
4. Hager Companies (HAG).
5. Lawrence Brothers, Inc. (LB).
6. McKinney Products Company; an ASSA ABLOY Group company (MCK).
7. PBB, Inc. (PBB).
8. Stanley Commercial Hardware; Div. of The Stanley Works (STH).

2.4 LOCKS AND LATCHES, GENERAL

A. Accessibility Requirements:  Where indicated to comply with accessibility requirements, 
comply with FED-STD-795, "Uniform Federal Accessibility Standards." and Maine Model 
Building Code.

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 
wrist and that operate with a force of not more than 5 lbf (22 N).

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not 
require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, tool, 
or special knowledge for operation.

C. Lock Trim:

1. Levers:  Cast.
2. Escutcheons:  Wrought, Forged or Cast.
3. Dummy Trim:  Match lever lock trim and escutcheons.

D. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 
doors, and as follows:

1. Mortise Locks:  Minimum 3/4-inch (19-mm) latchbolt throw.

E. Rabbeted Meeting Doors:  Provide special rabbeted front and strike on locksets for rabbeted 
meeting stiles.

F. Backset:  2-3/4 inches  (70 mm), unless otherwise indicated.

G. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, and as follows:
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1. Strikes for Mortise Locks and Latches:  BHMA A156.13.

2.5 MECHANICAL LOCKS AND LATCHES

A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets comply 
with the following:

1. Mortise Locks:  BHMA A156.13.

B. Mortise Locks:  Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1
Series 1000.

1. Available Manufacturers:

a. Best Access Systems; Div. of The Stanley Works (BAS).
b. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company 

(CR).
c. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
d. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).
e. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company 

(YAL).

2.6 EXIT LOCKS AND EXIT ALARMS

A. Exit Locks:  BHMA A156.29, Grade 1, surface mounted, battery powered, housed in metal 
case; with red-and-white lettering reading "EMERGENCY EXIT PUSH TO OPEN--ALARM 
WILL SOUND."  Include the following features:

1. Low-battery alert.
2. Outside key control.
3. Audible alarm that sounds when unauthorized use of door occurs.
4. Silent alarm with remote signal capability for connection to remote indicating panel.

B. Stand-Alone Exit Alarms:  BHMA A156.29, Grade 1, surface mounted on door. Include the 
following features:

1. Low-battery alert.
2. Outside key control.
3. Automatic rearming after authorized use, with adjustable time delay.
4. Remote signal capability for connection to remote indicating panel.

C. Available Manufacturers:

1. Arrow USA; an ASSA ABLOY Group company (ARW).
2. Detex Corporation (DTX).
3. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
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2.7 EXIT DEVICES

A. Exit Devices:  BHMA A156.3, Grade 1

B. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices 
are indicated to comply with accessibility requirements, comply with ANSI A117.1., FED-
STD-795, "Uniform Federal Accessibility Standards." and Maine Model Building Code.

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 
wrist and that operate with a force of not more than 5 lbf (22 N).

C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not 
require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, tool, 
or special knowledge for operation.

D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for panic protection, based on testing according to UL 305.

E. Fire Exit Devices:  Devices complying with NFPA 80 that are listed and labeled by a testing 
and inspecting agency acceptable to authorities having jurisdiction, for fire and panic protection, 
based on testing according to UL 305 and NFPA 252.

F. Dummy Push Bar:  Nonfunctioning push bar matching functional push bar.

1. Operation:  Rigid.

G. Outside Trim:  Lever with cylinder; material and finish to match locksets, unless otherwise 
indicated.

1. Match design for locksets and latchsets, unless otherwise indicated.

H. Electronic Exit Bars:  Nonlatching electronic releasing device, activated by an adjustable 
capacitance sensor, with no moving parts; listed and labeled as panic exit hardware.  Fabricate 
bar from extruded aluminum, and provide door and frame transfer device and 16 feet (4.9 m) of 
cord to route wiring off the door frame.

I. Available Manufacturers:

1. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
2. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
3. Von Duprin; an Ingersoll-Rand Company (VD).
4. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL).

2.8 LOCK CYLINDERS

A. Standard Lock Cylinders:  BHMA A156.5, Grade 1.

B. Cylinders:  Manufacturer's standard tumbler type, constructed from, stainless steel, and 
complying with the following:
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1. Number of Pins:  Seven.
2. Mortise Type:  Threaded cylinders with rings and straight- or clover-type cam.

a. High- Security Grade:  BHMA A156.5, Grade 1A, listed and labeled as complying 
with pick- and drill-resistant testing requirements in UL 437 (Suffix A).

C. Permanent Cores:  Manufacturer's standard; finish face to match lockset; complying with the 
following:

1. Interchangeable Cores:  Core insert, removable by use of a special key; usable with other 
manufacturers' cylinders.

D. Construction Keying:  Comply with the following:

1. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  
Provide 10 construction master keys.

a. Furnish permanent cores to Owner for installation.

E. Manufacturer:  Same manufacturer as for locks and latches.

F. Available Manufacturers:

1. Best Access Systems; Div. of The Stanley Works (BAS).
2. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
3. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
4. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).
5. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL).

2.9 KEYING

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A.  Incorporate decisions made in keying conference, and as follows:

1. Grand Master Key System:  Cylinders are operated by a change key, a master key, and a 
grand master key.

B. Keys:  Nickel silver.

1. Stamping:  Permanently inscribe each key with a visual key control number and include 
the following notation:

a. Notation:  "DO NOT DUPLICATE."

2. Quantity:  In addition to one extra key blank for each lock, provide the following:

a. Cylinder Change Keys:  Three.
b. Master Keys:  Five.
c. Grand Master Keys:  Five.
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2.10 KEY CONTROL SYSTEM

A. Key Control Cabinet:  BHMA A156.5, Grade 1; metal cabinet with baked-enamel finish; 
containing key-holding hooks, labels, 2 sets of key tags with self-locking key holders, key-
gathering envelopes, and temporary and permanent markers; with key capacity of Insert number 
percent of the number of locks.

1. Portable Cabinet:  Tray for mounting in file cabinet, equipped with key-holding panels, 
envelopes, and cross-index system.

B. Cross-Index System:  Single-index system for recording key information.  Include three receipt 
forms for each key-holding hook.  Set up by key control manufacturer.

1. Available Manufacturers:

a. Key Control Systems, Inc. (KCS).
b. Lund Equipment Co., Inc. (LUN).
c. MMF Industries (MMF).
d. Sunroc Corporation (SUN).

2.11 OPERATING TRIM

A. Standard:  BHMA A156.6.

B. Materials:  Fabricate from stainless steel, unless otherwise indicated.

C. Available Manufacturers:

1. Burns Manufacturing Incorporated (BM).
2. Don-Jo Mfg., Inc. (DJO).
3. Forms + Surfaces (FS).
4. Hager Companies (HAG).
5. Hiawatha, Inc. (HIA).
6. IVES Hardware; an Ingersoll-Rand Company (IVS).
7. Rockwood Manufacturing Company (RM).
8. Trimco (TBM).

2.12 ACCESSORIES FOR PAIRS OF DOORS

A. Carry-Open Bars:  Provide carry-open bars for inactive leaves of pairs of doors unless automatic 
or self-latching bolts are used.

1. Material:  Polished brass or bronze, with strike plate.
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2.13 CLOSERS

A. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices 
are indicated to comply with accessibility requirements, comply with FED-STD-795, "Uniform 
Federal Accessibility Standards." and Maine Model Building Code.

1. Comply with the following maximum opening-force requirements:

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to 
door.

b. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch.
c. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction.

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not 
require more than 30 lbf (133 N) to set door in motion and not more than 15 lbf (67 N) to open 
door to minimum required width.

C. Flush Floor Plates:  Provide finish cover plates for floor closers unless thresholds are indicated.  
Match door hardware finish, unless otherwise indicated.

D. Size of Units:  Unless otherwise indicated, comply with manufacturer's written 
recommendations for size of door closers depending on size of door, exposure to weather, and 
anticipated frequency of use.  Provide factory-sized closers, adjustable to meet field conditions 
and requirements for opening force.

E. Surface Closers:  BHMA A156.4, Grade 1.  Provide type of arm required for closer to be 
located on non-public side of door, unless otherwise indicated.

1. Available Manufacturers:

a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company 
(CR).

b. LCN Closers; an Ingersoll-Rand Company (LCN).
c. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
d. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company 

(YAL).

F. Coordinators:  BHMA A156.3.

2.14 PROTECTIVE TRIM UNITS

A. Size:  1-1/2 inches (38 mm) less than door width on push side and 1/2 inch (13 mm) less than 
door width on pull side, by height specified in door hardware sets.

B. Fasteners:  Manufacturer's standard machine or self-tapping screws.

C. Metal Protective Trim Units:  BHMA A156.6; beveled top and 2 sides; fabricated from the 
following material:
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1. Material:  0.050-inch- (1.3-mm-) thick stainless steel.
2. Available Manufacturers:

a. Baldwin Hardware Corporation (BH).
b. Burns Manufacturing Incorporated (BM).
c. Hager Companies (HAG).
d. IPC Door and Wall Protection Systems, Inc.; Div. of InPro Corporation (IPC).
e. IVES Hardware; an Ingersoll-Rand Company (IVS).
f. Pawling Corporation (PAW).

2.15 STOPS AND HOLDERS

A. Stops and Bumpers:  BHMA A156.16, Grade 1.

1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated.  
Do not mount floor stops where they will impede traffic.  Where floor or wall stops are 
not appropriate, provide overhead holders.

B. Mechanical Door Holders:  BHMA A156.16, Grade 1.

C. Combination Floor and Wall Stops and Holders:  BHMA A156.8, Grade 1.

D. Combination Overhead Stops and Holders:  BHMA A156.8, Grade 1.

E. Silencers for Wood Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber, minimum 5/8 
by 3/4 inch (16 by 19 mm); fabricated for drilled-in application to frame.

F. Silencers for Metal Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber, minimum 
diameter 1/2 inch (13 mm); fabricated for drilled-in application to frame.

G. Available Manufacturers:

1. Baldwin Hardware Corporation (BH).
2. Burns Manufacturing Incorporated (BM).
3. Hager Companies (HAG).
4. HES, Inc.; an ASSA ABLOY Group company (HES).
5. IVES Hardware; an Ingersoll-Rand Company (IVS).
6. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
7. Stanley Commercial Hardware; Div. of The Stanley Works (STH).
8. Trimco (TBM).

2.16 DOOR GASKETING

A. Standard:  BHMA A156.22.

B. General:  Provide continuous weather-strip gasketing on exterior doors and provide smoke, 
light, or sound gasketing on interior doors where indicated or scheduled.  Provide noncorrosive 
fasteners for exterior applications and elsewhere as indicated.
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1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
2. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed.
3. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is 

closed.

C. Air Leakage:  Not to exceed 0.50 cfm per foot (0.000774 cu. m/s per m) of crack length for 
gasketing other than for smoke control, as tested according to ASTM E 283.

D. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke-
control ratings indicated, based on testing according to UL 1784.

1. Provide smoke-labeled gasketing on 20-minute-rated doors and on smoke-labeled doors.

E. Fire-Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 252.

1. Test Pressure:  [Test at atmospheric pressure] [After 5 minutes into the test, neutral 
pressure level in furnace shall be established at 40 inches (1016 mm) or less above the 
sill].

F. Sound-Rated Gasketing:  Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated, based on testing according to ASTM E 1408.

G. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips are 
easily replaceable and readily available from stocks maintained by manufacturer.

H. Gasketing Materials:  ASTM D 2000 and AAMA 701/702.

I. Available Manufacturers:

1. Hager Companies (HAG).
2. M-D Building Products, Inc. (MD).
3. National Guard Products (NGP).
4. Pemko Manufacturing Co. (PEM).
5. Reese Enterprises (RE).
6. Sealeze; a unit of Jason Incorporated (SEL).
7. Zero International (ZRO).

2.17 THRESHOLDS

A. Standard:  BHMA A156.21.

B. Accessibility Requirements:  Where thresholds are indicated to comply with accessibility 
requirements, comply with FED-STD-795, "Uniform Federal Accessibility Standards." and 
Maine Model Building Code.

170



Standish/Fryeburg
Section 08710
Page 14 of 18

1. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more 
than [1/2 inch (13 mm) high].

C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch (13 mm)
high.

D. Available Manufacturers:

1. Hager Companies (HAG).
2. M-D Building Products, Inc. (MD).
3. National Guard Products (NGP).
4. Pemko Manufacturing Co. (PEM).
5. Reese Enterprises (RE).
6. Rixson Specialty Door Controls; an ASSA ABLOY Group company (RIX).
7. Sealeze; a unit of Jason Incorporated (SEL).
8. Zero International (ZRO).

2.18 MISCELLANEOUS DOOR HARDWARE

A. Auxiliary Hardware:  BHMA A156.16, Grade 1.

1. Available Manufacturers:

a. Baldwin Hardware Corporation (BH).
b. Cal-Royal Products, Inc. (CRP).
c. Don-Jo Mfg., Inc. (DJO).
d. Hager Companies (HAG).
e. Lawrence Brothers, Inc. (LB).
f. Rockwood Manufacturing Company (RM).
g. Stanley Commercial Hardware; Div. of The Stanley Works (STH).
h. Trimco (TBM).

2.19 FABRICATION

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade 
name displayed in a visible location except in conjunction with required fire-rated labels and as 
otherwise approved by Architect.

1. Manufacturer's identification is permitted on rim of lock cylinders only.

B. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units and 
BHMA A156.18.  Do not furnish manufacturer's standard materials or forming methods if 
different from specified standard.

C. Fasteners:  Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws.  Provide screws according to 
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commercially recognized industry standards for application intended, except aluminum 
fasteners are not permitted.  Provide Phillips flat-head screws with finished heads to match 
surface of door hardware, unless otherwise indicated.

1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, 
except for units already specified with concealed fasteners.  Do not use through bolts for 
installation where bolt head or nut on opposite face is exposed unless it is the only means 
of securely attaching the door hardware.  Where through bolts are used on hollow door 
and frame construction, provide sleeves for each through bolt.

2. Steel Machine or Wood Screws:  For the following fire-rated applications:

a. Mortise hinges to doors.
b. Strike plates to frames.
c. Closers to doors and frames.

3. Steel Through Bolts:  For the following fire-rated applications unless door blocking is 
provided:

a. Surface hinges to doors.
b. Closers to doors and frames.
c. Surface- mounted exit devices.

4. Spacers or Sex Bolts:  For through bolting of hollow-metal doors.
5. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2, "Recommended 

Fasteners for Wood Doors."

2.20 FINISHES

A. Standard:  BHMA A156.18, as indicated in door hardware sets.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance.
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B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Steel Doors and Frames:  Comply with DHI A115 Series.

1. Surface- Applied Door Hardware:  Drill and tap doors and frames according to 
ANSI A250.6.

B. Wood Doors:  Comply with DHI A115-W Series.

3.3 INSTALLATION

A. Mounting Heights:  Mount door hardware units at heights as required to comply with governing 
regulations.

1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames."

2. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors."

B. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 9 Sections.  Do not install 
surface-mounted items until finishes have been completed on substrates involved.

1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 
substrates as necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors according to industry standards.

C. Key Control System:  Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule.

D. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 7 Section "Joint Sealants."

3.4 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.
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1. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep 
period so that, from an open position of 70 degrees, the door will take at least 3 seconds 
to move to a point 3 inches (75 mm) from the latch, measured to the leading edge of the 
door.

B. Occupancy Adjustment:  Approximately six months after date of Substantial Completion, 
Installer's Architectural Hardware Consultant shall examine and readjust, including adjusting 
operating forces, each item of door hardware as necessary to ensure function of doors, door 
hardware, and electrified door hardware.

3.5 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 that door hardware is without 
damage or deterioration at time of Substantial Completion.

3.6 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 1 
Section "Demonstration and Training."

3.7 DOOR HARDWARE SETS

A. The Hardware sets listed indict eth items of hardware required for one opening, single door or 
pair of doors.  This information is furnished for use as a guide only.  It is the hardware 
supplier’s responsibility to furnish the proper quantities, functions, weights, and sizes as 
required by the specifications and as recommended by the manufacturer’s catalog information.  

Set 1 – Overhead Section Door
1 Cylinder

Set 2 – Single Door
1-1/2 Pr. Butts Hinges, 4-1/2 inch x 4-1/2 inch
Panic Exit Device, Grade 1
1 Mortised Lockset, F04, Grade 1 (Lever Handle)
1 Cylinder
1 Door Closers
2 Kick Plates, 5-inches x 2-inches less than door width
Weather stripping
Door Sweep
Threshold Extruded Aluminum

Set 3 – Single Door F07 (Storage/Utility Functions)
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1-1/2 Pr. Butts Hinges, 4-1/2 inch x 4-1/2 inch
1 Mortised Lockset, F07, Grade 1 (Lever Handles)
1 Cylinder
1 Door Closer
2 Kick Plates, 5-inches x 2-inches less than door width
Panic Exit Device, Grade 1
Weather Stripping
Door Sweep
Threshold Extruded Aluminum

Set 4 – Single Door F07 (Storage/Utility Functions)
1-1/2 Pr. Butts Hinges, 4-1/2 inch x 4-1/2 inch
1 Mortised Lockset, F07, Grade 1 (Lever Handles)
1 Cylinder
1 Door Closer
1 Door Stop
2 Kick Plates, 5-inches x 2-inches less than door width
Silencers

END OF SECTION 08710
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SECTION 08800

GLAZING

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 glazing for the following products and applications, 
including those specified in other Sections where glazing requirements are 
specified by reference to this Section:

1. Doors.

1.3 DEFINITIONS

A. Manufacturer:  A firm that produces primary glass or fabricated glass as defined 
in referenced glazing publications.

B. Interspace:  Space between lites of an insulating-glass unit that contains 
dehydrated air or a specified gas.

C. Deterioration of Coated Glass:  Defects developed from normal use that are 
attributed to the manufacturing process and not to causes other than glass 
breakage and practices for maintaining and cleaning coated glass contrary to 
manufacturer's written instructions.  Defects include peeling, cracking, and other 
indications of deterioration in metallic coating.

D. Deterioration of Laminated Glass:  Defects developed from normal use that are 
attributed to the manufacturing process and not to causes other than glass 
breakage and practices for maintaining and cleaning laminated glass contrary to 
manufacturer's written instructions.  Defects include edge separation, 
delamination materially obstructing vision through glass, and blemishes 
exceeding those allowed by referenced laminated-glass standard.

E. Deterioration of Insulating Glass:  Failure of the hermetic seal under normal use 
that is attributed to the manufacturing process and not to causes other than glass 
breakage and practices for maintaining and cleaning insulating glass contrary to 
manufacturer's written instructions.  Evidence of failure is the obstruction of 
vision by dust, moisture, or film on interior surfaces of glass.
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1.4 PERFORMANCE REQUIREMENTS

A. General:  Provide glazing systems capable of withstanding normal thermal 
movement and wind and impact loads (where applicable) without failure, 
including loss or glass breakage attributable to the following:  defective 
manufacture, fabrication, and installation; failure of sealants or gaskets to remain 
watertight and airtight; deterioration of glazing materials; or other defects in 
construction.

B. Glass Design:  Glass thicknesses indicated are minimums and are for detailing 
only.  Confirm glass thicknesses by analyzing Project loads and in-service 
conditions.  Provide glass lites for various size openings in nominal thicknesses 
indicated, but not less than thicknesses and in strengths (annealed or heat 
treated) required to meet or exceed the following criteria:

1. Glass Thicknesses:  Select minimum glass thicknesses to comply with 
ASTM E 1300, according to the following requirements:

C. Thermal Movements:  Provide glazing that allows for thermal movements 
resulting from the following maximum change (range) in ambient and surface 
temperatures acting on glass framing members and glazing components.  Base 
engineering calculation on surface temperatures of materials due to both solar 
heat gain and nighttime-sky heat loss.

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 
deg F (100 deg C), material surfaces.

D. Thermal and Optical Performance Properties:  Provide glass with performance 
properties specified based on manufacturer's published test data, as determined 
according to procedures indicated below:

1. For laminated-glass lites, properties are based on products of 
construction indicated.

2. For insulating-glass units, properties are based on units with lites 6 mm 
thick and a nominal 1/2-inch- (13-mm-) wide interspace.

3. Center-of-Glass U-Values:  NFRC 100 methodology using LBL-35298 
WINDOW 4.1 computer program, expressed as Btu/ sq. ft. x h x deg F
(W/sq. m x K).

4. Center-of-Glass Solar Heat Gain Coefficient:  NFRC 200 methodology 
using LBL-35298 WINDOW 4.1 computer program.

5. Solar Optical Properties:  NFRC 300.

1.5 SUBMITTALS

A. Shop Drawings:  Submit the following:

1. Product Data:  For each glass product and glazing material indicated.

2. Warranties:  Special warranties specified in this Section.
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1.6 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has completed glazing 
similar in material, design, and extent to that indicated for Project and whose 
work has resulted in construction with a record of successful in-service 
performance.

B. Source Limitations for Insulating Glass:  Obtain insulating-glass units from one 
manufacturer using the same type of glass and other components for each type of 
unit indicated.

C. Source Limitations for Glazing Accessories:  Obtain glazing accessories from 
one source for each product and installation method indicated.

D. Safety Glass:  Category II materials complying with testing requirements in 
16 CFR 1201 and ANSI Z97.1.

1. Subject to compliance with requirements, permanently mark safety glass 
with certification label of Safety Glazing Certification Council or 
another certification agency acceptable to authorities having jurisdiction.

E. Glazing Publications:  Comply with published recommendations of glass product 
manufacturers and organizations below, unless more stringent requirements are 
indicated.  Refer to these publications for glazing terms not otherwise defined in 
this Section or in referenced standards.

1. GANA Publications:  GANA'S "Glazing Manual" and "Laminated Glass 
Design Guide."

2. AAMA Publications:  AAMA GDSG-1, "Glass Design for Sloped 
Glazing," and AAMA TIR-A7, "Sloped Glazing Guidelines."

3. SIGMA Publications:  SIGMA TM-3000, "Vertical Glazing Guidelines," 
and SIGMA TB-3001, "Sloped Glazing Guidelines."

F. Insulating-Glass Certification Program:  Permanently marked either on spacers 
or on at least one component lite of units with appropriate certification label of 
the following inspecting and testing agency:

1. Insulating Glass Certification Council.
2. Associated Laboratories, Inc.
3. National Accreditation and Management Institute.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions and as 
needed to prevent damage to glass and glazing materials from condensation, 
temperature changes, direct exposure to sun, or other causes.

B. For insulating-glass units that will be exposed to substantial altitude changes, 
comply with insulating-glass manufacturer's written recommendations for 
venting and sealing to avoid hermetic seal ruptures.
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1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with glazing when ambient and 
substrate temperature conditions are outside limits permitted by glazing material 
manufacturers and when glazing channel substrates are wet from rain, frost, 
condensation, or other causes.

1. Do not install liquid glazing sealants when ambient and substrate 
temperature conditions are outside limits permitted by glazing sealant 
manufacturer or below 40 deg F (4.4 deg C).

1.9 WARRANTY

A. General Warranty:  Special warranties specified in this Article shall not deprive 
Owner of other rights Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents.

B. Manufacturer's Special Warranty on Insulating Glass:  Written warranty, made 
out to Owner and signed by insulating-glass manufacturer agreeing to furnish 
replacements for insulating-glass units that deteriorate as defined in 
"Definitions" Article, f.o.b. the nearest shipping point to Project site, within 
specified warranty period indicated below.

1. Warranty Period:  10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PRODUCTS AND MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the products 
indicated in schedules at the end of Part 3.

2.2 INSULATING GLASS

A. Insulating-Glass Units:  Preassembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, and complying with ASTM E 774 for 
Class CBA units and with requirements specified in this Article and in the 
Insulating-Glass Schedule at the end of Part 3.

1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass 
where needed to resist thermal stresses induced by differential shading of 
individual glass lites and to comply with glass design requirements specified in 
"Performance Requirements" Article.  Provide Kind FT (fully tempered) where 
safety glass is indicated.
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B. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated in the 
Insulating-Glass Schedule at the end of Part 3 are nominal and the overall 
thicknesses of units are measured perpendicularly from outer surfaces of glass 
lites at unit's edge.

C. Sealing System:  Dual seal, with primary and secondary sealants as follows:

1. Manufacturer's standard sealants.

D. Spacer Specifications:  Manufacturer's standard spacer material and 
construction.

2.3 ELASTOMERIC GLAZING SEALANTS

A. General:  Provide products of type indicated, complying with the following 
requirements:

1. Compatibility:  Select glazing sealants that are compatible with one 
another and with other materials they will contact, including glass 
products, seals of insulating-glass units, and glazing channel substrates, 
under conditions of service and application, as demonstrated by sealant 
manufacturer based on testing and field experience.

2. Suitability:  Comply with sealant and glass manufacturers' written 
instructions for selecting glazing sealants suitable for applications 
indicated and for conditions existing at time of installation.

3. Colors of Exposed Glazing Sealants:  As selected by Engineer from 
manufacturer's full range for this characteristic.

B. Elastomeric Glazing Sealant Standard:  Comply with ASTM C 920 and other 
requirements indicated for each liquid-applied, chemically curing sealant in the 
Glazing Sealant Schedule at the end of Part 3, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses.

1. Additional Movement Capability:  Where additional movement 
capability is specified in the Glazing Sealant Schedule, provide products 
with the capability, when tested for adhesion and cohesion under 
maximum cyclic movement per ASTM C 719, to withstand the specified 
percentage change in the joint width existing at time of installation and 
remain in compliance with other requirements in ASTM C 920 for uses 
indicated.

2.4 GLAZING GASKETS

A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated 
below, complying with standards referenced with name of elastomer indicated 
below, and of profile and hardness required to maintain watertight seal:

1. Neoprene, ASTM C 864.
2. EPDM, ASTM C 864.
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3. Silicone, ASTM C 1115.
4. Thermoplastic polyolefin rubber, ASTM C 1115.
5. Any material indicated above.

2.5 MISCELLANEOUS GLAZING MATERIALS

A. General:  Provide products of material, size, and shape complying with 
referenced glazing standard, requirements of manufacturers of glass and other 
glazing materials for application indicated, and with a proven record of 
compatibility with surfaces contacted in installation.

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket 
manufacturer.

C. Setting Blocks:  Elastomeric material with a Shore A durometer hardness of 85, 
plus or minus 5.

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer 
hardness required by glass manufacturer to maintain glass lites in place for 
installation indicated.

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral 
movement (side walking).

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell 
material), of size and density to control glazing sealant depth and otherwise 
produce optimum glazing sealant performance.

2.6 FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS

A. Fabricate glass and other glazing products in sizes required to glaze openings 
indicated for Project, with edge and face clearances, edge and surface conditions, 
and bite complying with written instructions of product manufacturer and 
referenced glazing standard, to comply with system performance requirements.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner 
that produces square edges with slight kerfs at junctions with indoor and outdoor 
faces.

C. Grind smooth and polish exposed glass edges.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine framing glazing, with Installer present, for compliance with the 
following:
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1. Manufacturing and installation tolerances, including those for size, 
squareness, and offsets at corners.

2. Presence and functioning of weep system.
3. Minimum required face or edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been 
corrected.

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately 
before glazing.  Remove coatings not firmly bonded to substrates.

3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, 
gaskets, and other glazing materials, unless more stringent requirements are 
indicated, including those in referenced glazing publications.

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite 
on glass, minimum edge and face clearances, and adequate sealant thicknesses, 
with reasonable tolerances.  Adjust as required by Project conditions during 
installation.

C. Protect glass edges from damage during handling and installation.  Remove 
damaged glass from Project site and legally dispose of off Project site.  Damaged 
glass is glass with edge damage or other imperfections that, when installed, 
could weaken glass and impair performance and appearance.

D. Apply primers to joint surfaces where required for adhesion of sealants, as 
determined by preconstruction sealant-substrate testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced 
glazing publications, unless otherwise required by glass manufacturer.  Set 
blocks in thin course of compatible sealant suitable for heel bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing 
glass lites.

G. Provide spacers for glass lites where the length plus width is larger than 50 
inches (1270 mm) as follows:

1. Locate spacers directly opposite each other on both inside and outside 
faces of glass.  Install correct size and spacing to preserve required face 
clearances, unless gaskets and glazing tapes are used that have 
demonstrated ability to maintain required face clearances and to comply 
with system performance requirements.
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2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use 
thickness equal to sealant width.  With glazing tape, use thickness 
slightly less than final compressed thickness of tape.

H. Provide edge blocking where indicated or needed to prevent glass lites from 
moving sideways in glazing channel, as recommended in writing by glass 
manufacturer and according to requirements in referenced glazing publications.

I. Set glass lites in each series with uniform pattern, draw, bow, and similar 
characteristics.

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize 
sealant or gasket on opposite side, provide adequate anchorage so gasket cannot 
walk out when installation is subjected to movement.

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner 
recommended by gasket manufacturer to prevent corners from pulling away; seal 
corner joints and butt joints with sealant recommended by gasket manufacturer.

3.4 GASKET GLAZING (DRY)

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer 
to fit openings exactly, with stretch allowance during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is 
securely in place with joints miter cut and bonded together at corners.

C. Center glass lites in openings on setting blocks and press firmly against soft 
compression gasket by inserting dense compression gaskets formed and installed 
to lock in place against faces of removable stops.  Start gasket applications at 
corners and work toward centers of openings.  Compress gaskets to produce a 
weathertight seal without developing bending stresses in glass.  Seal gasket 
joints with sealant recommended by gasket manufacturer.

D. Install gaskets so they protrude past face of glazing stops.

3.5 PROTECTION AND CLEANING

A. Protect exterior glass from damage immediately after installation by attaching 
crossed streamers to framing held away from glass.  Do not apply markers to 
glass surface.  Remove nonpermanent labels, and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from 
construction operations, including weld splatter.  If, despite such protection, 
contaminating substances do come into contact with glass, remove them 
immediately as recommended by glass manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry 
surfaces at frequent intervals during construction, but not less than once a month, 
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for build-up of dirt, scum, alkaline deposits, or stains; remove as recommended 
by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged 
in any way, including natural causes, accidents, and vandalism, during 
construction period.

E. Wash glass on both exposed surfaces in each area of Project not more than four 
days before date scheduled for inspections that establish date of Substantial 
Completion.  Wash glass as recommended by glass manufacturer.

3.6 INSULATING-GLASS SCHEDULE

A. Insulating Glass:  Where glass of this designation is indicated, provide uncoated 
insulating-glass units complying with the following:

1. Overall Unit Thickness and Thickness of Each Lite:  [25 and 6 mm] 
2. Interspace Content:  Air.
3. Indoor Lite:  Type I (transparent glass, flat), Class 1 (clear) float glass.

a. Kind HS (heat strengthened), Condition A (uncoated surfaces).

4. Outdoor Lite:  Type I (transparent glass, flat) float glass.

a. Class 1 (clear).

b. Kind FT (fully tempered), Condition A (uncoated surfaces).

3.7 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.

END OF SECTION 08800
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SECTION 09900

PAINTING

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. Summary:  This Section consists of painting work where shown on the 
Drawings, as specified herein, and as required for a complete and proper 
installation.  Painting work includes, but is not limited to the surface preparation 
and application of coated finishes, and subsequent touch-up, of interior items and 
surfaces as indicated on the Contract Drawings and as scheduled herein.  

1. No attempt is made in this Section to list all surfaces, fixtures and 
equipment requiring painting on this project.  It is the responsibility of 
the Subcontractor to determine for itself the scope and nature of the 
Work required for a complete installation from the information provided 
herein and in the drawings.  

B. Surfaces and Materials:  In general, without limiting the generality thereof, the 
following surfaces, fixtures and equipment require a painted finish:  

1. Gypsum board to plywood partition and wall surfaces.  
2. Gypsum board ceilings and soffits.  
3. Metal doors and frames.  
4. interior handrails and guardrails.  
5. Exposed to view electrical conduit and raceways, piping for water, gas, 

compressed air, waste, and the like.  
6. Structural steel provided by Section 13125 not scheduled for a 

galvanized finish.  
7. Miscellaneous metal items furnished under Section 05500 – METAL 

FABRICATIONS that are not factory finished.  

C. DO NOT PAINT the following surfaces and materials:  

1. Concealed from view surfaces, except as indicated otherwise in the 
Contract Documents or as specified herein.  

2. Chrome or nickel plating, stainless steel, bronze, brass. 
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3. Aluminum other than mill finished or factory primed.  

4. Factory finished mechanical and electrical equipment, pumps, machinery 
and similar items which occur in mechanical, storage or equipment 
rooms or areas.  

5. Factory finished materials, specialties, and accessories unless otherwise 
specified.  

6. Fire resistant testing and certification labels, code required labels, safety 
warning labels, performance rating plates, nomenclature plates, 
identification plates, and similar other labels.  

D. Provide and apply required paints and coatings.  Prepare, clean, and finish all 
surfaces specified, scheduled or otherwise indicated to be field painted.

1. The terms "paint" and "coating" used herein include emulsions, enamels, 
paints, stains, varnishes, sealers, and other coatings, organic or 
inorganic, whether used as intermediate, or finish coats.

E. Complete painting in accordance with specifications, paint manufacturer's 
current surface preparation and application instructions and safety requirements.

F. Furnish and apply pipe, valve, and equipment identification legends as scheduled 
and indicated.

G. Related Work:

1. Division 1:  General Requirements

2. Section 03300:  Cast-In-Place Concrete

3. Section 05500:  Metal Fabrications

4. Manufacturer's standard prime paint finishes are specified in the 
applicable Sections for Architectural, Mechanical and Electrical 
equipment.

1.3 SUBMITTALS

A. Shop Drawings:  Submit the following:

1. Submit list of coating products (Paint Schedule) with brand, type and 
manufacturer including dry film thickness and volatile organic 
compound (V.O.C.) limits conforming to these specifications.

2. For informational purposes only, submit manufacturer's current printed 
recommendations and product data sheets for each including 
performance criteria, surface preparation and applications.
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3. Submit field painting applicator's correspondence for  determining 
compatibility of field coatings with primers and for selecting 
manufacturer producing field coats.

4. Submit color chip samples of materials proposed and matching color of 
coatings indicated.  

5. Submit color chip samples proposed and matching colors indicated in 
Piping Identification Schedule including list of piping.

1.4 QUALITY ASSURANCE

A. Painting Contractor shall have five (5) years practical experience and successful 
history in the application of specified products.  He shall substantiate this 
requirement by furnishing a list of at least three references and job completions.  

B. Painting Contractor shall provide a supervisor at the work site during cleaning 
and application operations.  The supervisor shall have the authority to coordinate 
work and make decisions pertaining to the fulfillment of the contract.  

C. Painting Contractor shall furnish all testing devices and assist or provide full 
access to the Engineer to allow for review of all painted surfaces.  Review by the 
Engineer shall not relieve the Contractor of any warranties or repair required 
under this contract.  

D. Painting Contractor to provide all application materials and accessories, 
including but not limited to etching agents, cleaning cloths, sanding materials 
and clean-up materials.  

E. Steel structures and components shall be prepared and painted in accordance 
with the Steel Structures Painting Council (SSPC) Surface Preparation Standards 
and Specifications SSPC-SP-1 through SSPC-SP-15 and SSPC Paint Application 
Standards, Guides and Specifications SSPC-PA1 through SSPC-PA8.  

1.5 DELIVERY, STORAGE AND HANDLING

A. Deliver materials to painter's area in original, unbroken, containers with name 
and analysis of product, manufacturer's name, and shelf life date.  Do not use or 
retain contaminated, outdated, prematurely opened, or diluted materials.

B. Store paints and painter's materials only in area or areas designated solely for 
this purpose.  Confine mixing, thinning, clean-up and associated operations, and 
storage of painting debris before authorized disposal, to these areas.

C. All coatings and paints shall be stored in conformance with local, state and
federal safety codes for flammable coating or paint materials.  

D. Do not use plumbing fixtures, piping or mechanical equipment for mixing or 
disposal of paint materials.
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1. Transport water to paint area by means of approved temporary hose or 
piping.

2. Store waste temporarily in closed, nonflammable  containers until final 
disposal.  Keep no rubbish in painter's area longer than 24 hours.  Finally 
dispose of waste in an approved disposal system outside of buildings.

E. Store coated items carefully.  Avoid damaging or dirtying coatings, by contact 
with soil, pavement or other harmful contacts which might necessitate special 
cleaning.  Use suitable blocking during storage.

F. Do not expose primed surfaces to weather for more than six months before top 
coating.  Allow less open time if recommended by coating manufacturer.

G. During surface preparation, cleaning and painting operations, protect all surfaces 
not to be painted.

H. Protect coated items, whether prime or finish, from damage due to shipping and 
handling.  For items with type E or S service coatings; use padding, blocking, 
fabric slings and extra care.

I. Upon completion of field painting, ensure coatings undamaged and in good 
condition.  Make good damage or coating deterioration resulting from failure to 
observe foregoing requirements.

1.6 JOB CONDITIONS

A. Environmental Requirements:

1. Comply with manufacturer's recommendations as to environmental 
conditions under which coatings and coating systems can be applied.

2. Do not apply coatings when dust is being generated. 

B. Protection:

1. Cover or otherwise protect finish work of other trades and surfaces not 
being painted concurrently or not to be painted.

C. Piping:

1. All piping shall be cleaned, primed and painted prior to the introduction 
of liquid(s) to those items.  Paint Contractor shall coordinate painting 
activities with General Contractor.  

D. Areas or items which have not been kept dry shall be thoroughly dried out prior to 
applying any coating materials.  Such areas shall be noted and extended 3-year 
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warranties against paint coating system failure shall be provided at no additional 
cost to the Owner.  

PART 2 - PRODUCTS

2.1 MATERIALS; GENERAL

A. Paint Coatings:  Suitable for intended use, recommended by their manufacturer 
for intended service.  Use coatings on ferrous surfaces for Type S or Type E 
service of protective paint coating quality.  Service types specified at the end of 
this Section.

B. Products Used:  Minimum of five years satisfactory use under similar service 
conditions.  Evaluate coating performance based on performance criteria.

C. Use products of one manufacturer in any one paint coating system; all coating 
materials compatible. Coatings for touch-up; same as original.

2.2 COLORS AND FINISHES

A. Interior finish colors:  As indicated in finish schedule on drawings.  Match final 
colors to selected color chips, as scheduled.

B. To provide contrast between successive coats, lightly tint each coat to 
distinguish it from preceding coats.

C. Unless otherwise indicated for finish paint, use gloss or semigloss on metal, and 
matte finish or flat on masonry and concrete.

2.3 COATING TYPES

A. Coatings are described in following list with minimum dry film thicknesses 
(DFT) and maximum allowable for volatile organic compounds (V.O.C.) 
required and abbreviations for identification on PAINT SCHEDULE:

COATING IDENTIFICATION SCHEDULE

Solids DFT
Genericby Vol. Thickness

Abbr. Type (%) ** (Per Coat) Tnemec

AGE Alkyd- 49 2.0-3.0 Series 2H
Enamel Tneme-Gloss

AL Emulsified 43 2.0-3.0 Series 6 & 7
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Acrylic

APE High Build 58 3.0-5.0 Series 73
Acrylic Endura-Shield
Polyurethane
Enamel

BF Cementious 68 per gal. 100 Series 130
Acrylic 
Filler

EP Polyamide 60 3.0-4.0 Series 66
Epoxy

HSE High Solids 70 6.0-8.0 Series 163
Catalyzed H.S. Epoxy
Epoxy

HSL High Solids 82 6.0-8.0 Series 61
Catalyzed Tneme-Liner
Epoxy

ZR Zinc Rich 63 3.0-3.5 Series 91 H20
Primer

PE* Polyamide 60 5.0-7.0 Series 161/66
Epoxy

LTE Polyamide 58 4.0-6.0 Series 161
Epoxy

PVA Vinyl 28 2.0-3.0 Series 51-792
Acrylic PVA 
Latex Sealer

PWE Epoxy 58 4.0-6.0 Series 40LT
(New)

RPP Alkyd- 43 2.5-3.5 Series 37H
Phenolic

EM Exterior 45 6.0-8.0 Series 180/181
Masonry Tneme-Crete
Coating

CS Concrete 7 100 sq. feet/ Prime  Apell 200
Gallon

CSC Concrete 100 1/8-1/4" Series 63-1500
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Surfacer Surfacer
Compound

CMS Clear 
Masonry
Sealer Prime A-pella

*  If application of PE Type coating occurs during low temperatures, provide and apply 
LTE type coating in lieu of PE and substitute throughout in Paint Schedule at end of 
Section, unless otherwise recommended by coating manufacturer.

B. Description of coating types includes minimum acceptable percent, by volume, 
of component solids and volatile organic compounds (V.O.C.).  Brand 
identification is keyed to products of Tnemec Co., Inc., Kansas City, MO, to 
establish standard of quality. Products meeting physical generic characteristics 
and performance criteria, manufactured by Kopcoat Co., Inc., Newark, NJ, or 
Valspar Corp., Short Hills, NJ, are acceptable.

2.4 PIPE, VALVE/EQUIPMENT IDENTIFICATION AND COLOR CODING

A. Identify pipes, valves, pumps, tanks and similar vessels by color as specified in 
Pipe identification Schedule and with name of contents, directional flow arrows 
and other required legend, as scheduled.

1. Use stenciled letters and arrows or self-adhesive labels or tapes located 
at intervals no greater than 8 ft. apart on straight runs.  Mark each valve, 
branch, wye change in direction and each side of floor and wall 
penetrations.

2. Legend size, character and location generally conforms to ANSI A13.1 
for stenciled letters or labels.

PART 3 - EXECUTION 

3.1 INSPECTION

A. Examine surfaces scheduled to receive paint and finishes for conditions that will 
adversely affect execution, permanence or quality of work and which cannot be 
put into an acceptable condition through preparatory work.

B. Do not proceed with surface preparation or coating application until conditions 
are suitable and in accordance with manufacturer's printed instructions.

3.2 PREPARATION

A. Basic Steps:

191



Standish/Fryeburg
Section 0990
Page 8 of 14

1. Arrange to do preparation and paint work in heated enclosure unless 
ambient weather conditions ensure still, dry air and 50 degree F. 
temperature.  Do not apply paints to surfaces in direct sunlight.  
Conform to manufacturer's printed instructions for safety requirements.

2. Coordinate cleaning and painting operations to eliminate contamination 
of one by the other.

3. Maintain coating materials at manufacturer's recommended mixing and 
application temperatures for not less than 24 hours before use.  Have 
clean, proper containers, spray equipment, applicators and accessory 
items ready for use before decanting or mixing paint materials.

4. Ensure proper coordination of materials to be applied hereunder with 
previous coatings on affected surfaces.  Have manufacturer's written 
directions on hand, and follow them strictly, except where otherwise 
specified.

5. Carefully coordinate preparation and material compatibility 
requirements with the shop work specified in other Sections.

B. Before any paint application, carefully clean surfaces to be coated of dust, dirt, 
grease, loose rust, mill scale, paint unsuitable for top coating, efflorescence, oil, 
moisture, foreign matter or conditions detrimental to coating bond and durability.

1. Following cleaning, apply preparatory treatment in strict accordance 
with manufacturer's written instructions.

2. Fill imperfections and holes in surfaces to be painted.

C. Metals:

1. Ferrous metals, including field welds and unprimed shop welds, without 
shop prime coats as follows:

a. Near White blast cleaned (SSPC-SP-10), for Type S service.

b. Commercial blast cleaned (SSPC-SP-6), for Type E service.

c. Use needle gun for field welds and shop welds which occur in 
narrow, unprimed areas in an otherwise shop primed surface, 
followed by SSPC-SP1-solvent wipe.

2. Ferrous metals with shopprimers cleaned as previously specified, then:

a. Prepared to meet manufacturer's printed recommendations for 
Type E or S service.
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3. Epoxy coated metals for paint finish; clean of dirt, grease, oil and 
foreign matter, and prime with a barrier coat to prevent bleeding and 
discoloration of finish.

4. Non-ferrous and galvanized metal surfaces for  finish; Clean of dirt, 
grease, oil, and foreign substances, wash thoroughly with grease solvent, 
then permit to dry.  Apply one coat of epoxy primer (EP) to non-ferrous 
surfaces.

D. Concrete to Receive Paint Finishes:

1. Clean thoroughly of form oil, release agents, dirt, dust, grease, paint, 
loose material and foreign matter.  Remove laitance, roughen smooth 
surfaces by brush sand blasting, remove fins and projections, fill voids 
and honeycombs.

2. Prime where required, after concrete has dried in strict accordance with 
manufacturer's printed instructions.

3. Concrete in Immersion:  Brush blast all new and existing surfaces to 
receive coating to achieve a profile of 2.0 - 4.0 mils.  Previously coated 
surfaces shall be inspected and evaluated prior to commencing work.

E. Concrete unit masonry for paint finishes; clean thoroughly by brushing, scraping 
and sanding or grinding slick areas.  Remove loose or projecting mortar, solvent 
wash oil, grease, paint spots before applying block filler.

F. Provide higher degree of cleaning for acceptable equivalent paint products when 
paint manufacturer recommends in his printed surface preparation 
recommendations.

G. Delay painting of areas which will be damaged by heat from welding, until 
welding is complete.  Reclean and recoat substrate as specified for original coats, 
when coated areas have been damaged by welding or have not been painted to 
allow welding.

H. Existing Surfaces:  All existing surfaces of steel or concrete shall be viewed by 
the coating supplier in cases where the Engineer cannot view them during the 
design stage of the project.  The coating supplier shall inform the Engineer of 
surface conditions and coating requirements should they deviate from the 
contract documents.

I. Surface Preparation for Galvanized Metals And Non-Ferrous Metals:

1. Brush blast all exterior and “wet” interior exposures. Galvanized Metals 
to a uniform profile of .75 to 1.25 mils.
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2. For interior galvanized and non ferrous metals not exposed to wet 

environments  apply in accordance with manufactures data sheets.  The 
use of pre- treatments may be required.

J. PVC pipe and PVC coated pipe: Sand all surfaces with 60-80 grit paper to 
provide profile to adhere coatings.

3.3 TOUCH-UP

A. Before applying field coat, touch-up abraded areas of shop coats with paint of 
the same type. Apply an entire coat if necessary.  Touch-up coats are in addition 
to, and not a substitute for first field coat.  Clean deteriorated surfaces to bare 
metal before applying touch-up coat.

B. Equipment, motors, pumps, instrumentation panels, electrical switchgear, and 
similar items with shop coats, paint filler, enamel or other treatment customary 
with manufacturer; after installation, touch-up scratches and blemishes before 
applying field coats.

3.4 APPLICATION

A. In general, apply minimum of one under coat and one finish coat to previously 
primed surfaces.  Following careful inspection of surfaces not previously primed, 
prepare and clean as specified, apply proper prime coat and minimum of one 
under coat and one finish coat.  Refer to Paint Schedule at end of section.

B. Conditions:

1. Do not apply paints or other finish to wet or damp surfaces, except in 
accordance with instructions of manufacturer.  Do not apply exterior 
paint during cold, rainy, or frosty weather, or when temperature is likely 
to drop to freezing.  Avoid painting of surfaces while they are exposed to 
the sun.

2. Paint surfaces which have been cleaned, pretreated, or otherwise 
prepared for painting with first field coat as soon as practicable after 
such preparation has been completed, but in any event prior to 
deterioration of prepared surface.

3. Coat blast cleaned metal surfaces in accordance with SSPC guidelines, 
before any rusting or other deterioration or contamination of the surface 
occurs.  Do not coat blast cleaned surfaces later than 8 hours after 
cleaning under ideal conditions or sooner if conditions are not ideal.

C. Methods:

1. Spraying with adequate apparatus may be substituted for brush 
application of suitable paints and in locations suitable for spraying.
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2. Prepare surfaces, mix and apply paint materials in strict accordance with 

manufacturer's printed  instructions and recommendations, except where 
specifically directed otherwise.  Control temperature of materials upon 
mixing and application, surface temperature and condition, thinning and 
modifying.

3. Protect surfaces to be coated, before, during and after application unless 
ambient weather conditions are favorable.

D. Workmanship:

1. Spot prime with aluminum paints, exposed nails and other ferrous metal 
on surfaces to be painted with water-thinned paints.

2. Apply coating materials to meet manufacturer's spreading rate and dry 
film thickness recommendations.  Dry film thicknesses specified are 
constant for brush, spray, roller or other form of application.

a. Control thinning in accordance with V.O.C. regulations for spray 
use and to manufacturer's printed instructions, and produce 
specified dry film thickness on level surfaces, interior and 
exterior angles.

b. Record quantities of materials of each type, for each coat, used in 
each location.

3. Apply paints and coatings using skilled painters, brushed or rolled out 
carefully to a smooth, even coating without runs or sags.  Flow enamel 
on evenly and smoothly.  Allow each coat of paint to dry thoroughly, on 
the surface and throughout the film thickness, before the next coat is 
applied.  High polymer coatings may be excepted from the drying 
requirement if recoat time is specified by manufacturer.

4. Finish surfaces:  Uniform in finish and color, and free from flash spots 
and brush marks.

5. Accessory items, finish hardware, lighting fixtures, escutcheons, plates, 
trim and similar finish items not to  be painted:  Remove or carefully 
mask before painting adjacent surfaces. Carefully replace and reposition 
upon completion of adjacent painting and cleaning work.

3.5 PROTECTION, CLEAN-UP

A. Protect materials and surfaces painted or coated under this section, both before 
and after application.  Also protect adjacent work and materials by the use of 
sufficient dropcloths during the progress of this work.  Upon completion of the 
work, clean up paint spots, oil, and stains from floors, glass, hardware, and 
similar finished items.
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3.6 PAINT SCHEDULE

A. Coordinate, schedule and confirm the various cleaning, touch-up and finishing 
operations.  Ensure the transmission of materials data, color selections and 
coating system methods between the coating applicators.  Take responsibility for 
not exceeding exposure and recoat time limits.

PIPE IDENTIFICATION SCHEDULE

Paint Colors 
Legend Letters and

 Pipe System Symbol Pipe Arrows Stencil Text

Air A Dark green Black Air

Drains D Black White Drain

Gas G Red White Gas

Finish or CW Dark blue White Potable water
Potable Water HW       (cold) – (hot)

Raw Sewage SEW Gray Black Raw sewage

Vents V Black White Vents

PAINT SCHEDULE

Item Field Coats
No. Surface or Item 1st 2nd Final

1 Interior concrete indicated in finish 
schedule to be painted PE - PE

2 Interior galvanized hollow metal 
doors and frames PE - PE

3 Interior shop painted structural steel, 
interior galvanized structural steel, 
miscellaneous ferrous metal-work, 
ferrous piping, ferrous parts of operating 
devices, and valve handles and supports, 
(Note 6) PE - PE

4 Exterior shop painted structural steel, 
exterior galvanized structural steel, 
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linked angles, guard posts, and bollards, 
(Note 6) EP PE APE

5 Interior Drywall Surfaces PVA AL AL

6 Uninsulated copper piping, fittings, 
valves and pipe hangers and supports PE  -  PE

7 Emulsified asphalt-coated ferrous piping AL - AL

8 Exposed electrical conduit, conduit 
fittings, and outlet boxes (Against field 
painted concrete masonry units only) PE - PE
(Against metal panels) RPP AGE AGE

9 Exterior equipment with Type S service 
prime coats (Notes 4 & 6) ZR HSE HSE

(touch-up)
10 Exterior exposed equipment with 

Type E service prime coats (Notes 4 & 6) ZR PE APE
(touch-up)

11 Interior equipment with Type S service 
prime coats ZR HSE HSE
(Notes 4 & 6) (touch-up)

12 Interior equipment with Type E service 
finish coats (Notes 4 & 6) ZR PE PE

13 Items with factory finish Touch-up with materials
supplied by manufacturer

Notes: 1. Spray Apply & Back Roll

2. Concrete stain (CS): Tnemec-Prime Appeal 200, Canyon Tone manufactured by, 
United Coatings, Spokane, Wash., Geotone Stain GCS Coatings, Inc., Monaco, 
PA;

3. Shop coatings specified in other specification sections are divided into the 
following two types, as determined by service conditions:

a. Type S Service (Submerged Surfaces):  Shop primer for ferrious metals 
which will be submerged or which are subject to splash action or which 
are specified to be considered submerged service.

b. Type E Service (Non-Submerged Surfaces): Shop primer for ferrious 
metals which are interior and exterior.
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4. If prime coat has been exposed for more than 6 months, the surface shall be 

cleaned and the Painting Contractor will provide test patches to insure adhesion 
of field-applied coatings.  Test patches shall be applied in accordance with paint 
manufacturer’s instructions.  Areas or items which show potential failure of 
adhesion shall be cleaned and reprimed by the Contractor at no additional cost to 
the Owner.  

5. Provide patching compound for concrete surfaces in accordance with Paint 
Manufacturer’s recommendations.

6. Pipe supports for Plumbing and HVAC shall be shop painted and touch-up only 
under Section(s) (FILL IN SECTION NO.) and (FILL IN SECTION NO.), 
respectively.  All other pipe supports specified in Section (FILL IN SECTION 
NO.) shall be shop painted and touch-up only under this Section.

3.7 FINAL TOUCH-UP

A. Prior to final completion and acceptance, examine painted and finished surfaces 
and retouch or refinish areas to leave touched-up areas with same appearance as 
and even with the surrounding finish specified.

B. After doors have been fitted and hung, refinish edges, tops and bottoms.

3.8 TESTING

A. After the first coat or primer coat has dried, the dry film thickness shall be 
measured by the Engineer using a Mikrotest Gauge or an Elcometer.  Contractor 
shall apply additional coats as necessary to achieve the specified thickness at no 
additional cost to the Owner.  

B. After the final coat has dried, the lining shall be checked for pinholes by the 
Engineer with a Tinker & Rasor M-1 Holiday Detector or equivalent.  The 
Contractor, at no additional cost to the Owner, shall repair all holidays.  

C. Minimum dry film thickness after 5 days drying time shall not be less than 
specified as measured by a Mikrotest Gauge or Elcometer.  Contractor shall 
apply additional coats as necessary to achieve the specified thickness at no 
additional cost to the Owner.  

D. The finish shall be uniform in appearance and having evidence of first class 
workmanship.  Should there be any deficiencies, the Contractor shall supply any 
additional labor and materials required to recoat at no additional cost to the 
Owner.  

3.9 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700

END OF SECTION 09900
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SECTION 10200

LOUVERS AND VENTS

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. Fixed, extruded-aluminum louvers.

B. Related sections:  The following sections contain requirements that relate to this 
section:  

1. Division 7 Section "Joint Sealants" for sealants installed in perimeter joints 
between louver frames and adjoining construction.

2. Division 13 Section for “Metal Building Systems” for louvers and vent in pre-
engineered building.  

3. Division 15 Sections for louvers that are a part of mechanical equipment.

1.3 DEFINITIONS

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 
apply to this Section unless otherwise defined in this Section or in referenced standards.

B. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain 
it to channels in jambs and mullions, which carry it to bottom of unit and away from 
opening.

1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Provide louvers capable of withstanding the effects of gravity 
loads and the following loads and stresses within limits and under conditions indicated 
without permanent deformation of louver components, noise or metal fatigue caused by 
louver blade rattle or flutter, or permanent damage to fasteners and anchors.  Wind 
pressures shall be considered to act on vertical projection of louvers.
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1. Wind Loads:  Determine loads based on a uniform pressure of 20 lbf/sq. ft. (957 
Pa), acting inward or outward.

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, failure of 
connections, and other detrimental effects.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 
deg C), material surfaces.

C. Air-Performance, Water-Penetration, Air-Leakage, and Wind-Driven Rain Ratings:  
Provide louvers complying with performance requirements indicated, as demonstrated 
by testing manufacturer's stock units identical to those provided, except for length and 
width according to AMCA 500-L.

D. Airborne Sound Transmission Loss:  Provide acoustical louvers complying with 
airborne sound transmission loss ratings indicated, as demonstrated by testing
manufacturer's stock units identical to those specified, except for length and width 
according to ASTM E 90.

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, 
details, and attachments to other Work.  Show blade profiles, angles, and spacing.

1. For installed louvers and vents indicated to comply with design loads, include 
Certificate of Design signed and sealed by the qualified professional engineer 
responsible for their preparation.

C. Samples for Initial Selection:  For units with factory-applied color finishes.

D. Qualification Data:  For professional engineer.

E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency or by manufacturer and witnessed by a qualified testing 
agency, for each type of louver.

1.6 QUALITY ASSURANCE

A. Source Limitations:  Obtain louvers and vents through one source from a single 
manufacturer where indicated to be of same type, design, or factory-applied color 
finish.
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B. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.2, "Structural Welding Code--Aluminum."
2. AWS D1.3, "Structural Welding Code--Sheet Steel."

C. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural 
Sheet Metal Manual" for fabrication, construction details, and installation procedures.

1.7 PROJECT CONDITIONS

A. Field Measurements:  Verify louver openings by field measurements before fabrication 
and indicate measurements on Shop Drawings.

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. Louvers:

a. Airline Products Co.
b. Airolite Company (The).
c. American Warming and Ventilating, Inc.
d. Arrow United Industries.
e. Carnes Company, Inc.
f. Cesco Products.
g. Construction Specialties, Inc.
h. Dowco Products Group; Safe-Air of Illinois, Inc.
i. Greenheck.
j. Industrial Louvers, Inc.
k. Louvers & Dampers, Inc.
l. Metal Form Manufacturing Company, Inc.
m. NCA Manufacturing, Inc.
n. Nystrom Building Products.
o. Reliable Products; Hart & Cooley, Inc.
p. Ruskin Company; Tomkins PLC.
q. Vent Products Company, Inc.
r. Or equal.  

2.2 MATERIALS

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy 6063-T5 or T-52.
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B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy 3003 or 5005 with temper as 
required for forming, or as otherwise recommended by metal producer for required 
finish.

C. Aluminum Castings:  ASTM B 26/B 26M, alloy 319.

D. Fasteners:  300 Series stainless steel, unless otherwise indicated.  Do not use metals that 
are incompatible with joined materials.

1. Use types and sizes to suit unit installation conditions.

2.3 FABRICATION, GENERAL

A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble 
units as necessary for shipping and handling limitations.  Clearly mark units for 
reassembly and coordinated installation.

B. Maintain equal louver blade spacing, including separation between blades and frames at 
head and sill, to produce uniform appearance.

C. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with 
allowances made for fabrication and installation tolerances, adjoining material 
tolerances, and perimeter sealant joints.

1. Frame Type:  [Channel] [Exterior flange] [Interior flange], unless otherwise 
indicated.

D. Include supports, anchorages, and accessories required for complete assembly.

2.4 FIXED, EXTRUDED-ALUMINUM LOUVERS

A. Horizontal Storm-Resistant Louver:   

1. Louver Depth:  4 inches (100 mm).
2. Frame and Blade Nominal Thickness:  As required to comply with structural 

performance requirements, but not less than 0.080 inch (2.0 mm).

2.5 LOUVER SCREENS

A. General:  Provide screen at each exterior louver.

1. Screen Location for Fixed Louvers:  Interior face.
2. Screening Type:  Insect screening.

B. Secure screens to louver frames with stainless-steel machine screws, spaced a 
maximum of 6 inches (150 mm) from each corner and at 12 inches (300 mm) o.c.
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C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated.

1. Metal:  Same kind and form of metal as indicated for louver to which screens are 
attached.[ Reinforce extruded-aluminum screen frames at corners with clips.]

2. Finish:  [Same finish as louver frames to which louver screens are attached] [Mill 
finish, unless otherwise indicated].

3. Type:  Non-rewirable, U-shaped frames for permanently securing screen mesh.

2.6 BLANK-OFF PANELS

A. Insulated, Blank-off Panels:  Laminated metal-faced panels consisting of insulating core 
surfaced on back and front with metal sheets.

1. Thickness:  2 inches (50 mm).
2. Metal Facing Sheets:  Aluminum sheet, not less than 0.032-inch (0.8-mm)

nominal thickness.
3. Insulating Core:  foamed-plastic rigid insulation board.
4. Edge Treatment:  Trim perimeter edges of blank-off panels with louver 

manufacturer's standard extruded-aluminum-channel frames, not less than 0.080-
inch (2.0-mm) nominal thickness, with corners mitered and with same finish as 
panels.

5. Seal perimeter joints between panel faces and louver frames with 1/8-by-l-inch
(3.2-by-25-mm) PVC compression gaskets.

6. Panel Finish:  Same finish applied to louvers.
7. Attach blank-off panels to back of louver frames with stainless-steel, sheet metal 

screws.

2.7 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes.

B. Finish louvers after assembly.

2.8 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with system established by the Aluminum 
Association for designating aluminum finishes.

B. High- Performance Organic-Coating 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 manufacturers' 
written instructions.

1. Fluoropolymer Two-Coat Coating System:  Manufacturer's standard two-coat, 
thermocured system consisting of specially formulated inhibitive primer and 
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fluoropolymer color topcoat containing not less than 70 percent polyvinylidene 
fluoride resin by weight; complying with AAMA 2605.

a. Color and Gloss:  As indicated by manufacturer's designations.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and openings, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been 
corrected.

3.2 PREPARATION

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for 
installation of anchorages that are to be embedded in concrete or masonry construction.  
Coordinate delivery of such items to Project site.

3.3 INSTALLATION

A. Locate and place louvers and vents level, plumb, and at indicated alignment with 
adjacent work.

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to 
screws where required to protect metal surfaces and to make a weathertight connection.

C. Form closely fitted joints with exposed connections accurately located and secured.

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, 
as indicated.

E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes 
so no evidence remains of corrective work.  Return items that cannot be refinished in 
the field to the factory, make required alterations, and refinish entire unit or provide 
new units.

F. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by 
applying a heavy coating of bituminous paint on surfaces that will be in contact with 
concrete, masonry, or dissimilar metals.

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation 
progresses, where weathertight louver joints are required.  Comply with Division 7 
Section "Joint Sealants" for sealants applied during louver installation.
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3.4 ADJUSTING AND CLEANING

A. Clean exposed surfaces of louvers and vents that are not protected by temporary 
covering, to remove fingerprints and soil during construction period.  Do not let soil 
accumulate until final cleaning.

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent 
not harmful to finishes.  Thoroughly rinse surfaces and dry.

C. Restore louvers and vents damaged during installation and construction so no evidence 
remains of corrective work.  If results of restoration are unsuccessful, as determined by 
Architect, remove damaged units and replace with new units.

1. Touch up minor abrasions in finishes with air-dried coating that matches color 
and gloss of, and is compatible with, factory-applied finish coating.

3.5 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.  

END OF SECTION 10200
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SECTION 10265

IMPACT-RESISTANT WALL 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.

1.2 SUMMARY

A. This Section includes the following:

1. Fiberglass Reinforced Panels (FRP or RFP) at walls.  

1.3 SUBMITTALS

A. Product Data:  Include physical characteristics, such as durability, resistance to fading, 
and flame resistance, for each impact-resistant wall protection system component
indicated.  

B. Samples for Initial Selection:  Manufacturer’s color charts consisting of sections of 
vinyl plastic material showing the full range of colors and textures available for each 
impact-resistant wall protection system component indicated.  

C. Material Test Reports:  From a qualified testing agency indicating compliance of each 
impact-resistant wall protection system component with requirements indicated, based 
on tests performed by testing agency within the past five years.  

D. Maintenance Data:  For each impact-resistant wall protection system component to 
include in maintenance manuals specified in Division I.  

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has completed installation of 
impact-resistant wall protection system components similar in material, design, and 
extent to that indicated for this Project and whose work has resulted in construction 
with a record of successful in-service performance.

B. Manufacturer Qualifications:  A firm experienced in manufacturing impact-resistant 
wall protection system components similar to those required for this Project and with a 
record of successful in-service performance.
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C. Source Limitations:  Obtain each color, grade, finish, and type of impact-resistant wall 
protection system component from a single source with resources to provide 
components of consistent quality in appearance and physical properties.  

D. Fire-Test-Response Characteristics:  Provide impact-resistant wall protection system 
components with the following surface-burning characteristics, as determined by testing 
materials identical to those required in this Section per ASTM E 84 by a testing and 
inspecting agency acceptable to authorities having jurisdiction.  Identify impact-
resistant wall protection system components with appropriate markings of applicable 
testing and inspecting agency.  

1. Flame Spread:  25 or less.  
2. Smoke Developed:  450 or less.  

E. Impact Strength:  Provide impact-resistant wall protection system components with a 
minimum impact resistance of 25.4 ft-lbf/in. (1356/J/m) of width when tested according 
to ASTM D 256, Test Method A.  

1.5 DELIVERY, STORAGE AND HANDLING

A. Sote wall surface-protection materials in original undamaged packages and containers 
inside a well-ventilated area protected from weather, moisture, soiling, extreme 
temperatures, and humidity.  

1. Maintain room temperature within the storage area at not less than 70 deg F (21 
deg C) during the period plastic materials are stored.  Keep sheet material out of 
direct sunlight to avoid surface distortion.  

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install wall surface-protection system components 
until the space is enclosed and weatherproof and ambient temperature within the 
buiding is maintained at not less than 70 deg F (21 deg C) for not less than 72 hours 
before beginning installation.  Do not install rigid plastic wall surface-protection 
systems until that temperature has been attained and is stabilized.  

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering impact-resistant wall protection system products that may be incorporated into 
the Work include, but are not limited to, the following:

1. Graham FRP “Exceliner”
2. Kemlite Company “Glasbord”
3. Lasco “Lasco-lite”
4. Marlite “Sanilite”
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5. Nudo “Fiberlite”
6. Sequentia “Structoglas”
7. Stabilit/Glasteel “Stabilit”

2.2 MATERIALS

A. Wall Covering Material:  Fiberglas reinforced plastic panels.  

1. Rockwell Hardness:  120 min.
2. Flextural Strength:  9,000 psi min.
3. Tensile Strength:  4,500 psi min.
4. Color and Texture:  As selected by the Architect from the manufacturer’s full 

line of patterns and colors.  
5. Sheet Size:  48 by 96 inches.  
6. Sheet Thickness:  0.080 inch.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions in which impact-resistant wall panel materials willb e 
installed.  

1. Complete finishing operations, including painting, before installing impact-
resistant wall protection system components.  

B. Proceed with installation only after unsatisfactory conditions have been corrected.  

3.2 PREPARATION

A. General:  Before installation, clean substrate to remove dust, debris, and loose particles.  

3.3 INSTALLATION

A. Install components level, plumb, and true to line without distortions.  

1. Do not use materials with chips, cracks, voids, strains, or other defects that might 
be visible in the finished Work.  

3.4 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.

END OF SECTION 10265
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SECTION 10425

SIGNS

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 types of signs:

1. Panel signs – Interior.

1.3 SUBMITTALS

A. Shop Drawings:  Submit the following:  

1. Product data for each type of sign specified, including details of 
construction relative to materials, dimensions of individual components, 
profiles, and finishes.

a. Provide a complete sign schedule for interior locations including 
message list for each sign required, with large-scale details of 
wording and lettering layout.

2. Samples:  Provide the following samples of sign component for color, 
pattern and surface texture as required and for verification of compliance 
with requirements indicated.

a. Samples of color, pattern, and texture:

1) Cast Acrylic Sheet and Plastic Laminate:  
Manufacturer's color charts consisting of actual sections 
of material including the full range of colors available 
for each material required.

1.4 QUALITY ASSURANCE

A. Sign Fabricator Qualifications:  Firm experienced in producing signs similar to 
those indicated for this Project, with a record of successful in-service 
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performance, and sufficient production capacity to produce sign units required 
without causing delay in the Work.

B. Single-Source Responsibility:  Obtain signs from one source of a single 
manufacturer.

1.5 PROJECT CONDITIONS

A. Field Measurements:  Take field measurements prior to preparation of shop 
drawings and fabrication to ensure proper fitting.  Show recorded measurements 
on final shop drawings.  Coordinate fabrication schedule with construction 
progress to avoid delay.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated in the Work include, 
but are not limited to, the following:

1. Manufacturers of Panel Signs:

a. ASI-Modulex Network
Dallas, TX  75220

b. Best Sign Systems
Montrose, Colorado  81401.

c. Mohawk Sign Systems.
Schenectady, NY  12301.

d. InPro Corporation
Muskego, Wisconsin 

2.2 MATERIALS

A. Cast Acrylic Sheet:  Provide cast (not extruded or continuous cast) methyl 
methacrylate monomer plastic sheet, in sizes and thicknesses as recommended 
by the manufacturer to suit this project, with a minimum flexural strength of 
16,000 psi when tested according to ASTM D 790, with a minimum allowable 
continuous service temperature of 176 deg F (80 deg C), and of the following 
general types:
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1. White Translucent Sheet:  Where sheet material is indicated as "white," 
provide white translucent sheet of density required to produce uniform 
brightness and minimum halation effects.

B. Plastic Laminate:  Provide high-pressure plastic laminate engraving stock with 
face and core plies in contrasting colors, in finishes and color combinations 
indicated or, if not indicated, as selected from the manufacturer's standards by 
the Engineer.

2.3 PANEL SIGNS

A. Panel Signs:  Comply with requirements specified for materials, thicknesses, 
finishes, colors, designs, shapes, sizes, and details of construction.

1. Produce smooth, even, level sign panel surfaces, constructed to remain 
flat under installed conditions within a tolerance of plus or minus 1/16 
inch measured diagonally.

B. Unframed Panel Signs:  Fabricate signs with edges mechanically and smoothly 
finished to conform with the following requirements:

1. Edge Condition:  Bull nose.

2. Edge Color for Plastic Laminate:  Edge color same as background.

3. Corner Condition:  Square corners.

C. Laminated Sign Panels:  Permanently laminate face panels to backing sheets of 
material and thickness indicated using the manufacturer's standard process.

D. Graphic Content and Style:  Provide sign copy that complies with the 
requirements specified for size, style, spacing, content, position, material, 
finishes, and colors of letters, numbers, and other graphic devices.

E. Tactile and Braille Copy:  Manufacturer’s standard process for producing copy 
complying with ADA Accessibility Guidelines and ICC/ANSI A117.1.  Text 
shall be accompanied by Grade 2 braille.  Produce precisely formed characters 
with square cut edges free from burrs and cut marks.  

1. Panel Material:  Opaque acrylic sheet, photopolymer, clear acrylic sheet 
with opaque color coating, subsurface applied.  

2. Raised-Copy Thickness:  Not less than 1/32 inch (0.8 mm).  

F. Engraved Copy:  Machine-engrave letters, numbers, symbols, and other graphic 
devices into sign panel on the face indicated to produce precisely formed copy, 
incised to uniform depth.  Use high-speed cutters mechanically linked to master 
templates in a pantographic system or equivalent process capable of producing 
characters of the style indicated with sharply formed edges.
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1. Engraved Plastic Laminate:  Engrave through the exposed face ply of the 
plastic laminate sheet to expose the contrasting core ply.

2. Face-Engraved Clear Acrylic Sheet:  Fill engraved copy with enamel.  
Apply opaque background color coating to the back face of acrylic sheet.

a. Engrave the copy to produce a minimum indentation depth of 
1/32 inch and a minimum stroke width of 1/4 inch.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Locate sign units and accessories where directed by the Engineer, 
using mounting methods in compliance with the manufacturer's instructions.

1. Install signs level, plumb, and at the height indicated, with sign surfaces 
free from distortion or other defects in appearance.

2. Fasteners and adhesives will not be allowed.  

3. Provide in quantity for interior and exterior signage at all doors, 
corridors, rooms and spaces indicated on drawings.   Provide one (1) per 
door, corridor, and room.  

4. Provide signage in size 4 inch x 6 inch to suit this project.  

3.2 CLEANING AND PROTECTION

A. After installation, clean soiled sign surfaces according to the manufacturer's 
instructions.  Protect units from damage until acceptance by the Owner.

3.3 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.  

END OF SECTION 10425
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SECTION 10520

FIRE PROTECTION SPECIALTIES

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. Portable fire extinguishers.

2. Fire-protection cabinets.

1.3 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for fire-protection specialties.

1. Fire Extinguishers:  Include rating and classification.

2. Cabinets:  Include roughing-in dimensions, details showing mounting 
methods, relationships of box and trim to surrounding construction, door 
hardware, cabinet type, trim style, and panel style.

1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain fire extinguishers and cabinets through one source 
from a single manufacturer.

B. NFPA Compliance:  Fabricate and label fire extinguishers to comply with 
NFPA 10, "Standard for Portable Fire Extinguishers."

C. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an 
independent testing agency acceptable to authorities having jurisdiction.

1. Provide extinguishers listed and labeled by FM.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Cold-Rolled Steel Sheet:  Carbon steel, complying with ASTM A 366/A 366M, 
commercial quality, stretcher leveled, temper rolled.

2.2 PORTABLE FIRE EXTINGUISHERS

A. General:  Provide fire extinguishers of type, size, and capacity for each cabinet and 
other locations indicated.

B. Multipurpose Dry-Chemical Type:  UL-rated 2-A:10:B:C, 5-lb (2.3-kg) nominal 
capacity, in enameled-steel container.

2.3 FIRE-PROTECTION CABINETS

A. Cabinet Construction:  Provide manufacturer's standard box (tub), with trim, frame, 
door, and hardware to suit cabinet type, trim style, and door style indicated.  Weld 
joints and grind smooth.  Miter and weld perimeter door frames.

1. Fire-Rated Cabinets:  Listed and labeled to meet requirements of ASTM 
E 814 for fire-resistance rating of wall where it is installed.

a. Construct fire-rated cabinets with double walls fabricated from 
0.0478-inch- (1.2-mm-) thick, cold-rolled steel sheet lined with 
minimum 5/8-inch- (16-mm-) thick, fire-barrier material.

b. Provide factory-drilled mounting holes.

2. Cabinet Metal:  Enameled-steel sheet.
3. Shelf:  Same metal and finish as cabinet.

B. Cabinet Type:  Suitable for the following:

1. Fire extinguisher.

C. Cabinet Mounting:  Suitable for the following mounting conditions:

1. Surface Mounted:  Cabinet box fully exposed and mounted directly on 
wall.

D. Cabinet Trim Material:  Manufacturer's standard, as follows:

1. Same metal and finish as door.

E. Door Material:  Manufacturer's standard, as follows:
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1. Steel sheet.

F. Door Glazing:  Manufacturer's standard, as follows:

1. Tempered Break Glass:  ASTM C 1048, Kind FT, Condition A, Type I, 
Quality q3, 1.5 mm.

G. Door Style:  Manufacturer's standard design, as follows:

1. Fully glazed panel with frame.

H. Door Construction:  Fabricate doors according to manufacturer's standards, of 
materials indicated, and coordinated with cabinet types and trim styles selected.

1. Provide minimum 1/2-inch- (13-mm-) thick door frames, fabricated with 
tubular stiles and rails, and hollow-metal design.

2. Provide inside latch and lock for break-glass panels.

I. Door Hardware:  Provide manufacturer's standard door-operating hardware of proper 
type for cabinet type, trim style, and door material and style indicated.  Provide either 
lever handle with cam-action latch, or exposed or concealed door pull and friction 
latch.  Provide concealed or continuous-type hinge permitting door to open 180 
degrees.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for hose valves, hose racks, and cabinets to verify actual 
locations of piping connections before cabinet installation.

B. Examine fire extinguishers for proper charging and tagging.

1. Remove and replace damaged, defective, or undercharged units.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing fire-protection 
specialties.

B. Install in locations and at mounting heights indicated or, if not indicated, at heights 
acceptable to authorities having jurisdiction.

1. Fasten mounting brackets to structure and cabinets, square and plumb.
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2. Fasten cabinets to structure, square and plumb.

3.3 ADJUSTING, CLEANING, AND PROTECTION

A. Adjust cabinet doors that do not swing or operate freely.

B. Refinish or replace cabinets and doors damaged during installation.

3.4 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.

END OF SECTION 10520
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SECTION 12488

WASH BAY CURTAINS

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 industrial type vinyl curtains, accessories and mounting 
hardware.  

B. Related Sections include the following:  

1. Division 13 Section “Metal Building Systems”.  

1.3 SUBMITTALS

A. Product Data:  For each type of curtain and hardware specified.  Include 
installation and maintenance instructions.  

B. Shop Drawings:  Show location and extent of curtain and hardware, including 
hanging and anchorage details.  Show relationship of adjoining work.  

C. Samples:  Of each type of curtain and hardware required.  

D. Maintenance Data:  For curtain, accessories, and hardware to include in the 
maintenance manuals specified in Division 1.  

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced installer who has completed 
industrial curtain and hardware installations similar in material, design, and 
extent to those indicated for this Project and with a record of successful in-
service performance.  

B. Source Limitations:  Obtain curtain, accessories, and hardware through one 
source from a single manufacturer.  
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1.5 PROJECT CONDITIONS

A. Field Measurements:  Verify curtain and hardware dimensions by field 
measurements before fabrication and indicate measurements on Shop Drawings.  
Coordinate fabrication schedule with construction progress to avoid delaying the 
Work.  

1.6 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed, are 
packaged with protective covering for storage, and are identified with labels 
describing contents.  

1. Floor Sweep:  One 24’ section.  
2. Tiebacks:  One set.  
3. Curtain Cleaner:  One 5 gallon container.  

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. Drapery and Curtain Hardware and Tracks:  

a. Goff’s Enterprises, Incorporated
1228 Hickory Street
Pewaukee, WI  53072
800-234-0337
262-691-4998
262-691-3255 Fax
Email sales@goffscw.com
www.goffscurtainwalls.com

2.2 CURTAIN TRACK HARDWARE

A. Provide the following components for a complete curtain wall assembly.  

B. Track:  16 gage galvanized steel channel track similar to Goff’s HW150.  

C. Track Splice:  16 gage galvanized steel similar to Goff’s HW151.  

D. Roller Hooks:  Spaced 12” on center similar to Goff’s HW157 (steel).  

E. Overlapping Curtain Track Trolley:  Similar to Goff’s HW300.  
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F. End Mount Track Bracket:  16 gage galvanized steel similar to Goff’s HW153.  

G. Hanging Track Splice:  16 gage galvanized steel with threaded rod hanging 
bracket similar to Goff’s HW161.  

H. Hanging Track Bracket:  16 gage galvanized steel with threaded rod hanging 
bracket similar to Goff’s HW167.  

I. Universal Track Connector:  Similar to Goff’s HW100.  

J. Installation Fasteners:  Manufacturer’s standard non-corrosive fasteners and 
anchors.  

2.3 CURTAIN 

A. Upper vinyl panel shall be 14 oz/sy (min) vinyl coated polyester.  

B. Lower vinyl panel shall be 18 oz/sy (min) vinyl coated polyester with zinc plated 
chain sewn into the bottom edge hem; 28” high.  

C. Middle panel shall be 20 mil (min) double polished clear vinyl; 52” high.  

D. Polyester scrim at upper and lower panels shall be 9 x 9 x 1000 denier.  

E. Curtain assembly shall comply with NFPA-701.  

F. Vinyl Polyester Panel Temperature range:  -40 degrees F to 180 degrees F.  

G. Clear Vinyl Panel Temperature Range:  -20 degrees F to 15 0 degrees F. 

H. Stitching:  All panels shall be secured together with double-locked mildew and 
rot resistant thread.  

I. Grommets:  Brass, placed along top edge of curtain at 12” on center.   

J. Curtain Panel Attachment:  2” wide strips of industrial hook and loop fasteners 
at meeting vertical edges.  

K. Curtain Height:  16 feet.  

L. Curtain Width:  Full depth of wash bay plus 5% (drape).  

M. Color:  As selected by the Architect from the Manufacturer’s full range of 12 
colors (min).  

2.4 ACCESSORIES 

A. Floor Ties:  Anchor pan shall be 4” diameter galvanized steel with flip-up “D” 
ring.  
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B. Anchor Straps:  Heavy duty vinyl straps sewn to lower curtain panel.  Strap shall 
have a rubber buckle slide for height adjustment and a steel spring clip hook for 
attachment to the floor tie “D” ring.  

C. Floor Sweep:  Manufacturer’s standard vinyl detachable strip anchored to the 
curtain with industrial hook and loop fasteners.  Sweep shall be 12” high; full 
width of curtain panels.  

D. Curtain Wall Cleaner:  Manufacturer’s standard proprietary liquid cleaner 
specifically formulated for cleaning all portions of the curtain.  

PART 3 - EXECUTION

3.1 EXAMINATION 

A. Examine walls, ceilings, and structure for suitable conditions for track 
installation.  Do not proceed until unsatisfactory conditions have been corrected.  

3.2 INSTALLATION 

A. Install curtain, hardware, and accessories according to manufacturer’s written 
instructions.  Install track level and plumb, and at the proper height and location 
in relation to fixed elements.  Fix securely with clips, brackets, and anchors 
suited to type of mounting indicated.  

B. Install curtain tie down anchors in concrete floor per manufacturer’s instructions 
at 6’-0” on center (max).  Coordinate installation requirements with concrete 
work.  

C. Isolate metal parts of hardware from concrete or mortar to prevent galvanic 
action.  Use tape, thick coating, or another method, as recommended by 
manufacturer.  

D. Install sweep in accordance with manufacturer’s printed instructions.  Trim 
bottom edge of sweep to sloped profile of wash bay floor forming a cove style 
base at the curtain’s bottom edge.  

3.3 ADJUSTING 

A. Test operation of each unit to ensure unencumbered operation.  Adjust units that 
do not operate smoothly.  

END OF SECTION 12488

220



Standish/Fryeburg
PIN 14462.10/14463.10

Highway Maintenance Garages
August 26, 2007

SECTION 13125

METAL BUILDING SYSTEMS

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 is not limited to, the following:

1. Structural framing.

2. Factory insulated sandwich roof panels.

3. Factory insulated sandwich wall panels and liners.

4. Building components, as follows:

a. Personnel doors, frames, and hardware.
b. Service doors, frames, and hardware.
c. Insulated translucent panels.
d. Louvers.
e. Overhead insulated sectional doors.

5. Accessories and trim.

6. Snow guards

7. Penetration flashings as indicated or required to make watertight

8. Joint sealants for work installed under this section

B. Related sections include the following:

1. Division 3 Section "Cast-in-Place Concrete" for concrete foundations 
and anchor-bolt installation.

2. Division 7 Section "Building Insulation" for insulation installed in roofs 
and walls.
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3. Division 7 Section "Roof Accessories" for accessories not standard with 
metal building system manufacturer.

4. Division 8 Section "Sectional Overhead Doors."

5. Division 8 Section "Steel Doors & Frames”.

6. Division 8 Section "Door Hardware" for finish door hardware and 
keying not standard with metal building system manufacturer.

7. Division 8 Section "Glazing" for glass and glazing not standard with 
metal building system manufacturer.

8. Division 9 Section "Painting" for shop-applied finishes not standard with 
metal building system manufacturer.

1.3 DEFINITIONS

A. Building Length:  Dimension of the building measured perpendicular to main 
framing from end wall to end wall (outside face of girt to outside face of girt).

B. Building Width:  Dimension of the building measured parallel to main framing 
from sidewall to sidewall (outside face of girt to outside face of girt).

C. Clear Span:  Distance between supports of beams, girders, or trusses (measured 
from lowest level of connecting area of a column and a rafter frame, or knee).

D. Eave Height:  Vertical dimension from finished floor to eave (the line along the 
sidewall formed by intersection of the planes of the roof and wall).

E. Clear Height under Structure:  Vertical dimension from finished floor to lowest 
point of any part of primary or secondary structure, not including crane supports, 
located within clear span.

F. Terminology Standard:  Refer to MBMA's "Low Rise Building Systems Manual" 
for definitions of terms for metal building system construction not otherwise 
defined in this section or in referenced standards.

1.4 SYSTEM PERFORMANCE REQUIREMENTS

A. General:  Provide and erect a complete, integrated set of mutually dependent 
components and assemblies that form a metal building system capable of 
withstanding structural and other loads, thermally induced movement, and 
exposure to weather without failure or infiltration of water into building interior.  
Include primary and secondary framing, roof and wall panels, and accessories 
complying with requirements indicated, including those in this Article.
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B. Metal Building System Design:  Of size, spacing, slope, and spans indicated, and 
as follows:

1. Primary Frame Type:  Provide the following:

a. Rigid Clear Span:  Solid-member structural-framing system 
without interior columns.  Pinned base columns.

2. End-Wall Framing:  Manufacturer's standard, for buildings not required 
to be expandable, as follows:

a. Provide primary frame, capable of supporting one-half of a bay 
design load, and end-wall columns.  Pinned base columns.

3. Secondary Frame Type:  Manufacturer's standard rafters and the 
following girts:

a. 8” nominal by-pass girts.

4. Eave Height:  as indicated by nominal height on Drawings.

5. Bay Spacing:  see drawings.  

6. Roof Slope:  see drawings.  

7. Roof System:  Manufacturer's standard factory-assembled insulated 
standing-seam roof panels.

8. Exterior Wall System:  Manufacturer's standard factory-assembled 
insulated wall panels.

C. Structural Performance:  Provide metal building systems capable of withstanding 
the effects of gravity loads and the following loads and stresses within limits and 
under conditions indicated:

1. Design Code:  State of Maine Building Code and IBC 2003

2. Engineer metal building systems according to procedures in MBMA's 
"Low Rise Building Systems Manual."

3. Design Loads:  Refer to the Structural General Notes on the Drawings.

4. Live Loads:  Include vertical loads induced by the building occupancy 
indicated on Drawings.  Include loads induced by maintenance workers, 
materials, and equipment for roof live loads.

a. Building Occupancy:  As indicated.
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5. Load Combinations:  Design metal building systems to withstand the 
most critical effects of load factors and load combinations.

6. Deflection Limits:  Engineer assemblies to withstand design loads with 
deflections no greater than the following:

a. Purlins and Rafters:  Vertical deflection of 1/240 of the span.
b. Girts:  Horizontal deflection of 1/240 of the span.
c. Roof Panels:  Vertical deflection 1/240 of the span.
d. Wall Panels:  Horizontal deflection of 1/240 of the span.

7. Design secondary framing system to accommodate deflection of primary 
building structure and construction tolerances, and to maintain 
clearances at openings.

8. Refer to the Structural General Notes on the Drawings for additional 
requirements.

D. Seismic Performance:  Design and engineer metal building systems capable of 
withstanding the effects of earthquake motions determined according to the 
building code in effect for this Project.

E. Thermal Movements:  Provide metal building roof and wall panel systems 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, failure of joint sealants, failure of 
connections, and other detrimental effects.  Base engineering calculation on 
surface temperatures of materials due to both solar heat gain and nighttime-sky 
heat loss.

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 
deg F (100 deg C), material surfaces.

F. Thermal Performance:  Provide metal building roof and wall assemblies with the 
following thermal-resistance values (R-value):

1. Roof Assemblies:  10 deg F x h. x sq. ft./Btu (1.76 K x sq. m/W).

2. Wall Assemblies:  19 deg F x h. x sq. ft./Btu (3.35 K x sq. m/W).

G. Air Infiltration for Roof Panels:  Provide roof panel assemblies with permanent 
resistance to air leakage through assembly of not more than 0.09 cfm/sq. ft. (0.45 
L/s per sq. m) of fixed roof area when tested according to ASTM E 1680 at a 
static-air-pressure difference of 4 lbf/sq. ft. (192 Pa).

H. Air Infiltration for Wall Panels:  Provide wall panel assemblies with permanent 
resistance to air leakage through assembly of not more than 0.09 cfm/sq. ft. (0.45 
L/s per sq. m) of fixed wall area when tested according to ASTM E 283 at a 
static-air-pressure difference of 4 lbf/sq. ft. (192 Pa).
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I. Water Penetration for Roof Panels:  Provide 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 lbf/sq. ft. (300 Pa) and 
not more than 12 lbf/sq. ft. (575 Pa).

J. Water Penetration for Wall Panels:  Provide wall panel assemblies with no water 
penetration as defined in the test method when tested according to ASTM E 331 
at a minimum differential pressure of 20 percent of inward-acting, wind-load 
design pressure of not less than 6.24 lbf/sq. ft. (300 Pa) and not more than 12 
lbf/sq. ft. (575 Pa).

K. Wind-Uplift Resistance:  Provide roof panel assemblies that meet requirements 
of UL 580 for the wind-uplift resistance noted on the structural drawings.

L. Comply with the requirements of 29 CFR Part 1926 Safety Standards for Steel 
Erection.

1.5 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for each type of the following 
metal building system components:

1. Structural-framing system.
2. Factory insulated sandwich roof panels.
3. Factory insulated sandwich wall panels.
4. Insulated translucent panels.
5. Trim and closures.
6. Doors.
7. Louvers.
8. Accessories.

B. Shop Drawings:  For the following metal building system components.  Include 
plans, elevations, sections, details, and attachments to other Work.

1. All shop drawings and calculations must be signed and sealed by a 
Professional Engineer licensed in the State of Maine.

2. Anchor-Bolt Plans:  Include location, diameter, and projection of anchor 
bolts required to attach metal building to foundation.  Indicate column 
reactions at each location.

3. Structural-Framing Drawings:  Show complete fabrication of primary 
and secondary framing.  Indicate welds and bolted connections, 
distinguishing between shop and field applications.  Include transverse 
cross-sections.

4. Roof and Wall Panel Layout Drawings:  Show layouts of panels on 
support framing, details of edge conditions, joints, panel profiles, 
corners, custom profiles, supports, anchorages, trim, flashings, closures, 
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and special details.  Distinguish between factory- and field-assembled 
work.

5. Personnel and Overhead Door Schedule:  Provide schedule of doors and 
frames, using the same reference numbers as indicated on Drawings.  
Include details of reinforcement and installation requirements for finish 
hardware.

6. Accessory Drawings:  Include details of the following items, at a scale of 
not less than 1-1/2 inches per 12 inches (1:10):

a. Louvers.
b. Translucent Panels

C. Samples for Initial Selection:  Manufacturer's color charts showing the full range 
of colors available for each type of the following products with factory-applied 
color finishes:

1. Factory insulated sandwich roof panels.
2. Factory insulated sandwich wall panels.
3. Trim and closures.
4. Doors.
5. Insulated translucent panels.
6. Accessories.

D. Samples for Verification:  For the following products, in manufacturer's standard 
sizes, showing the full range of color, texture, and pattern variations expected, in 
the profile and style indicated.  Prepare Samples from the same material to be 
used for the Work.

1. Roof Panels:  12 inches (300 mm) long by actual panel width.  Include 
clips, caps, battens, fasteners, closures, and other exposed panel 
accessories.

2. Wall Panels:  12 inches (300 mm) long by actual panel width.  Include 
clips, caps, battens, fasteners, closures, and other exposed panel 
accessories.

3. Translucent Panels:  12 inches (300 mm) long by actual panel width.
4. Trim and Closures:  12 inches (300 mm) long.  Include fasteners and 

other exposed accessories.
5. Accessories:  12-inch- (300-mm-) long samples for each type of 

accessory.

E. Product Certificates:  Signed by manufacturers of metal building systems 
certifying that products furnished comply with requirements.

1. Certificate of Design:  Signed and sealed by a qualified professional 
engineer licensed in the State of Maine.  Include the following:

a. Name and location of Project.
b. Order number.
c. Name of manufacturer.
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d. Name of Contractor.
e. Building dimensions, including width, length, height, and roof 

slope.
f. Indicate compliance with AISC standards for hot-rolled steel and 

AISI standards for cold-rolled steel, including edition dates of 
each standard.

g. Governing building code and year of edition.
h. Design Loads:  Include dead load, roof live load, collateral 

loads, roof snow load, deflection, wind loads/speeds and 
exposure, seismic zone or effective peak velocity-related 
acceleration/peak acceleration, and auxiliary loads (cranes).

i. Load Combinations:  Indicate that loads were applied acting 
simultaneously with concentrated loads, according to governing 
building code.

j. Building-Use Category:  Indicate category of building use and 
its effect on load importance factors.

k. AISC Certification for Category MB:  Include statement that 
metal building system and components were designed and 
produced in an AISC-Certified Facility by an AISC-Certified 
Manufacturer.

F. Welding Certificates:  Copies of certificates for welding procedures and 
personnel.

G. Erector Certificates:  Signed by manufacturer certifying that erectors comply 
with requirements.

H. Manufacturer Certificates:  Signed by manufacturers certifying that they comply 
with requirements.  Include evidence of manufacturing experience.

I. Qualification Data:  For firms and persons specified in "Quality Assurance" 
Article to demonstrate their capabilities and experience.  Include lists of 
completed projects with project names and addresses, names and addresses of 
Engineers and owners, and other information specified.

J. Material Test Reports:  From a qualified testing agency indicating and 
interpreting test results of steel for compliance with requirements indicated.

K. Material Certificates:  Signed by manufacturers certifying that each of the 
following items complies with requirements:

1. Thermal insulation.
2. Vapor retarders.

L. Product Test Reports:  Based on evaluation of comprehensive tests performed by 
manufacturer and witnessed by a qualified testing agency, indicating the 
following current products comply with requirements:
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1. Insulation and Vapor Retarders:  Include reports for thermal resistance, 
fire-test-response characteristics, water-vapor transmission, and water 
absorption.

M. Surveys:  Show final elevations and locations of major members.  Engage a 
qualified engineer or land surveyor to perform surveys and certify their accuracy.  
Indicate discrepancies between actual installation and the Contract Documents.

N. Warranties:  Special warranties specified in this section.

O. Submit copy of AISC certification for Category MB.

1.6 QUALITY ASSURANCE

A. Erector Qualifications:  An experienced erector who has specialized in erecting 
and installing work similar in material, design, and extent to that indicated for 
this Project and who is acceptable to manufacturer.

B. Professional Engineer Qualifications:  A professional engineer who is legally 
qualified to practice in jurisdiction where Project is located and who is 
experienced in providing engineering services of the kind indicated.  Engineering 
services are defined as those performed for installations of metal building 
systems that are similar to those indicated for this Project in material, design, 
and extent.

C. Manufacturer Qualifications:  A firm experienced in manufacturing metal 
building systems similar to those indicated for this Project and with a record of 
successful in-service performance.

1. Member of MBMA.

2. AISC Certification for Category MB:  An AISC-Certified Manufacturer 
that designs and produces metal building systems and components in an 
AISC-Certified Facility.

3. Engineering Responsibility:  Preparation of Shop Drawings, testing 
program development, test result interpretation, and comprehensive 
engineering analysis by a qualified professional engineer licensed in the 
State of Maine.

D. Surveyor Qualifications:  A land surveyor who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing 
surveying services of the kind indicated.

E. Source Limitations:  Obtain each type of metal building system component 
through one source from a single manufacturer.
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F. Product Options:  Information on Drawings and in Specifications establishes 
requirements for system's aesthetic effects and performance characteristics.  
Aesthetic effects are indicated by dimensions, arrangements, alignment, and 
profiles of components and assemblies as they relate to sightlines, to one 
another, and to adjoining construction.  Performance characteristics are indicated 
by criteria subject to verification by one or more methods including 
preconstruction testing, field testing, or in-service performance.

1. Do not modify intended aesthetic effects, as judged solely by Engineer, 
except with Engineer's approval.  If modifications are proposed, submit 
comprehensive explanatory data to Engineer for review.

G. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural 
Welding Code--Steel"; and AWS D1.3, "Structural Welding Code--Sheet Steel."

H. Regulatory Requirements:  Fabricate and label structural framing to comply with 
special inspection requirements at point of fabrication for welding and other 
connections required by authorities having jurisdiction.

I. Structural Steel:  Comply with AISC S335, "Specification for Structural Steel 
Buildings--Allowable Stress Design, Plastic Design"; or AISC S342, "Load and 
Resistance Factor Design Specification for Structural Steel Buildings," for 
design requirements and allowable stresses.

J. Cold-Formed Steel:  Comply with AISI SG-671, "Specification for the Design of 
Cold-Formed Steel Structural Members," and AISI SG-911, "Load and 
Resistance Factor Design Specification for Steel Structural Members," for design 
requirements and allowable stresses.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, panels, and other manufactured items so as not to be 
damaged or deformed.  Package roof and wall panels for protection during 
transportation and handling.

B. Handling:  Unload, store, and erect roof and wall panels to prevent bending, 
warping, twisting, and surface damage.

C. Stack materials on platforms or pallets, covered with tarpaulins or other suitable 
weathertight and ventilated covering.  Store roof and wall panels to ensure 
dryness.  Do not store panels in contact with other materials that might cause 
staining, denting, or other surface damage.

D. Protect plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of 
installation and concealment.
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2. Protect against ignition at all times.  Do not deliver plastic insulation 
materials to Project site before installation time.

3. Complete installation and concealment of plastic materials as rapidly as 
possible in each area of construction.

1.8 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when weather conditions 
permit roof and wall panel installation to be performed according to 
manufacturer's written instructions and warranty requirements.

B. Field Measurements:  Verify metal building system foundations by field 
measurements before metal building fabrication and indicate measurements on 
Shop Drawings.  Coordinate fabrication schedule with construction progress to 
avoid delaying the Work.

1.9 COORDINATION

A. Coordinate size and location of concrete foundations and casting of anchor-bolt 
inserts into foundation walls and footings.  Concrete, reinforcement, and 
formwork requirements are specified in Division 3 Section "Cast-in-Place 
Concrete."

1.10 WARRANTY

A. General Warranty:  Special warranties specified in this Article shall not deprive 
Owner of other rights Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents.

B. Special Warranty on Panels:  Written warranty, executed by manufacturer 
agreeing to repair or replace roof and wall panels that fail in materials or 
workmanship within specified warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

C. Special Warranty on Panel Finishes:  Written warranty, signed by manufacturer 
agreeing to repair finish or replace metal panels that show evidence of 
deterioration of factory-applied finishes within specified warranty period.  
Deterioration of finish includes, but is not limited to, color fade, chalking, 
cracking, peeling, and loss of film integrity.

1. Warranty Period for Roof Panels:  20 years from date of Substantial 
Completion.
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2. Warranty Period for Wall Panels:  20 years from date of Substantial 
Completion.

D. Special Warranty on Standing-Seam Roof Panel Weathertightness:  Written 
warranty, signed by manufacturer agreeing to repair or replace standing-seam 
roof panel assemblies that fail to remain weathertight within specified warranty 
period.

1. Warranty Period:  20 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:

1. Butler Manufacturing Company.

2. Ceco Building Systems.

3. Star Building Systems.

4. Steelox Systems Inc.

5. Varco-Pruden Buildings; a United Dominion Company.

6. Or equal.

2.2 STRUCTURAL-FRAMING MATERIALS

A. Structural-Steel Shapes:  ASTM A 36/A 36M or ASTM A 529/A 529M.

B. Steel Plate, Bar, or Strip:  ASTM A 529/A 529M, ASTM A 570/A 570M, or 
ASTM A 572/A 572M; 50,000-psi (345-MPa) minimum yield strength.

C. Structural-Steel Sheet:  Hot-rolled, ASTM A 570/A 570M, Grade 50 or 
Grade 55; hot-rolled, ASTM 568/A 568M; or cold-rolled, ASTM A 611, 
structural-quality, matte (dull) finish.

D. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, structural 
quality, Grade 50, with G60 (Z180) coating designation; mill phosphatized.
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E. Metallic-Coated Steel Sheet Prepainted with Coil Coating:  Steel sheet metallic 
coated by the hot-dip process and prepainted by the coil-coating process to 
comply with ASTM A 755/A 755M and the following requirements:

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90
(Z275) coating designation; structural quality.

2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, 
Class AZ50 coating, Grade 40 (Class AZ150 coating, Grade 275); 
structural quality.

F. Non-High-Strength Bolts, Nuts, and Washers:  ASTM A 307, Grade A
(ASTM F 568M, Property Class 4.6); carbon-steel, hex-head bolts; carbon-steel 
nuts; and flat, unhardened steel washers.

1. Finish:  Hot-dip zinc coating, ASTM A 153, Class C.

G. High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), 
Type 1, heavy hex steel structural bolts, heavy hex carbon-steel nuts, and 
hardened carbon-steel washers.

1. Finish:  Hot-dip zinc coating, ASTM A 153, Class C.

H. Anchor Rods, Bolts, Nuts, and Washers:  As follows:

1. Headed Bolts:  ASTM A 307, Grade A (ASTM F 568, Property 
Class 4.6); carbon-steel, hex-head bolts; and carbon-steel nuts.

2. Washers:  ASTM A 36/A 36M.

3. Hot Dip Galvanize all materials.

I. Primers:  As selected by manufacturer for resistance to normal atmospheric 
corrosion, compatibility with finish paint systems, capability to provide a sound 
foundation for field-applied topcoats despite prolonged exposure, and as follows:

1. Primer:  SSPC-Paint 23, latex primer.

J. Hot Dip Galvanize components as indicated on the Drawings.

2.3 PANEL MATERIALS

A. Metallic-Coated Steel Sheet Prepainted with Coil Coating:  Steel sheet metallic 
coated by the hot-dip process and prepainted by the coil-coating process to 
comply with ASTM A 755/A 755M and the following requirements:

1. Aluminum-Coated Steel Sheet:  ASTM A 463/A 463M, T1-40 (T1-120)
coating.
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2. Surface:  Smooth, flat, mill finish.

B. Panel Sealants:  Provide the following:

1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray 
polyisobutylene compound sealant tape with release-paper backing.  
Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch
(13 mm) wide and 1/8 inch (3 mm) thick.

2. Joint Sealant:  ASTM C 920; one-part elastomeric polyurethane, 
polysulfide, or silicone-rubber sealant; of type, grade, class, and use 
classifications required to seal joints in panels and remain weathertight; 
and as recommended by metal building system manufacturer.

C. Mastic for Translucent Panels:  Nonstaining, saturated vinyl polymer as 
recommended by panel manufacturer for sealing laps.

2.4 MISCELLANEOUS MATERIALS

A. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded 
for 15-mil (0.4-mm) dry film thickness per coat.  Provide inert-type noncorrosive 
compound free of asbestos fibers, sulfur components, and other deleterious 
impurities.

B. Nonmetallic, Shrinkage-Resistant Grout:  Premixed, nonmetallic, noncorrosive, 
nonstaining grout containing selected silica sands, portland cement, shrinkage 
compensating agents, plasticizing and water-reducing agents, complying with 
ASTM C 1107, of consistency suitable for application, and with a 30-minute 
working time.

C. Shop Primer for Galvanized Metal Surfaces:  Zinc dust, zinc-oxide primer 
selected by manufacturer for compatibility with substrate.  Comply with FS TT-
P-641.

D. Finish Painting:  Refer to Division 9 Section "Painting."

2.5 FABRICATION, GENERAL

A. General:  Design components and field connections required for erection to 
permit easy assembly and disassembly.

1. Fabricate components in a manner that once assembled in the shop, they 
may be disassembled, repackaged, and reassembled in the field.

2. Mark each piece and part of the assembly to correspond with previously 
prepared erection drawings, diagrams, and instruction manuals.
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3. Fabricate framing to produce clean, smooth cuts and bends.  Punch holes 
of proper size, shape, and location.  Cold-formed members shall be free 
of cracks, tears, and ruptures.

B. Primary Framing:  Shop-fabricate framing components to indicated size and 
section with baseplates, bearing plates, stiffeners, and other items required for 
erection welded into place.  Cut, form, punch, drill, and weld framing for bolted 
field assembly.

1. Make shop connections by welding or by using high-strength bolts.

2. Join flanges to webs of built-up members by a continuous submerged 
arc-welding process.

3. Brace compression flange of primary framing by angles connected 
between frame web and purlin or girt web, so flange compressive 
strength is within allowable limits for any combination of loadings.

4. Weld clips to frames for attaching secondary framing members.

5. Shop Priming:  Prepare surfaces for shop priming according to SSPC-
SP 2.  Shop prime primary structural members with specified primer 
after fabrication.

C. Secondary Framing:  Shop-fabricate framing components to indicated size and 
section by roll-forming or break-forming, with baseplates, bearing plates, 
stiffeners, and other plates required for erection welded into place.  Cut, form, 
punch, drill, and weld secondary framing for bolted field connections to primary 
framing.

1. Make shop connections by welding or by using non-high-strength bolts.

2. Shop Priming:  Prepare surfaces for shop priming according to SSPC-
SP 2.  Shop prime secondary structural members with specified primer 
after fabrication.

D. Factory Priming for Field-Painted Finish:  Where field painting after installation 
is indicated, apply the specified air-dried primer immediately after cleaning and 
pretreating.

1. Prime primary, secondary, and end-wall steel framing members with 
specified primer to a minimum dry film thickness of 1 mil (0.025 mm).

a. Prime secondary steel framing formed from metallic-coated steel 
sheet with red-oxide polyester paint, with a minimum dry film 
thickness of 0.5 mil (0.013 mm) on each side.
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2. Prime galvanized members, after phosphoric acid pretreatment, with 
manufacturer's standard zinc dust, zinc-oxide primer.

E. Tolerances:  Comply with MBMA's "Low Rise Building Systems Manual":  
Chapter IV, Section 9, "Fabrication and Erection Tolerances."

2.6 STRUCTURAL FRAMING

A. Primary Framing:  Manufacturer's standard structural primary framing system, 
designed to withstand required loads and specified requirements.  Primary 
framing includes transverse and lean-to frames; rafter, rake, and canopy beams; 
sidewall, intermediate, end-wall, and corner columns; and wind bracing.

1. General:  Provide frames with attachment plates, bearing plates, and 
splice members.  Factory drill for field-bolted assembly.  Provide frame 
span and spacing indicated.

a. Slight variations in span and spacing may be acceptable if 
necessary to meet manufacturer's standard, as approved by 
Engineer.

2. Rigid Clear-Span Frames:  I-shaped frame sections fabricated from shop-
welded, built-up steel plates or structural-steel shapes.

3. Frame Configuration:  One-directional sloped.

4. Exterior Column Type:  Uniform depth.

5. Rafter Type:  Uniform depth.

B. Secondary Framing:  Manufacturer's standard secondary framing members, 
including purlins, girts, eave struts, flange bracing, base members, gable angles, 
clips, headers, jambs, and other miscellaneous structural members.  Fabricate 
framing from cold-formed, structural-steel sheet or roll-formed, metallic-coated 
steel sheet prepainted with coil coating, unless otherwise indicated, to comply 
with the following:

1. Purlins:  C- or Z-shaped sections; fabricated from minimum 0.0598-inch-
(1.5-mm-) thick steel sheet, built-up steel plates, or structural-steel 
shapes; minimum 2-1/2-inch- (64-mm-) wide flanges.

a. Depth:  8-1/2 inches (216 mm).

2. Girts:  C- or Z-shaped sections; fabricated from minimum 0.0598-inch-
(1.5-mm-) thick steel sheet, built-up steel plates, or structural-steel 
shapes.  Form ends of Z-sections with stiffening lips angled 45 to 50 
degrees to flange and with minimum 2-1/2-inch- (64-mm-) wide flanges.
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a. Depth:  8-1/2 inches (216 mm).

3. Eave Struts:  Unequal-flange, C-shaped sections; fabricated from 
0.0598-inch- (1.5-mm-) thick steel sheet, built-up steel plates, or 
structural-steel shapes; to provide adequate backup for both roof and 
wall panels.

4. Flange and Sag Bracing:  Minimum 1-5/8-by-1-5/8-inch (41-by-41-mm)
structural-steel angles, with a minimum thickness of 0.0598 inch (1.5 
mm), to stiffen primary frame flanges.

5. Base or Sill Angles:  Minimum 3-by-2-by-0.0747-inch (76-by-51-by-1.9-
mm) zinc-coated (galvanized) steel sheet.

6. Purlin and Girt Clips:  Minimum 0.0747-inch- (1.9-mm-) thick, zinc-
coated (galvanized) steel sheet.

7. Secondary End-Wall Framing:  Manufacturer's standard sections 
fabricated from minimum 0.0747-inch- (1.9-mm-) thick, zinc-coated 
(galvanized) steel sheet.

8. Framing for Openings:  Channel shapes; fabricated from minimum 
0.0598-inch- (1.5-mm-) thick, cold-formed, structural-steel sheet or 
structural-steel shapes.  Frame head and jamb of door openings, and 
head, jamb, and sill of other openings.

9. Miscellaneous Structural Members:  Manufacturer's standard sections 
fabricated from cold-formed, structural-steel sheet; built-up steel plates; 
or zinc-coated (galvanized) steel sheet; designed to withstand required 
loads.

C. Bracing:  Provide adjustable wind and seismic bracing as follows:

1. Rods:  ASTM A 36/A 36M; ASTM A 572/A 572M, Grade D; or 
ASTM A 529/A 529M, Grade 50; 1/2-inch minimum (13-mm) diameter 
steel; threaded full length or threaded a minimum of 12 inches (300 mm)
at each end.

2. Rigid Portal Frames:  Fabricate from shop-welded, built-up steel plates 
or structural-steel shapes to match primary framing; of size required to 
withstand design loads.  Portal frames shall be supported by primary 
building columns.  No separate base plates.

3. Bracing:  Provide bracing using methods specified above, as indicated 
on the drawings.
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D. Bolts:  Provide shop-painted bolts unless structural-framing components are in 
direct contact with roof and wall panels.  Provide zinc-plated bolts when 
structural-framing components are in direct contact with roof and wall panels.

2.7 ROOF PANELS

A. Standing-Seam Insulated Roof Panels:  Manufacturer's standard panels 
complying with the following:

1. Ribbed Roof Panels:  Fabricate from metallic-coated steel sheets 
prepainted with coil coating, factory formed to provide 24-inch (610-
mm) coverage; with 3-inch- (76-mm-) high (including seam), raised 
trapezoidal major ribs at panel edges, and intermediate stiffening ribs 
symmetrically spaced between major ribs for full length of panel.  
Comply with the following:

a. Material:  Aluminum-coated steel.
b. Yield Strength:  80 ksi (552 MPa).
c. Clip System:  Floating to accommodate thermal movement.

2. Insulating Core:  Manufacturer’s standard core consisting of closed-cell, 
urethane-modified isocyanurate or polyurethane with a 92 percent 
closed-cell structure.  

a. Fire-Test-Response Characteristics:  Provide insulating core 
with the following fire-test-response characteristics as 
determined by testing identical products per ASTM E 84 by UL 
or another testing and inspecting agency acceptable to 
authorities having jurisdiction:  
1) Flame Spread:  25 or less.
2) Smoke Developed:  450 or less.  

3. Face-Sheet Thickness:  Provide the following:  

a. Exterior Face Sheet:  0.0239 inch (0.60 mm).  
b. Interior Face Sheet:  0.0239 inch (0.60 mm).  

4. Nominal Panel Thickness:  4 inches (100 mm) with a minimum thermal 
resistance of 0.31 Btu/sq. ft. x h x deg F (0.176 W/sq. m x K).  

B. Roof Panel Accessories:  Provide components required for a complete roof panel 
assembly including trim, copings, fasciae, 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 roof panels, 
unless otherwise indicated.

1. Closures:  Provide closures at eave and ridge, fabricated of same metal 
as roof panels.
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2. Clips:  Minimum 0.0625-inch- (1.6-mm-) thick, stainless-steel panel 
clips designed to withstand negative-load requirements.

3. Cleats:  Mechanically seamed cleats formed from minimum 0.0250-inch-
(0.65-mm-) thick, stainless-steel or nylon-coated aluminum sheet.

4. Backing Plates:  Provide metal backing plates at panel end splices, 
fabricated from material recommended by manufacturer.

C. Exterior Finish:  Apply the following coil coating to roof panels and accessories:

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, with a total minimum dry film 
thickness of 1 mil (0.025 mm) and 30 percent reflective gloss when 
tested according to ASTM D 523.

a. Durability:  Provide coating field tested under normal range of 
weather conditions for a minimum of 20 years without 
significant peel, blister, flake, chip, crack, or check in finish; 
without chalking in excess of a chalk rating of 8 according to 
ASTM D 4214; and without fading in excess of five Hunter 
units.

2. Colors, Textures, and Glosses:  As selected by Engineer from 
manufacturer's full range for these characteristics.  Two colors shall be 
selected (one for exterior and second for interior).  

D. Concealed Finish:  Apply pretreatment and manufacturer's standard white or 
light-colored backer finish, consisting of prime coat and wash coat with a total 
minimum dry film thickness of 0.5 mil (0.013 mm).

2.8 WALL PANELS

A. Insulated Wall Panels:  Provide manufacturer's standard factory-assembled units 
with interior and exterior zinc-coated (galvanized), metallic-coated steel face 
sheets prepainted with coil coating, bonded to a foamed-in-place insulating core.  
Fabricate panels with a weathertight tongue-and-groove side edge for joining 
panels with a concealed metal clip and field-applied sealant, in a manner that 
will prevent condensation on interior face.  Comply with the following:

1. Insulating Core:  Manufacturer's standard core consisting of closed-cell, 
urethane-modified isocyanurate or polyurethane with a 92 percent 
closed-cell structure.  
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a. Fire-Test-Response Characteristics:  Provide insulating core 
with the following fire-test-response characteristics as 
determined by testing identical products per ASTM E 84 by UL 
or another testing and inspecting agency acceptable to 
authorities having jurisdiction:

1) Flame Spread:  25 or less.
2) Smoke Developed:  450 or less.

2. Face-Sheet Thickness:  Provide the following:

a. Exterior Face Sheet:  0.0239 inch (0.60 mm).
b. Interior Face Sheet:  0.0239 inch (0.60 mm).

3. Nominal Panel Thickness:  4 inches (100 mm) with a minimum thermal 
resistance of 0.031 Btu/sq. ft. x h x deg F (0.176 W/sq. m x K).

B. Wall Panel Accessories:  Provide components required for a complete wall panel 
assembly, including trim, copings, mullions, sills, corner units, clips, seam 
covers, battens, flashings, sealants, gaskets, fillers, closure strips, and similar 
items.  Match materials and finishes of panels.

1. Backing Plates:  Provide metal backing plates at panel end splices, 
fabricated from material recommended by manufacturer.

C. Exposed Finish for Exterior Panels:  Apply the following interior coil coating:

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, with a total minimum dry film 
thickness of 1 mil (0.025 mm) and 30 percent reflective gloss when 
tested according to ASTM D 523.

a. Durability:  Provide coating field tested under normal range of 
weather conditions for a minimum of 20 years without 
significant peel, blister, flake, chip, crack, or check in finish; 
without chalking in excess of a chalk rating of 8 according to 
ASTM D 4214; and without fading in excess of five Hunter 
units.

2. Colors, Textures, and Glosses:  As selected by Engineer from 
manufacturer's full range for these characteristics.  Two colors shall be 
selected (one for exterior and second for interior).  

2.9 TRANSLUCENT PANELS
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A. Fire-Test-Response Characteristics:  Provide panels with the following surface-
burning characteristics as determined by testing identical products per 
ASTM E 84 by UL or another testing and inspecting agency acceptable to 
authorities having jurisdiction:

1. Flame Spread:  25 or less.

2. Smoke Developed:  450 or less.

B. Insulated Translucent Panels:  Fabricate insulating units of two sheets of glass-
fiber-reinforced polyester, translucent white plastic; complying with 
ASTM D 3841, Type CC1, limited flammability, Grade 1; weather-resistant, 
smooth finish on both sides; weighing not less than the following.  Match profile 
of adjacent metal panels.

1. Exterior Panel Weight:  Not less than 8 oz./sq. ft. (2441 g/sq. m).

2. Interior Panel Weight:  Not less than 8 oz./sq. ft. (2441 g/sq. m).

3. Light Transmittance:  Not less than 42 percent according to 
ASTM D 1494.

2.10 FASCIA AND SOFFIT PANELS

A. Fascia Panels:  Manufacturer's standard panels complying with the following:

1. Flat-Pan Panels:  Fabricate from metallic-coated steel sheets prepainted 
with coil coating, factory formed to provide 16-inch (406-mm) coverage; 
with 1-inch- (25-mm-) high, inverted-L, standing-seam, vertical ribs at 
panel edges.  Design panels for mechanical attachment to fascia supports 
using concealed clips in side laps.  Factory apply sealant at each 
interlocking joint.  Comply with the following:

a. Material:  Aluminum-coated steel.
b. Yield Strength:  50 ksi (345 MPa).
c. Metal Thickness:  0.0239 inch (0.60 mm).
d. Joint Type:  As standard with manufacturer.
e. Clip System:  Floating to accommodate thermal movement.

B. Soffit Panels:  Manufacturer's standard panels complying with the following:

1. Raised-Rib Panels:  Fabricate from metallic-coated steel sheets 
prepainted with coil coating, factory formed to provide 36-inch (914-
mm) coverage, with raised trapezoidal major ribs at 12 inches (305 mm)
o.c., and intermediate stiffening ribs symmetrically spaced between 
major ribs for full length of panel.  Design panels for mechanical 
attachment to structure using exposed fasteners, lapping major ribs at 
panel edges.  Comply with the following:
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a. Material:  Aluminum-coated steel.
b. Yield Strength:  50 ksi (345 MPa).
c. Metal Thickness:  0.0239 inch (0.60 mm).
d. Panel Thickness:  1.188 inches (30 mm).

2. Flat Panels:  Fabricate from 50-ksi (345-MPa) steel sheets, factory 
formed to provide flat panel with 16-inch (406-mm) coverage.  Panel 
shall be 1 inch (25 mm) deep.  Design side laps for mechanical 
attatchment to structure by interlocking panel edges and securing panels 
with concealed fasteners.  Factory apply sealant at each interlocking 
joint.  Comply with the following:

a. Material:  Aluminum-coated steel.
b. Metal Thickness:  0.0239 inch (0.60 mm).

C. Finishes:  Finish panel surfaces to match adjacent panels as follows:

1. Fascia Panels:  Match finish and color of roof panels.
2. Soffit Panels:  Match finish and color of roof panels.

2.11 DOORS AND FRAMES

A. Doors:  Refer to Division 8 Section "Steel Doors and Frames."

1. Hardware:  Refer to Division 8 Section "Door Hardware."

B. Service Doors:  Provide the following:

1. Sectional Overhead Doors:  Refer to Division 8 Section "Sectional 
Overhead Doors."

2.12 ACCESSORIES

A. General:  Provide accessories as standard with metal building system 
manufacturer, and complying with the following:

1. Provide sheet metal accessories of same material and in same finish as 
roof and wall panels, unless otherwise indicated.

B. Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-
welded studs, and other suitable fasteners designed to withstand design loads.  
Provide fasteners with heads matching color of roof or wall sheets by means of 
plastic caps or factory-applied coating.  Comply with the following:

1. Fasteners for Roof and Wall Panels:  Self-drilling or self-tapping 410 
stainless or zinc-alloy steel hex washer head, with EPDM or PVC 
washer under heads of fasteners bearing on weather side of panels.

241



Standish/Fryeburg
Section 13125
Page 22 of 33

2. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws 
with hex washer head.

3. Blind Fasteners:  High-strength aluminum or stainless-steel rivets.

C. Flashing and Trim:  Form from 0.0179-inch- (0.45-mm-) thick, zinc-coated 
(galvanized) steel sheet or aluminum-zinc alloy-coated steel sheet prepainted 
with coil coating.  Provide flashing and trim as required to seal against weather 
and to provide finished appearance.  Locations include, but are not limited to, 
eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers.  Finish 
flashing and trim with same finish system as adjacent roof or wall panels.

1. Opening Trim:  Minimum 0.028-inch- (0.7-mm-) thick steel sheet.  Trim 
head and jamb of door openings, and head, jamb, and sill of other 
openings.

D. Louvers:  Refer to Division 10 Section "Louvers and Vents."

E. Snow Guards:  Prefabricated, noncorrosive units designed to be installed without 
penetrating roof panel, and complete with predrilled holes, clamps, or hooks for 
anchoring.

1. Metal-Type Guard:  Consisting of aluminum or stainless-steel rods or 
bars held in place by supports clamped to vertical ribs of standing-seam 
roof.

a. Available Products:  Subject to compliance with requirements, 
products that may be incorporated into the Work include, but are 
not limited to, the following:

1) S-5! SnoFence; LMCurbs.
2) Snobar; Riddell & Company, Inc.
3) Vermont Snowguard; Snow Management Systems.
4) Or equal.

F. Closures:  Closed-cell, laminated polyethylene; minimum 1-inch- (25-mm-) 
thick, flexible closure strips; cut or premolded to match roof and wall panel 
profile.  Provide closure strips where indicated or necessary to ensure 
weathertight construction.

G. Pipe Flashing:  Premolded, EPDM pipe collar with flexible aluminum ring 
bonded to base.

2.13 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes.
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B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent 
pieces are acceptable if they are within one-half of the range of approved 
Samples.  Noticeable variations in the same piece are not acceptable.  Variations 
in appearance of other components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast.

2.14 SOURCE QUALITY CONTROL

A. Engage an independent testing agency to perform source quality-control testing 
and special inspections, and to prepare test reports.

1. Testing agency will conduct and interpret tests and state in each report 
whether test specimens comply with or deviate from requirements.

2. Special inspections will not be required when fabrication is performed 
by a fabricator registered and approved by authorities having jurisdiction 
to perform such work without special inspection.

B. Correct deficiencies in or remove and replace structural framing that inspections 
and test reports indicate do not comply with requirements.

C. Additional testing, at Contractor's expense, will be performed to determine 
compliance of corrected Work with requirements.

D. Shop-bolted connections will be tested and inspected according to RCSC's 
"Allowable Stress Design Specification for Structural Joints Using ASTM A 325 
or A 490 Bolts."

1. Direct-tension indicator gaps will be verified to comply with 
ASTM F 959, Table 2.

E. In addition to visual inspection, shop welding will be inspected and tested 
according to AWS D1.1 and the inspection procedures listed below, 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. Radiographic Inspection:  ASTM E 94 and ASTM E 142, minimum 
quality level 2-2T.

4. Ultrasonic Inspection:  ASTM E 164.
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F. In addition to visual inspection, shop-welded shear connectors will be inspected 
and tested according to requirements of AWS D1.1 for stud welding and as 
follows:

1. Bend tests will be performed when visual inspections reveal either less 
than a continuous 360-degree flash or welding repairs to any shear 
connector.

2. Tests will be conducted on additional shear connectors when weld 
fracture occurs on shear connectors already tested, according to 
requirements of AWS D1.1.

G. Testing agency will report test results promptly and in writing to Contractor and 
Engineer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Erector present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of metal 
building system.

1. For the record, prepare written report, endorsed by Erector, listing 
conditions detrimental to performance of work.

2. Proceed with erection only after unsatisfactory conditions have been 
corrected.

B. Before erection proceeds, survey elevations and locations of concrete and 
masonry bearing surfaces, baseplates, and anchor bolts to receive structural 
framing.  Verify compliance with requirements and metal building system 
manufacturer's tolerances.

1. Engage land surveyor to perform surveying.

3.2 PREPARATION

A. Clean substrates of substances, including oil, grease, rolling compounds, 
incompatible primers, and loose mill scale, that impair bond of erection 
materials.

B. Surface Preparation:  Clean and prepare surfaces to be painted according to 
manufacturer's written instructions for each particular substrate condition and as 
specified.
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3.3 ERECTION

A. Erect metal building system according to manufacturer's written instructions and 
erection drawings.

B. Do not field cut, drill, or alter structural members without written approval from 
metal building system manufacturer's professional engineer.

C. Set structural framing in locations and to elevations indicated and according to 
AISC specifications referenced in this section.  Maintain structural stability of 
frame during erection.

D. Baseplates and Bearing Plates:  Comply with the requirements of the metal 
building manufacturer for column base bearing preparation requirements.  
Provide the following, unless required otherwise by building manufacturer.

1. Clean concrete and masonry bearing surfaces of bond-reducing materials 
and roughen surfaces before setting baseplates and bearing plates.  Clean 
bottom surface of baseplates and bearing plates.

2. Set baseplates and bearing plates for structural members on wedges, 
shims, or setting nuts.

3. Tighten anchor bolts after supported members have been positioned and 
plumbed.  Do not remove wedges or shims but, if protruding, cut off 
flush with edge of baseplate or bearing plate before packing with grout.

4. Pack grout solidly between bearing surfaces and plates so no voids 
remain.  Finish exposed surfaces, protect installed materials, and allow 
to cure.

a. Comply with manufacturer's written instructions for proprietary grout 
materials.  Grouting of base plates if allowed by building manufacturer 
shall comply with their requirements.

E. Align and adjust framing members before permanently fastening.  Before 
assembly, clean bearing surfaces and other surfaces that will be in permanent 
contact.  Make adjustments to compensate for discrepancies in elevations and 
alignment.

1. Level and plumb individual members of structure.

2. Establish required leveling and plumbing measurements on mean 
operating temperature of structure.  Make allowances for difference 
between temperature at time of erection and mean temperature at which 
structure will be when completed and in service.

F. Primary Framing and End Walls:  Erect framing true to line, level, plumb, rigid, 
and secure.  Level baseplates to a true even plane with full bearing to supporting 
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structures, set with double-nutted anchor bolts, unless required otherwise by 
building manufacturer.  Use grout to obtain uniform bearing and to maintain a 
level base-line elevation.  Moist cure grout for not less than seven days after 
placement.

1. Make field connections using high-strength bolts.  Tighten bolts by turn-
of-the-nut method.

G. Secondary Framing:  Erect framing true to line, level, plumb, rigid, and secure.  
Fasten secondary framing to primary framing using clips with field connections 
using non-high-strength bolts.  Hold rigidly to a straight line by sag rods.

1. Provide rake or gable purlins with tight-fitting closure channels and 
fasciae.

2. Locate and space wall girts to suit door and window arrangements and 
heights.

3. Provide supplemental framing at entire perimeter of openings, including 
doors, windows, louvers, ventilators, and other penetrations of roof and 
walls, including light fixtures.

4. Provide supplemental framing to support overhead door framings, 
motors, operators, counter-balance springs, and as otherwise required.

H. Bracing:  Install bracing in roof and sidewalls where indicated on erection 
drawings.

1. Tighten rod and cable bracing to avoid sag.

2. Locate interior end bay bracing only where indicated.

I. Framing for Openings:  Provide shapes of proper design and size to reinforce 
openings and to carry loads and vibrations imposed, including equipment 
furnished under mechanical and electrical work.  Securely attach to building 
structural frame.

3.4 ROOF PANEL INSTALLATION

A. General:  Provide roof panels of full length from eave to ridge when possible.  
Install panels perpendicular to purlins.

1. Field cutting by torch is not permitted.

2. Rigidly fasten eave end of roof panels and allow ridge end free 
movement due to thermal expansion and contraction.  Predrill panels.

3. Provide weatherseal under ridge cap.
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4. Flash and seal roof panels with weather closures at eaves, rakes, and at 
perimeter of all openings.  Fasten with self-tapping screws.

5. Install screw fasteners with power tools having controlled torque 
adjusted to compress neoprene washer tightly without damage to washer, 
screw threads, or panels.  Install screws in predrilled holes.

6. Use aluminum or stainless-steel fasteners for exterior applications and 
galvanized fasteners for interior applications.

7. Locate and space fastenings in true vertical and horizontal alignment.

8. Install ridge caps as roof panel work proceeds.

9. Locate panel splices over, but not attached to, structural supports.  
Stagger panel splices to avoid a four-panel lap splice condition.

B. Standing-Seam Insulated Roof Panels:  Fasten roof panels to purlins with 
concealed clips at each standing-seam joint.  Install clips over top of insulation at 
location and spacing determined by manufacturer.

1. Install clips to supports with self-drilling fasteners.

2. Crimp standing seams with manufacturer-approved motorized seamer 
tool so clip, panel, and factory-applied side-lap sealant are completely 
engaged.

3. At panel splices, nest panels with minimum 6-inch (150-mm) end lap, 
sealed with butyl sealant and fastened together by interlocking clamping 
plates.

3.5 WALL PANEL INSTALLATION

A. General:  Provide panels full height of building when possible.  Install panels 
perpendicular to girts.

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, 
lapped joints.  Install panels with vertical edges plumb.  Lap ribbed or 
fluted sheets one full rib corrugation.  Apply panels and associated items 
for neat and weathertight enclosure.  Avoid "panel creep" or application 
not true to line.

2. Unless otherwise indicated, begin panel installation at corners with 
center of rib lined up with line of framing.

3. Field cutting by torch is not permitted.
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4. Align bottom of wall panels and fasten with blind rivets, bolts, or self-
tapping screws.

5. Fasten flashing and trim around openings and similar elements with self-
tapping screws.

6. When two rows of panels are required, lap panels 4 inches (100 mm)
minimum.  Locate panel splices over structural supports.

7. When building height requires two rows of panels at gable ends, align 
lap of gable panels over wall panels at eave height.

8. Install screw fasteners with power tools having controlled torque 
adjusted to compress neoprene washer tightly without damage to washer, 
screw threads, or panels.  Install screws in predrilled holes.

9. Provide weather-resistant escutcheons for pipe and conduit penetrating 
exterior walls.

10. Flash and seal wall panels with weather closures under eaves and rakes, 
along lower panel edges, and at perimeter of all openings.

11. Apply elastomeric sealant continuously between metal base channel (sill 
angle) and concrete, and elsewhere as necessary for waterproofing.  
Handle and apply sealant and backup according to sealant manufacturer's 
written instructions.

12. Use aluminum or stainless-steel fasteners for exterior applications and 
galvanized fasteners for interior applications.

13. Locate and space fastenings in true vertical and horizontal alignment.

B. Factory-Assembled, Insulated Panels:  Install wall panels on exterior side of 
girts.  Attach panels to supports at each panel joint with concealed clip and 
fasteners at maximum 42 inches (1067 mm) o.c., but spaced not more than as 
recommended by manufacturer.

3.6 TRANSLUCENT PANEL INSTALLATION

A. Insulated Translucent Panels:  Attach plastic panels to structural framing 
according to manufacturer's written instructions.

1. Provide end laps of not less than 6 inches (150 mm) and side laps of not 
less than 1-1/2-inch (38-mm) corrugations for roof panels.

2. Provide end laps of not less than 4 inches (100 mm) and side laps of not 
less than 1-1/2-inch (38-mm) corrugations for wall panels.

248



Standish/Fryeburg
Section 13125
Page 29 of 33

3. Align horizontal laps with adjacent roof and wall panels.

4. Seal intermediate end laps and side laps of translucent panels with 
translucent mastic.

3.7 FASCIA AND SOFFIT PANEL INSTALLATION

A. General:  Provide panels full width of fasciae and soffits.  Install panels 
perpendicular to support framing.

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, 
lapped joints.  Install panels with vertical edges plumb.  Lap ribbed or 
fluted panels one full rib corrugation.  Apply panels and associated items 
for neat and weathertight enclosure.  Avoid "panel creep" or application 
not true to line.

2. Field cutting by torch is not permitted.

3. Fasten flashing and trim around openings and similar elements with self-
tapping screws.

4. Install screw fasteners with power tools having controlled torque 
adjusted to compress neoprene washer tightly without damage to washer, 
screw threads, or panels.  Install screws in predrilled holes.

5. Use aluminum or stainless-steel fasteners for exterior applications and 
galvanized fasteners for interior applications.

6. Locate and space fastenings in true vertical and horizontal alignment.

B. Fascia Panels:  Align bottom of panels and fasten with blind rivets, bolts, or self-
tapping screws.  Flash and seal panels with weather closures where fasciae meet 
soffits, along lower panel edges, and at perimeter of all openings.

C. Soffit Panels:  Flash and seal panels with weather closures where soffit meets 
walls and at perimeter of all openings.

3.8 DOOR INSTALLATION

A. General:  Comply with manufacturer's written instructions for installing doors, 
hardware, operators, and other door components.  Coordinate installation with 
wall flashings and other components.  Seal perimeter of each door frame with 
elastomeric sealant used for panels.

B. Doors and Frames:  Install doors and frames straight, level, and plumb.  Securely 
anchor frames to building structure.  Set units with maximum 1/8-inch (3-mm)
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clearance between door and frame at jambs and head and maximum 3/4-inch
(19-mm) clearance between door and floor.

3.9 ACCESSORY INSTALLATION

A. General:  Install louvers and other accessories according to manufacturer's 
written instructions, with positive anchorage to building and weathertight 
mounting.  Coordinate installation with flashings and other components.

B. Flashing and Trim:  Comply with performance requirements, manufacturer's 
written installation instructions, and SMACNA's "Architectural Sheet Metal 
Manual."  Provide for thermal expansion of metal units; conceal fasteners where 
possible, and set units true to line and level as indicated.  Install work with laps, 
joints, and seams that will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without excessive oil canning, 
buckling, and tool marks and that is true to line and levels indicated, 
with exposed edges folded back to form hems.  Install sheet metal 
flashing and trim to fit substrates and to result in waterproof and 
weather-resistant performance.

2. Expansion Provisions:  Provide for thermal expansion of exposed 
flashing and trim.  Space movement joints at a maximum of 10 feet (3 
m) with no joints allowed within 24 inches (610 mm) of corner or 
intersection.  Where lapped or bayonet-type expansion provisions cannot 
be used or would not be sufficiently weather resistant and waterproof, 
form expansion joints of intermeshing hooked flanges, not less than 1 
inch (25 mm) deep, filled with mastic sealant (concealed within joints).

3. Separations:  Separate metal from incompatible metal or corrosive 
substrates by coating concealed surfaces, at locations of contact, with 
asphalt mastic or other permanent separation as recommended by 
manufacturer.

C. Louvers:  Set louvers complete with necessary hardware, anchors, dampers, 
weather guards, and equipment supports according to manufacturer's written 
instructions.  Locate and place louver units level, plumb, and at indicated 
alignment with adjacent work.

1. Use concealed anchorages where possible.  Provide brass or lead 
washers fitted to screws where required to protect metal surfaces and to 
make a weathertight connection.

2. Provide perimeter reveals and openings of uniform width for sealants 
and joint fillers.

3. Protect galvanized- and nonferrous-metal surfaces from corrosion or 
galvanic action by applying a heavy coating of bituminous paint on 
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surfaces that will be in contact with concrete, masonry, or dissimilar 
metals.

4. Install concealed gaskets, flashings, joint fillers, and insulation, as louver 
installation progresses, where required to make louver joints 
weathertight.  Comply with Division 7 Section "Joint Sealants" for 
sealants applied during louver installation.

D. Pipe Flashing:  Form flashing around pipe penetration and roof panels.  Fasten 
and seal to roof panel as recommended by manufacturer.

3.10 ERECTION AND LOCATION TOLERANCES

A. Structural-Steel Erection Tolerances:  Comply with erection tolerance limits of 
AISC S303, "Code of Standard Practice for Steel Buildings and Bridges."

B. Roof Panel Installation Tolerances:  Shim and align units within installed 
tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as 
indicated and within 1/8-inch (3-mm) offset of adjoining faces and of alignment 
of matching profiles.

C. Wall Panel Installation Tolerances:  Shim and align units within installed 
tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on level, plumb, and location lines 
as indicated and within 1/8-inch (3-mm) offset of adjoining faces and of 
alignment of matching profiles.

3.11 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will perform field quality-control testing.

B. Extent and Testing Methodology:  Testing and verification procedures will be 
required of high-strength bolted connections.

1. Bolted connections will be visually inspected.

2. High-strength, field-bolted connections will be tested and verified 
according to procedures in RCSC's "Load and Resistance Factor Design 
Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

3. Field-bolted connections will be tested and verified according to 
procedures in RCSC's "Load and Resistance Factor Design Specification 
for Structural Joints Using ASTM A 325 or A 490 Bolts."

C. Test results will be reported to Contractor.

3.12 ADJUSTING
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A. Doors:  After completing installation, lubricate, test, and adjust doors to operate 
easily, free from warp, twist, or distortion.

B. Louvers:  After completing installation, including work by other trades, 
lubricate, test, and adjust units to operate easily, free from warp, twist, or 
distortion.

1. Adjust louver blades to be weathertight when in closed position.

3.13 CLEANING AND PROTECTION

A. Touchup Painting:  Immediately after erection, clean, prepare, and prime or 
reprime welds, bolted connections, and abraded surfaces of prime-painted 
primary and secondary framing, accessories, and bearing plates.

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted 
connections, and abraded surfaces of shop-painted primary and secondary 
framing, accessories, and bearing plates are included in Division 9 Section 
"Painting."

C. Repair damaged galvanized coatings on exposed surfaces with galvanized repair 
paint according to ASTM A 780 and manufacturer's written instructions.

D. Roof and Wall Panels:  Remove temporary protective coverings and strippable 
films, if any, as soon as each panel is installed.  On completion of panel 
installation, clean finished surfaces as recommended by panel manufacturer and 
maintain in a clean condition during construction.

1. Replace panels that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures.

E. Louvers:  Provide temporary protective coverings where needed and approved by 
louver manufacturer.  Remove protective covering at time of Substantial 
Completion.

1. Restore louvers and vents damaged during installation and construction 
period, so no evidence remains of correction work.  If results of 
restoration are unsuccessful, as judged by Engineer, remove damaged 
units and replace with new units.

a. Clean and touch up minor abrasions in finishes with air-dried 
coating that matches color and gloss of, and is compatible with, 
factory-applied finish coating.

2. Test operation of adjustable wall louvers and adjust as needed to 
produce fully functioning units.
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3.14 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.

END OF SECTION 13125
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SECTION 15050

BASIC MECHANICAL MATERIALS AND METHODS

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. 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. Mechanical demolition.
9. Equipment installation requirements common to equipment sections.
10. Painting and finishing.
11. Concrete bases.
12. Supports and anchorages.

1.3 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, 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 duct shafts.
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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 Mechanical 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.
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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 mechanical 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 mechanical items requiring access that 
are concealed behind finished surfaces.  Access panels and doors are specified in Division 8 
Section "Access Doors and Panels."

PART 2 - PRODUCTS

2.1 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and joining 
methods.

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipefittings.

2.2 JOINING MATERIALS

A. Refer to individual Division 15 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 maximum thickness unless 
thickness or specific material is indicated.

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.

2. AWWA C110, rubber, flat face, 1/8 inch 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.
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D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813.

E. 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.

F. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded.

G. Solvent Cements for Joining Plastic Piping:

1. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656.
2. PVC to ABS Piping Transition:  ASTM D 3138.

2.3 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. Underground Piping NPS 1-1/2 and Smaller:  Manufactured fitting or coupling.
2. Underground Piping NPS 2 and Larger:  AWWA C219, metal sleeve-type coupling.
3. Aboveground Pressure Piping:  Pipe fitting.

2.4 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 minimum working 
pressure at 180 deg F. 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig
minimum working pressure as required to suit system pressures.

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. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig
minimum working pressure where required to suit system pressures.

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F. 
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G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig minimum working pressures at 225 deg F. 

2.5 MECHANICAL SLEEVE SEALS

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve.

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe.

2. Pressure Plates:  Stainless steel.  Include two for each sealing element.
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements.  Include one for each sealing element.

2.6 SLEEVES

A. Galvanized-Steel Sheet:  0.0239-inch 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 water stop, 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. Under deck Clamp:  Clamping ring with set screws.

2.7 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. Split Casting, Cast-Brass Type:  With concealed hinge and setscrew.

1. Finish:  Polished chrome-plated.

C. One-Piece, Stamped-Steel Type:  With setscrew and chrome-plated finish.

D. Split-Plate, Stamped-Steel Type:  With exposed-rivet hinge, setscrew spring clips setscrew or 
spring clips, and chrome-plated finish.

E. One-Piece, Floor-Plate Type:  Cast-iron floor plate.

F. Split Casting, Floor-Plate Type:  Cast brass with concealed hinge and setscrew.
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2.8 GROUT

A. Description:  ASTM C 1107, Grade B, no shrink and nonmetallic, dry hydraulic-cement grout.

1. Characteristics:  Post-hardening, volume-adjusting, no staining, no corrosive, 
nongaseous, and recommended for interior and exterior applications.

2. Design Mix:  5000-psi, 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 15 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:

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
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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 in Unfinished Service Spaces:  One-piece, cast-brass type with 

polished chrome-plated finish.
f. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate 

type.

M. Sleeves are not required for core- drilled holes

N. 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 above finished floor level.  Extend cast-iron sleeve fittings 
below floor slab as required to secure clamping ring if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials:

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6.
b. Steel Sheet Sleeves:  For pipes NPS 6 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 2 inches above finished floor level.  

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 7 Section "Joint Sealers" for materials and installation.

O. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 
for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches in diameter.
2. Install cast-iron "wall pipes" for sleeves 6 inches 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.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal.
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P. 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 annular 
clear space between pipe and sleeve for installing mechanical sleeve seals.

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.

Q. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations.  Seal pipe penetrations with fire stop materials.  Refer to Division 7 Section 
"Firestopping and Smoke Seals" for materials.

R. Verify final equipment locations for roughing-in.

S. 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 15 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.
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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 day Joining surfaces. Join pipe and fittings 
according to the following:

1. Comply with ASTM F402 for safe- handling practice of cleaners, primers, and solvent           
cements

3.3 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 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 mechanical 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 mechanical systems, equipment, and components is specified in Division 9 Section 
“Paints.”

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish.

3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 5 Section "Metal Fabrications" for structural steel.
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B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor mechanical materials and equipment.

C. Field Welding:  Comply with AWS D1.1.

3.7 GROUTING

A. Mix and install grout for mechanical 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 15050
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SECTION 15055

MOTORS

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 basic requirements for factory-installed motors.

1.3 DEFINITIONS

A. Factory-Installed Motor:  A motor installed by motorized-equipment manufacturer as a 
component of equipment.

B. Field-Installed Motor:  A motor installed at Project site and not factory installed as an integral 
component of motorized equipment.

1.4 SUBMITTALS

A. Product Data for Field-Installed Motors:  For each type and size of motor, provide nameplate 
data and ratings; shipping, installed, and operating weights; enclosure type and mounting 
arrangements; size, type, and location of winding terminations; conduit entry and ground lug 
locations; and information on coatings or finishes.

B. Field quality-control test reports.

C. Operation and Maintenance Data:  For field-installed motors to include in emergency, 
operation, and maintenance manuals.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
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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 NFPA 70.

1.6 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices and features that comply 
with the following:

1. Compatible with the following:

a. Magnetic controllers.
2. Matched to torque and horsepower requirements of the load.
3. Matched to ratings and characteristics of supply circuit and required control sequence.

PART 2 - PRODUCTS

2.1 MOTOR REQUIREMENTS

A. Motor requirements apply to factory -installed motors except as follows:

1. Manufacturer for a factory- installed motor requires ratings, performance, or 
characteristics, other than those specified in this Section, to meet performance specified.

2.2 MOTOR CHARACTERISTICS

A. Motors 1/2 HP and Larger:  As scheduled

B. Motors Smaller Than 1/2 HP:  As scheduled

C. Frequency Rating:  60 Hz.

D. Voltage Rating:  NEMA standard voltage selected to operate on nominal circuit voltage to 
which motor is connected.

E. Service Factor:  1.15 for open drip proof motors; 1.0 for totally enclosed motors.

F. Duty:  Continuous duty at ambient temperature of 105 deg F and at altitude of 3300 feet above 
sea level.
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G. 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.

H. Enclosure:  Open drip proof.

2.3 SINGLE-PHASE MOTORS

A. Type:  One of the following, to suit starting torque and requirements of specific motor 
application:

1. Permanent Split capacitor.
2. Split-phase start, capacitor run.
3. Capacitor start, capacitor run.

B. Shaded-Pole Motors:  For motors 1/20 hp and smaller only.

C. 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.

D. Bearings:  Ball type for belt-connected motors and other motors with high radial forces on 
motor shaft; sealed, prelubricated-sleeve type for other single-phase motors.

E. Source Quality Control for Field-Installed Motors:  Perform the following tests on each motor 
according to NEMA MG 1:

1. Measure winding resistance.
2. Read no-load current and speed at rated voltage and frequency.
3. Measure locked rotor current at rated frequency.
4. Perform high-potential test.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas to receive field-installed motors for compliance with requirements, installation 
tolerances, and other conditions affecting performance.

B. Examine roughing-in for conduit systems to verify actual locations of conduit connections 
before motor installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 MOTOR INSTALLATION
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A. Anchor each motor assembly to base, adjustable rails, or other support, arranged and sized 
according to manufacturer’s written instructions. Attach by bolting. Level and align with load 
transfer link.

3.3 ADJUSTING

A. Align motors, pulleys and belts. Tension belts according to manufacturer’s written instructions.

3.4 CLEANING

A.       After completing equipment installation, inspect unit components. Remove paint splatters and 
other spots, dirt, and debris. Repair damaged finish to match original finish.

B.       Clean motors, on completion of installation, according to manufacturer’s written instructions.

END OF SECTION 15055

267



Standish/Fryeburg
PIN 14462.10/14463.10

Highway Maintenance Garages
August 9, 2007

SECTION 15060

HANGERS AND SUPPORTS

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 hangers and supports for mechanical system piping and 
equipment:

1. Steel pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4. Thermal-hanger shield inserts.
5. Fastener systems.
6. Pipe stands.
7. Pipe positioning systems.
8. Equipment supports.

B. Related Sections include the following:

1. Division 5 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze 
hangers for pipe and equipment supports.

1.3 DEFINITIONS

A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc.

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and 
Supports."

1.4 PERFORMANCE REQUIREMENTS

A. Design supports for multiple pipes, including pipe stands, capable of supporting combined 
weight of supported systems, system contents, and test water.
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B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components.

1.5 SUBMITTALS

A. Product Data:  For the following:

1. Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.

B. Welding certificates.

1.6 QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel." 

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. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the 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. National Pipe Hanger Corporation.
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C. Galvanized, Metallic Coatings:  Pre-galvanized 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 THERMAL-HANGER SHIELD INSERTS

A. Description:  100-psig- 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.

C. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 533, Type I 
calcium silicate or ASTM C 552, Type II cellular glass with vapor barrier.

D. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I 
calcium silicate or ASTM C 552, Type II cellular glass.

E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.

F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.

G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature.

2.5 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, 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.

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 120 to 450 deg F pipes, 
NPS 4 to NPS 16, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 
pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.

4. 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.

5. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

6. Adjustable Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of 
noninsulated stationary pipes, NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated 
stationary pipes, NPS 1/2 to NPS 8.

8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated stationary 
pipes, NPS 1/2 to NPS 8.

9. Adjustable Swivel- Ring Band Hangers (MSS Type 10):  For suspension of noninsulated 
stationary pipes, NPS 1/2 to NPS 2.

10. Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11):  For 
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8. 

11. Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 
noninsulated stationary pipes, NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24):  For support of heavy pipes, NPS 1/2 to NPS 30.
13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 

contraction.
14. Pipe Saddle Supports (MSS Type 36):  For support of pipes, NPS 4 to NPS 36, with 

steel pipe base stanchion support and cast-iron floor flange.
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15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes, NPS 4 to NPS 36, with 
steel pipe base stanchion support and cast-iron floor flange and with U-bolt to retain 
pipe.

16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes, 
NPS 2-1/2 to NPS 36, if vertical adjustment is required, with steel pipe base stanchion 
support and cast-iron floor flange.

17. Single Pipe Rolls (MSS Type 41):  For suspension of pipes, NPS 1 to NPS 30, from 2 
rods if longitudinal movement caused by expansion and contraction might occur.

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2-1/2 to 
NPS 20, from single rod if horizontal movement caused by expansion and contraction 
might occur.

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes, NPS 2 to NPS 42, if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary.

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes, NPS 2 to NPS 24, if 
small horizontal movement caused by expansion and contraction might occur and 
vertical adjustment is not necessary.

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes, NPS 2 to 
NPS 30, if vertical and lateral adjustment during installation might be required in 
addition to expansion and contraction.

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, NPS 3/4 to 
NPS 20.

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 for heavy loads.

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. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent 

to flange edge.
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams.

272



Standish/Fryeburg
Section 15060

Page 6 of 8

9. Steel- Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-
beams for heavy loads.

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-
beams for heavy loads, with link extensions.

11. Malleable Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 
structural steel.

12. 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.
b. Medium (MSS Type 32):  1500 lb.
c. Heavy (MSS Type 33):  3000 lb.

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. Comply with MFMA-102 for metal framing system selections and applications that are not 
specified in piping system Sections.

L. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction.

M. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures.

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. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and 
other accessories.

C. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.

D. 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.

E. 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.
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F. 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.

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 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 NPS 4 and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe:  Not less than the following:

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inches thick.
b. NPS 4:  12 inches long and 0.06 inch thick.

5. Insert Material:  Length at least as long as protective shield.

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.

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:
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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:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Division 9 Section “Paints”. 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 15060
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SECTION 15075

MECHANICAL IDENTIFICATION

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 mechanical identification materials and their installation:

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. Valve numbering scheme.

D. Valve Schedules:  For each piping system.  Furnish extra copies (in addition to mounted copies) 
to include in maintenance manuals.

1.4 QUALITY ASSURANCE

A. ASME Compliance:  Comply with ASME A13.1, "Scheme for the Identification of Piping 
Systems," for letter size, length of color field, colors, and viewing angles of identification 
devices for piping.

1.5 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 location 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 IDENTIFICATION DEVICES

A. Equipment Markers:  Engraved, color-coded laminated plastic.  Include contact-type, permanent 
adhesive.

1. Terminology:  Match schedules as closely as possible.
2. Data:

a. Name and plan number.
b. Equipment service.
c. Design capacity.
d. Other design parameters such as pressure drop, entering and leaving conditions, 

and speed.

3. Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for 
equipment.

2.2 PIPING IDENTIFICATION DEVICES

A. Manufactured Pipe Markers, General:  Preprinted, color-coded, with lettering indicating service, 
and showing direction of flow.

1. Colors:  Comply with ASME A13.1, unless otherwise indicated.
2. Lettering:  Use piping system terms indicated and abbreviate only as necessary for each 

application length.
3. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers 

extending 360 degrees around pipe at each location.
4. Arrows:  Integral with piping system service lettering to accommodate both directions, or 

as separate unit on each pipe marker to indicate direction of flow.

B. Self-Adhesive Pipe Markers:  Plastic with pressure-sensitive, permanent-type, self-adhesive 
back.

2.3 DUCT IDENTIFICATION DEVICES

A. Duct Markers:  Engraved, color-coded laminated plastic.  Include direction and quantity of 
airflow and duct service (such as supply, return, and exhaust).  Include contact-type, permanent 
adhesive.
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2.4 VALVE TAGS

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers, with numbering scheme approved by Architect.  Provide 5/32-inch hole for 
fastener.

1. Material:  0.032-inch- thick aluminum.
2. Valve-Tag Fasteners:  Brass wire-link or beaded chain; or S-hook.

2.5 VALVE SCHEDULES

A. Valve Schedules:  For each piping system, on standard-size 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.

1. Valve-Schedule Frames:  Glazed display frame for removable mounting on masonry 
walls for each page of valve schedule.  Include mounting screws.

2. Frame:  Extruded aluminum.
3. Glazing:  ASTM C 1036, Type I, Class 1, Glazing Quality B, 2.5-mm, single-thickness 

glass.

PART 3 - EXECUTION

3.1 APPLICATIONS, GENERAL

A. Products specified are for applications referenced in other Division 15 Sections.  If more than 
single-type material, device, or label is specified for listed applications, selection is Installer's 
option.

3.2 EQUIPMENT IDENTIFICATION
1. Install and permanently fasten equipment nameplates on each major item of mechanical 

equipment that does not have nameplate or has nameplate that is damaged or located 
where not easily visible.  Locate nameplates where accessible and visible.  

B. Install equipment markers with permanent adhesive on or near each major item of mechanical 
equipment.  
1. Locate markers where accessible and visible.  Include markers for the following general 

categories of equipment:

a. Supply and exhaust fans.
b. Unit Heaters.
c. Water Heaters.
d. Boiler.
e. Pumps.
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3.3 PIPING IDENTIFICATION

A. Install manufactured pipe markers indicating service on each piping system.  Install with flow 
indication arrows showing direction of flow.

1. Pipes with OD, Including Insulation, and Less Than 6 Inches:  Pretensioned pipe 
markers.  Use size to ensure a tight fit.

2. Pipes with OD, Including Insulation, and Less Than 6 Inches:  Self-adhesive pipe 
markers.  Use color-coded, self-adhesive plastic tape, at least 3/4 inch wide, lapped at 
least 1-1/2 inches at both ends of pipe marker, and covering full circumference of pipe.

B. Stenciled Pipe Marker Option:  Stenciled markers may be provided instead of manufactured 
pipe markers, at Installer's option.  Install stenciled pipe markers complying with ASME A13.1 
on each piping system.

1. Identification Paint:  Use for contrasting background.
2. Stencil Paint:  Use for pipe marking.

C. Locate pipe markers and color bands where piping is exposed in finished spaces; machine 
rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior 
nonconcealed 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 nonaccessible 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 25 feet in 

areas of congested piping and equipment.

3.4 DUCT IDENTIFICATION

A. Install duct markers with permanent adhesive on air ducts in the following color codes: 

1. Blue:  For exhaust-, outside-, relief-, return-, and mixed-air ducts.
2. ASME A13.1 Colors and Designs:  For hazardous material exhaust.
3. Letter Size:  Minimum 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, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering.

B. Stenciled Duct Marker Option:  Stenciled markers, showing service and direction of flow, may 
be provided instead of laminated-plastic duct markers, at Installer's option, if lettering larger 
than 1 inch high is needed for proper identification because of distance from normal location of 
required identification.
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C. Locate markers near points where ducts enter into concealed spaces and at maximum intervals 
of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.

3.5 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; plumbing fixture supply stops; shutoff valves; faucets; 
convenience and lawn-watering hose connections; and HVAC terminal devices 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:

1. Valve-Tag Size and Shape:

a. Cold Water:  1-1/2 inches, square.
b. Hot Water:  1-1/2 inches, square.
c. Heating Hot Water: 1-1/2 inches, square.

2. Valve-Tag Color:

a. Cold Water:  Blue.
b. Hot Water:  Red.
c. Heating Hot Water: Yellow.

3. Letter Color:

a. Cold Water:  Black.
b. Hot Water:  Black.
c. Heating Hot Water: Black.

3.6 ADJUSTING

A. Relocate mechanical identification materials and devices that have become visually blocked by 
other work.

3.7 CLEANING

A. Clean faces of mechanical identification devices and glass frames of valve schedules.

END OF SECTION 15075
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SECTION 15083

PIPE INSULATION

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 preformed, rigid and flexible pipe insulation; insulating cements; field-
applied jackets; accessories and attachments; and sealing compounds.

B. Related Sections include the following:

1. Division 15 Section "Hangers and Supports" for pipe insulation shields and protection 
saddles.

1.3 SUBMITTALS

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field 
applied, if any), for each type of product indicated.

B. Installer Certificates:  Signed by the Contractor certifying that installers comply with 
requirements.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the U.S. Department of Labor, Bureau of 
Apprenticeship and Training.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate 
ASTM specification designation, type and grade, and maximum use temperature.
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1.6 COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields specified in 
Division 15 Section "Hangers and Supports."

B. Coordinate clearance requirements with piping Installer for insulation application.

C. Coordinate installation and testing of electric heat tracing.

1.7 SCHEDULING

A. Schedule insulation application after testing piping systems and, where required, after installing 
and testing heat-trace tape.  Insulation application may begin on segments of piping that have 
satisfactory test results.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Mineral-Fiber Insulation:

a. CertainTeed Manson.
b. Knauf FiberGlass GmbH.
c. Owens-Corning Fiberglas Corp.
d. Schuller International, Inc.

2. Cellular-Glass Insulation:

a. Pittsburgh-Corning Corp.

3. Flexible Elastomeric Thermal Insulation:

a. Armstrong World Industries, Inc.
b. Rubatex Corp.

4. Closed-Cell Phenolic-Foam Insulation:

a. Kooltherm Insulation Products, Ltd.
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2.2 INSULATION MATERIALS

A. Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin complying with the 
following:

1. Preformed Pipe Insulation:  Comply with ASTM C 547, Type 1, with factory-applied, all-
purpose, vapor-retarder jacket.

2. Blanket Insulation:  Comply with ASTM C 553, Type II, without facing.
3. Fire-Resistant Adhesive:  Comply with MIL-A-3316C in the following classes and 

grades:

a. Class 1, Grade A for bonding glass cloth and tape to unfaced glass-fiber insulation, 
for sealing edges of glass-fiber insulation, and for bonding lagging cloth to unfaced 
glass- fiber insulation.

b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces.

4. Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor 
applications.  Comply with MIL-C-19565C, Type II.

B. Closed-Cell Phenolic-Foam Insulation:  Preformed pipe insulation of rigid, expanded, closed-
cell structure.  Comply with ASTM C 1126, Type III, Grade 1.

2.3 FIELD-APPLIED JACKETS

A. General:  ASTM C 921, Type 1, unless otherwise indicated.

B. Foil and Paper Jacket:  Laminated, glass-fiber-reinforced, flame-retardant kraft paper and 
aluminum foil.

C. PVC Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for shop or 
field cutting and forming.

1. Adhesive:  As recommended by insulation material manufacturer.
2. PVC Jacket Color:  White.

2.4 ACCESSORIES AND ATTACHMENTS

A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  
Woven glass-fiber fabrics, plain weave, presized a minimum of 8 oz./sq. yd.

1. Tape Width:  4 inches.

B. Bands:  3/4 inch wide, in one of the following materials compatible with jacket:

1. Stainless Steel:  ASTM A 666, Type 304; 0.020 inch thick.
2. Galvanized Steel:  0.005 inch thick.
3. Aluminum:  0.007 inch thick.
4. Brass:  0.010 inch thick.
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5. Nickel-Copper Alloy:  0.005 inch thick.

C. Wire:  0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-inch, 
soft-annealed, galvanized steel.

2.5 VAPOR-RETARDERS

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with 
insulation materials, jackets, and substrates.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will 
adversely affect insulation application.

3.3 GENERAL APPLICATION REQUIREMENTS

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written 
instructions; with smooth, straight, and even surfaces; free of voids throughout the length of 
piping, including fittings, valves, and specialties.

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses 
required for each piping system.

C. Use accessories compatible with insulation materials and suitable for the service.  Use 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.

E. Apply 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. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a Vapor-
Retarder.
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H. Keep insulation materials dry during application and finishing.

I. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by the insulation material manufacturer.

J. Apply insulation with the least number of joints practical.

K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-
retarder integrity, unless otherwise indicated.  Refer to special instructions for applying 
insulation over fittings, valves, and specialties.

L. Hangers and Anchors:  Where Vapor-Retarder is indicated, seal penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-retarder mastic.

1. Apply insulation continuously through hangers and around anchor attachments.
2. For insulation application where Vapor-Retarders are indicated, extend insulation on 

anchor legs at least 12 inches from point of attachment to pipe and taper insulation ends.  
Seal tapered ends with a compound recommended by the insulation material 
manufacturer to maintain Vapor-Retarder.

3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by the insulation 
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and 
shield.

M. Insulation Terminations:  For insulation application where Vapor-Retarders are indicated, taper 
insulation ends.  Seal tapered ends with a compound recommended by the insulation material 
manufacturer to maintain Vapor-Retarder.

N. Apply adhesives and mastics at the manufacturer's recommended coverage rate.

O. Apply insulation with integral jackets as follows:

1. Pull jacket tight and smooth.
2. Circumferential Joints:  Cover with 3-inch- wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of 
strip and spaced 4 inches o.c.

3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches.  Apply 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 4 inches o.c.

a. Exception:  Do not staple longitudinal laps on insulation having a Vapor-Retarder.

4. Vapor-Retarder Mastics:  Where Vapor-Retarders are indicated, apply mastic on seams 
and joints and at ends adjacent to flanges, unions, valves, and fittings.

5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with 
vapor-retarder mastic.
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P. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof 
flashing.

1. Seal penetrations with vapor-retarder mastic.
2. Apply insulation for exterior applications tightly joined to interior insulation ends.
3. Extend metal jacket of exterior insulation outside roof flashing at least 2 inches below top 

of roof flashing.
4. Seal metal jacket to roof flashing with vapor-retarder mastic.

Q. Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, terminate insulation 
flush with mechanical sleeve seal.  Seal terminations with vapor-retarder mastic.

R. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and 
floors.

S. Fire-Rated Wall and Partition Penetrations:  Apply insulation continuously through penetrations 
of fire-rated walls and partitions.

T. Floor Penetrations:  Apply insulation continuously through floor assembly.

1. For insulation with Vapor-Readers, seal insulation with vapor-retarded mastic where 
floor supports penetrate Vapor-Retarded.

3.4 MINERAL-FIBER INSULATION APPLICATION

A. Apply insulation to straight pipes and tubes as follows:

1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without 
deforming insulation materials.

2. Where Vapor-Readers are indicated, seal longitudinal seams and end joints with vapor-
retarded mastic.  Apply Vapor-Retarded to ends of insulation at intervals of 15 to 20 feet
to form a Vapor-Retarded between pipe insulation segments.

3. For insulation with factory-applied jackets, secure laps with outward clinched staples at 6 
inches o.c.

4. For insulation with factory-applied jackets with Vapor-Retarders, do not staple 
longitudinal tabs but secure tabs with additional adhesive as recommended by the 
insulation material manufacturer and seal with vapor-retarder mastic.

B. Apply insulation to fittings and elbows as follows:

1. Apply premolded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturers written instructions.

2. When premolded insulation elbows and fittings are not available, apply mitered sections 
of pipe insulation, or glass-fiber blanket insulation, to a thickness equal to adjoining pipe 
insulation.  Secure insulation materials with wire, tape, or bands.

3. Cover fittings with standard PVC fitting covers.
4. Cover fittings with heavy PVC fitting covers.  Overlap PVC covers on pipe insulation 

jackets at least 1 inch at each end.  Secure fitting covers with manufacturer's attachments 
and accessories.  Seal seams with tape and vapor-retarder mastic.
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C. Apply insulation to valves and specialties as follows:

1. Apply premolded insulation sections of the same material as straight segments of pipe 
insulation when available.  Secure according to manufacturers written instructions.

2. When premolded insulation sections are not available, apply glass-fiber blanket 
insulation to valve body.  Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation.  For check valves, arrange insulation for 
access to strainer basket without disturbing insulation.

3. Apply insulation to flanges as specified for flange insulation application.
4. Use preformed standard PVC fitting covers for valve sizes where available.  Secure 

fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and 
vapor-retarder mastic.

5. Use preformed heavy PVC fitting covers for valve sizes where available.  Secure fitting 
covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-
retarder mastic.

6. For larger sizes where PVC fitting covers are not available, seal insulation with canvas 
jacket and sealing compound recommended by the insulation material manufacturer.

3.5 FIELD-APPLIED JACKET APPLICATION

A. Apply glass-cloth jacket, where indicated, directly over bare insulation or insulation with 
factory-applied jackets.

1. Apply jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- thick coats of jacket manufacturer's 

recommended adhesive.
3. Completely encapsulate insulation with jacket, leaving no exposed raw insulation.

B. Foil and Paper Jackets:  Apply foil and paper jackets where indicated.

1. Draw jacket material smooth and tight.
2. Apply lap or joint strips with the same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Apply jackets with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at 

end joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-retarder mastic.

C. Apply PVC jacket where indicated, with 1-inch overlap at longitudinal seams and end joints.  
Seal with manufacturer's recommended adhesive.

D. Apply metal jacket where indicated, with 2-inch overlap at longitudinal seams and end joints.  
Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant 
recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches
o.c. and at end joints.
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3.6 FINISHES

A. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of the 
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.

3.7 PIPING SYSTEM APPLICATIONS

A. Insulation materials and thicknesses are specified in schedules at the end of this Section.

B. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following 
systems, materials, and equipment:

1. Flexible connectors.
2. Vibration-control devices.
3. Fire-suppression piping.
4. Drainage piping located in crawl spaces, unless otherwise indicated.
5. Below-grade piping, unless otherwise indicated.
6. Chrome-plated pipes and fittings, unless potential for personnel injury.
7. Air chambers, unions, strainers, check valves, plug valves, and flow regulators.

3.8 FIELD QUALITY CONTROL

A. Inspection:  Perform the following field quality-control inspections, after installing insulation 
materials, jackets, and finishes, to determine compliance with requirements:

1. Inspect fittings and valves randomly selected by Architect.

B. Insulation applications will be considered defective if sample inspection reveals noncompliance 
with requirements.  Remove defective Work and replace with new materials according to these 
Specifications.

C. Reinstall insulation and covers on fittings and valves uncovered for inspection according to 
these Specifications.

3.9 INSULATION APPLICATION SCHEDULE, GENERAL

A. Refer to insulation application schedules for required insulation materials, Vapor-Retarders, and 
field-applied jackets.

B. Application schedules identify piping system and indicate pipe size ranges and material, 
thickness, and jacket requirements.
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3.10 INTERIOR INSULATION APPLICATION SCHEDULE

A. Service:  Domestic hot and tempered hot water.

1. Operating Temperature:  60 to 140 deg F. 
2. Insulation Material:  Mineral fiber.
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Pipe 1 ¼” and less : 1” 

b. Pipe 1 ½” and larger : 1.5” 

4. Field-Applied Jacket:  None.
5. Vapor-Retarder Required:  No.
6. Finish:  None.

B. Service:  Domestic Cold water.

1. Operating Temperature:  35 to 60 deg F. 
2. Insulation Material:  Mineral fiber.
3. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Copper Pipe, All pipe sizes: 1”:  

4. Field-Applied Jacket:  None.
5. Vapor-Retarder Required:  No.
6. Finish:  None.

C. Service: Heating Hot water.

1. Operating Temperature: 140 to 180 deg F.
2. Insulation Material: Mineral fiber.
3. Insulation Thickness: 

a. Pipe 1 1/4” and less: 1.5 inches.

4. Field-Applied Jacket: None.
5. Vapor- Retarder Required: No.
6. Finish: None.

END OF SECTION 15083
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SECTION 15122

METERS AND GAGES

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 meters and gages for mechanical systems:

1. Thermometers.
2. Gages.

B. Related Sections include the following:

1. Division 15 Section “Domestic Water Piping” for domestic water inside the building.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated, include performance curves.

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 BIMETALLIC-ACTUATED DIAL THERMOMETERS

A. Manufacturers:

1. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div.
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2. Ernst Gage Co.
3. Eugene Ernst Products Co.
4. Tel-Tru Manufacturing Company.
5. Trerice, H. O. Co.
6. Weiss Instruments, Inc.
7. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div.
8. WIKA Instrument Corporation.
9. Winters Instruments.

B. Description:  Direct-mounting, bimetallic-actuated dial thermometers complying with 
ASME B40.3.

C. Case:  Liquid-filled type, stainless steel with 3-inch diameter.

D. Element:  Bimetal coil.

E. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings.

F. Pointer:  Red or other dark-color metal.

G. Window:  Glass or plastic.

H. Ring:  Stainless steel.

I. Connector:  Adjustable angle type.

J. Stem:  Metal, for thermo well installation and of length to suit installation.

K. Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 
1.5 percent of range.

2.3 THERMOWELLS

A. Manufacturers:

1. AMETEK, Inc.; U.S. Gauge Div.
2. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div.
3. Ernst Gage Co.
4. Marsh Bellofram.
5. Weiss Instruments, Inc.
6. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div.
7. WIKA Instrument Corporation.
8. Winters Instruments.

B. Manufacturers:  Same as manufacturer of thermometer being used.

C. Description:  Pressure-tight, socket-type metal fitting made for insertion into piping and of type, 
diameter, and length required to hold thermometer.
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2.4 PRESSURE GAGES

A. Manufacturers:

1. AMETEK, Inc.; U.S. Gauge Div.
2. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div.
3. Ernst Gage Co.
4. Eugene Ernst Products Co.
5. KOBOLD Instruments, Inc.
6. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div.
7. WIKA Instrument Corporation.
8. Winters Instruments.

B. Direct Mounting, Dial-Type Pressure Gages:  Indicating-dial type complying with 
ASME B40.100.

1. Case Liquid-filled type, drawn steel or cast aluminum, 4-1/2-inch diameter.
2. Pressure-Element Assembly:  Bourdon tube, unless otherwise indicated.
3. Pressure Connection:  Brass, NPS 1/4, bottom-outlet type unless back-outlet type is 

indicated.
4. Movement:  Mechanical, with link to pressure element and connection to pointer.
5. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings.
6. Pointer:  Red or other dark-color metal.
7. Window:  Glass or plastic.
8. Ring:  Metal or plastic.
9. Accuracy:  Grade A, plus or minus 1 percent of middle half scale.
10. Vacuum-Pressure Range:  30-in. Hg of vacuum to 15 psig of pressure.
11. Range for Fluids under Pressure:  Two times operating pressure.

2.5 TEST PLUGS

A. Manufacturers:

1. Flow Design, Inc.
2. Peterson Equipment Co., Inc.
3. Sisco Manufacturing Co.
4. Trerice, H. O. Co.
5. Watts Industries, Inc.; Water Products Div.

B. Description:  Corrosion-resistant brass or stainless steel body with core inserts and gasketed and 
threaded cap, with extended stem for units to be installed in insulated piping.

C. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F. 

D. Core Inserts:  One or two self-sealing rubber valves.

1. Insert material for air, water, oil, or gas service at 20 to 200 deg F shall be CR.
2. Insert material for air or water service at minus 30 to plus 275 deg F shall be EPDM.
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E. Test Kit:  Furnish one test kit(s) containing one pressure gage and adaptor, one thermometer(s), 

and carrying case.  Pressure gage, adapter probes, and thermometer sensing elements shall be of 
diameter to fit test plugs and of length to project into piping.

1. Pressure Gage:  Small bourdon-tube insertion type with 2- to 3-inch-] diameter dial and 
probe.  Dial range shall be 0 to 200 psig.

2. Low-Range Thermometer:  Small bimetallic insertion type with 1- to 2-inch- diameter 
dial and tapered-end sensing element.  Dial ranges shall be 25 to 125 deg F. 

3. High- Range Thermometer:  Small bimetallic insertion type with 1- to 2-inch-] diameter 
dial and tapered-end sensing element.  Dial ranges shall be 0 to 220 deg F. 

4. Carrying case shall have formed instrument padding.

PART 3 - EXECUTION

3.1 THERMOMETER APPLICATIONS

A. Install liquid-filled-case-type, bimetallic-actuated dial thermometers at suction and discharge of 
each pump and where indicated.

B. Provide the following temperature ranges for thermometers:

1. Domestic Hot Water:  30 to 180 deg F, with 2-degree scale divisions.
2. Domestic Cold Water:  30 to 130 deg F, with 2-degree scale divisions.
3. Heating Hot Water: 100 to 240 deg F, with 2-degree scale divisions.

3.2 GAGE APPLICATIONS

A. Install dry-case-type pressure gages for discharge of each pressure-reducing valve.

B. Install liquid-filled-case-type pressure gages at suction and discharge of each pump.

3.3 INSTALLATIONS

A. Install direct-mounting thermometers and adjust vertical and tilted positions.

B. Install remote-mounting dial thermometers on panel, with tubing connecting panel and 
thermometer bulb supported to prevent kinks.  Use minimum tubing length.

C. Install thermo wells with socket extending a minimum of 2 inches into fluid and in vertical 
position in piping tees where thermometers are indicated.

D. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most 
readable position.
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3.4 CONNECTIONS

A. Install meters and gages adjacent to machines and equipment to allow service and maintenance 
for meters, gages, machines, and equipment.

3.5 ADJUSTING

A. Calibrate meters according to manufacturers written instructions, after installation.

B. Adjust faces of meters and gages to proper angle for best visibility.

END OF SECTION 15122
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SECTION 15140

DOMESTIC WATER PIPING

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 domestic water piping and water meters inside the building.

B. Related Sections include the following:

1. Division 15 Section "Meters and Gages" for thermometers, pressure gages, and fittings.
2. Division 15 Section "Plumbing Specialties" for water distribution piping specialties.

1.3 PERFORMANCE REQUIREMENTS

A. Provide components and installation capable of producing domestic water piping systems with 
125 psig, unless otherwise indicated.

1.4 SUBMITTALS

A. Product Data:  For pipe, tube, fittings, and couplings and water meters.

1.5 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 61, "Drinking Water System Components - Health Effects, Sections 1 
through 9," for potable domestic water piping and components.PRODUCTS

1.6 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

1.7 PIPING MATERIALS

A. Refer to Part 3 "Pipe and Fitting Applications" Article for applications of pipe, tube, fitting, and 
joining materials.

B. Transition Couplings for Aboveground Pressure Piping:  Coupling or other manufactured fitting 
the same size as, with pressure rating at least equal to and ends compatible with, piping to be 
joined.

C. Transition Coupling for underground Pressure Piping:  AWWA C219, metal, sleeve-type 
coupling or other manufactured fitting the same size as, with pressure rating at least equal to 
and ends compatible with, piping to be joined.

1.8 STEEL PIPE AND FITTINGS

A. Steel Pipe:  ASTM A 53, Type E or S, Grade A or B, Schedule 40, galvanized.  Include ends 
matching joining method.

1. Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106, 
Schedule 40, galvanized, seamless steel pipe.  Include ends matching joining method.

1.9 COPPER TUBE AND FITTINGS

A. Soft Copper Tube:  ASTM B 88, Types K and L, water tube, annealed temper.

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 
flanges if required to match piping.

3. 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.

B. Hard Copper Tube:  ASTM B 88, Types L and M, water tube, drawn temper.

1. Copper Pressure Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings.  Furnish wrought-copper fittings if indicated.

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.  Furnish Class 300 
flanges if required to match piping.

3. 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.
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1.10 VALVES

A. Balancing and drain valves are specified in Division 15 Section "Plumbing Specialties."

PART 2 - EXECUTION

2.1 EXCAVATION

A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork."

2.2 PIPE AND FITTING APPLICATIONS

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 may be used on aboveground piping, unless otherwise indicated.

C. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground 
copper tubing.

D. Under Building Slab, Water-Service Piping on Service Side of Water Meter:  Refer to 
Division 2 Section "Water Distribution."

E. Aboveground Domestic Water Piping:  Use any of the following piping materials for each size 
range:

1. NPS 1 and Smaller:  Hard copper tube, Type L; copper pressure fittings; and soldered 
joints.

2. NPS 1-1/4 and NPS 1-1/2:  Hard copper tube, Type L; copper pressure fittings; and 
soldered joints.

3. NPS 2:  Hard copper tube, Type L; copper pressure fittings; and soldered joints.

2.3 VALVE APPLICATIONS

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply:

1. Shutoff Duty:  Use bronze ball or gate valves for piping NPS 2 and smaller.  Use cast-
iron butterfly or gate valves with flanged ends for piping NPS 2-1/2 and larger.

2. Throttling Duty:  Use bronze ball or globe valves for piping NPS 2 and smaller.  Use 
cast-iron butterfly valves with flanged ends for piping NPS 2-1/2 and larger.

3. Drain Duty:  Hose-end drain valves.

B. Cast-iron, grooved-end valves may be used with grooved-end piping.
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C. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment. Use ball valves for piping NPS 2 and smaller.  

D. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, 
and where required to drain water piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.

2.4 PIPING INSTALLATION

A. Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical 
Materials and Methods."

B. Install under-building-slab copper tubing according to CDA's "Copper Tube Handbook."

C. 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 15 
Section "Basic Mechanical Materials and Methods."

D. Install wall penetration system at each service pipe penetration through foundation wall.  Make 
installation watertight.  Wall penetration systems are specified in Division 15 Section "Basic 
Mechanical Materials and Methods."

E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, 
inside the building at each domestic water service entrance.  Pressure gages are specified in 
Division 15 Section "Meters and Gages," and drain valves and strainers are specified in 
Division 15 Section "Plumbing Specialties."

F. Install water-pressure regulators downstream (if exceeding 60 psi) from shutoff valves.  Water-
pressure regulators are specified in Division 15 Section "Plumbing Specialties."

G. Install domestic water piping level without pitch and plumb.

H. Rough-in domestic water piping for water-meter installation according to Local Water 
Department requirements.

2.5 JOINT CONSTRUCTION

A. Basic piping joint construction requirements are specified in Division 15 Section "Basic 
Mechanical Materials and Methods."

B. 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.
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2.6 HANGER AND SUPPORT INSTALLATION

A. Pipe hanger and support devices are specified in Division 15 Section "Hangers and Supports."  
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 and Less:  MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet:  MSS Type 49, spring cushion rolls, if indicated.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze.

4. Base of Vertical Piping:  MSS Type 52, spring hangers.

B. Install supports according to Division 15 Section "Hangers and Supports."

C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch.

E. Install hangers for steel piping with the following maximum horizontal spacing and minimum 
rod diameters:

1. NPS 1-1/4 and Smaller:  84 inches with 3/8-inch rod.
2. NPS 1-1/2:  108 inches with 3/8-inch rod.
3. NPS 2:  10 feet with 3/8-inch rod.

F. Install supports for vertical steel piping every 15 feet.

G. 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 rod.
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod.

H. Install supports for vertical copper tubing every 10 feet.

2.7 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.
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D. Connect domestic water piping to water-service piping with shutoff valve, and extend and 
connect to the following:

1. Water Heaters:  Cold-water supply 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.  Refer to Division 15 Section "Plumbing Fixtures."

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 and larger.

2.8 FIELD QUALITY CONTROL

A. Inspect domestic water piping as follows:

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 24 hours 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 test or 
inspection, make required corrections and arrange for reinspection.

4. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction.

B. Test domestic water piping as follows:

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 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 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.

5. Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained.
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6. Prepare reports for tests and required corrective action.

2.9 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.

2.10 CLEANING

A. Clean and disinfect potable and non-potable domestic water piping as follows:

1. Purge new piping and parts of existing domestic water piping that have been altered, 
extended, or repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, 
if methods are not prescribed, procedures described in either AWWA C651 or 
AWWA C652 or as 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
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 200 
ppm 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.

END OF SECTION 15140
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SECTION 15150

SANITARY WASTE AND VENT PIPING

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 for waste, and vent piping inside the building:

B. Related Sections include the following:

1. Division 15 Section "Plumbing Specialties" for plumbing specialties.

1.3 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.

1.4 SUBMITTALS

A. Product Data:  For pipe, tube, fittings, and couplings.

B. Field quality-control inspection and test reports.

1.5 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 PIPING MATERIALS

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining 
materials.

2.3  CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings:  ASTM A 74, Service Extra- Heavy class.

B. Gaskets:  ASTM C 564, rubber.

2.4 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings:  ASTM A 888 or CISPI 301.

B. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant 
fasteners, and rubber sleeve with integral, center pipe stop.

PART 3 - EXECUTION

3.1 EXCAVATION

A. Refer to MaineDOT Standard Specifications for excavating, trenching, and backfilling.

3.2 PIPING APPLICATIONS

A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated.

1. Extra-Heavy Service class, cast-iron soil piping; gaskets, and gasketed joints.
2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless steel and rigid, 

unshielded couplings, and hubless coupling joints.

B. Underground, soil and waste piping NPS 5 and larger shall be any of the following:

• All Garage Bay Areas:

1. Extra-Heavy class, cast-iron soil piping, gaskets, and compression joints.

• Other Areas:

1. Service class, cast-iron soil piping, gaskets, and compression joints
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2. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless steel and 
heavy-duty shielded, cast-iron couplings; and hubless coupling joints.

3.3 PIPING INSTALLATION

A. Sanitary sewer piping outside the building is specified in MaineDOT Standard Specifications.

B. Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical 
Materials and Methods."

C. Install cleanouts at grade and extend to where building sanitary drains connect to Site piping.

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 15 
Section "Basic Mechanical Materials and Methods."

E. Install wall-penetration fitting 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."

1. Install encasement on underground piping according to ASTM A 674 or AWWA C105.

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:

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and 
smaller; 1 percent downward in direction of flow for piping NPS 4 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.
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J. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab 
is without membrane waterproofing.

K. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction.

3.4 JOINT CONSTRUCTION

A. Basic piping joint construction requirements are specified in Division 15 Section "Basic 
Mechanical Materials and Methods."

B. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for compression joints.

C. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for lead and oakum calked joints.

D. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless coupling joints.

3.5 VALVE INSTALLATION

A. General valve installation requirements are specified in Division 15 Section "Valves."

3.6 HANGER AND SUPPORT INSTALLATION

A. Pipe hangers and supports are specified in Division 15 Section "Hangers and Supports."  Install 
the following:

1. Vertical Piping:  MSS Type 8 or Type 42, clamps.
2. Install individual, straight, horizontal piping runs according to the following:

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet, if Indicated:  MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze.

4. Base of Vertical Piping:  MSS Type 52, spring hangers.

B. Install supports according to Division 15 Section "Hangers and Supports."

C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters:
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1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod.
2. NPS 3:  60 inches with 1/2-inch rod.
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod.
4. NPS 6:  60 inches with 3/4-inch rod.

F. Install supports for vertical cast-iron soil piping every 15 feet.

3.7 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect waste piping to exterior waste piping.  Use transition fitting to join dissimilar piping 
materials.

C. Connect drainage and vent piping to the following:

1. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction.

2. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code.

3. 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
and larger.

3.8 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 
or, in absence of published procedures, as follows:

1. 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 separate report 
for each test, complete with diagram of portion of piping tested.
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2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent 
piping until it has been tested and approved.  Expose work that was covered or concealed 
before it was tested.

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside 
leaders, on completion of roughing-in.  Close openings in piping system and fill with 
water to point of overflow, but not less than 10-foot head of water.  From 15 minutes 
before inspection starts to completion of inspection, water level must not drop.  Inspect 
joints for leaks.

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps 
filled with water, test connections and prove they are gastight and watertight.  Plug vent-
stack openings on roof and building drains where they leave building.  Introduce air into 
piping system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap 
of water closet to measure this pressure.  Air pressure must remain constant without 
introducing additional air throughout period of inspection.  Inspect plumbing fixture 
connections for gas and water leaks.

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 required corrective action.

3.9 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 15150
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SECTION 15181

HYDRONIC PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and 
specialties for the following:

1. Hot-water heating piping.
2. Makeup-water piping.

B. See Division 15 Section "Hydronic Pumps" for pumps, motors, and accessories for hydronic 
piping.

1.2 PERFORMANCE REQUIREMENTS

A. Hydronic piping components and installation shall be capable of withstanding the following 
minimum working pressure and temperature:

1. Hot-Water Heating Piping: 125 psig at 200 deg F (93 deg C).
2. Makeup-Water Piping:  80 psig at 150 deg F (66 deg C).

1.3 SUBMITTALS

A. Product Data:  For each type of the following:

1. Chemical treatment.
2. Hydronic specialties.

B. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME 
label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 1.
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PART 2 - PRODUCTS

2.1 COPPER TUBE AND FITTINGS

A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L.

B. Annealed-Temper Copper Tubing:  ASTM B 88, Type K.

C. DWV Copper Tubing:  ASTM B 306, Type DWV.

D. Wrought-Copper Fittings:  ASME B16.22.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

2.2 STEEL PIPE AND FITTINGS

A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as 
indicated in Part 3 "Piping Applications" Article.

B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping 
Applications" Article.

C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in Part 3 
"Piping Applications" Article.

D. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 
"Piping Applications" Article.

E. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; raised 
ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.

F. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, 
nuts, and gaskets of the following material group, end connections, and facings:

1. Material Group:  1.1.
2. End Connections:  Butt welding.
3. Facings:  Raised face.

2.3 JOINING MATERIALS

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents.
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1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) 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.

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 joining copper 
with copper; or BAg-1, silver alloy for joining copper with bronze or steel.

2.4 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:

2.5 AIR CONTROL DEVICES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Amtrol, Inc.
2. Armstrong Pumps, Inc.
3. Bell & Gossett Domestic Pump; a division of ITT Industries.
4. Taco.

B. Manual Air Vents:

1. Body:  Bronze.
2. Internal Parts:  Nonferrous.
3. Operator:  Screwdriver or thumbscrew.
4. Inlet Connection:  NPS 1/2 (DN 15).
5. Discharge Connection:  NPS 1/8 (DN 6).
6. CWP Rating:  150 psig (1035 kPa).
7. Maximum Operating Temperature:  225 deg F (107 deg C).

C. Expansion Tanks:

1. Tank:  Welded steel, rated for 125-psig (860-kPa) working pressure and 375 deg F (191 
deg C) maximum operating temperature, with taps in bottom of tank for tank fitting and 
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taps in end of tank for gage glass.  Tanks shall be factory tested with taps fabricated and 
labeled according to ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.

2. Air-Control Tank Fitting:  Cast-iron body, copper-plated tube, brass vent tube plug, and 
stainless-steel ball check, 100-gal. (379-L) unit only; sized for compression-tank 
diameter.  Provide tank fittings for 125-psig (860-kPa) working pressure and 250 deg F
(121 deg C) maximum operating temperature.

3. Tank Drain Fitting:  Brass body, nonferrous internal parts; 125-psig (860-kPa) working 
pressure and 240 deg F (116 deg C) maximum operating temperature; constructed to 
admit air to compression tank, drain water, and close off system.

4. Gage Glass:  Full height with dual manual shutoff valves, 3/4-inch- (20-mm-) diameter 
gage glass, and slotted-metal glass guard.

D. In-Line Air Separators:

1. Tank:  One-piece cast iron with an integral weir constructed to decelerate system flow to 
maximize air separation.

2. Maximum Working Pressure:  Up to 175 psig (1207 kPa).
3. Maximum Operating Temperature:  Up to 300 deg F (149 deg C).

2.6 CHEMICAL TREATMENT

A. Bypass Chemical Feeder:  Welded steel construction; 125-psig (860-kPa) working pressure; 5-
gal. (19-L) capacity; with fill funnel and inlet, outlet, and drain valves.

1. Chemicals:  Specially formulated, based on analysis of makeup water, to prevent 
accumulation of scale and corrosion in piping and connected equipment.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A. Hot-water heating piping, aboveground, NPS 2 (DN 50) and smaller shall be any of the 
following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
2. Schedule 40 steel pipe; Class 125, cast-iron fittings; cast-iron flanges and flange fittings; 

and threaded joints.

B. Makeup-water piping installed aboveground shall be either of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.

3.2 VALVE APPLICATIONS

A. Install shutoff-duty valves at each branch connection to supply mains, and at supply connection 
to each piece of equipment.
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B. Install check valves at each pump discharge and elsewhere as required to control flow direction.

C. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and 
Pressure Vessel Code.  Install drip-pan elbow on safety-valve outlet and pipe without valves to 
the outdoors; and pipe drain to nearest floor drain or as indicated on Drawings.  Comply with 
ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1, for installation 
requirements.

D. Install pressure-reducing valves at makeup-water connection to regulate system fill pressure.

3.3 PIPING INSTALLATIONS

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.

B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas.

C. 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.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

I. Install piping to allow application of insulation.

J. Select system components with pressure rating equal to or greater than system operating 
pressure.

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing 
of valves.

L. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4
(DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere as 
required for system drainage.

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
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O. Install branch connections to mains using mechanically formed tee fittings in main pipe, with 
the branch connected to the bottom of the main pipe.  For up-feed risers, connect the branch to 
the top of the main pipe.

P. Install valves according to manufactures instructors.

Q. Install unions in piping, NPS 2 (DN 50) and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated.

R. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-
line pump, and elsewhere as indicated.  Install NPS 3/4 (DN 20) nipple and ball valve in 
blowdown connection of strainers NPS 2 (DN 50) and larger.  

S. Identify piping as specified in Division 15 Section “Mechanical Identification.”

3.4 HANGERS AND SUPPORTS

A. Comply with the following requirements for maximum spacing of supports.

B. Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet (6 m)
long.

2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet
(6 m) or longer.

3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer, 
supported on a trapeze.

4. Spring hangers to support vertical runs.
5. Provide copper-clad hangers and supports for hangers and supports in direct contact with 

copper pipe.

C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:

1. NPS 3/4 (DN 20):  Maximum span, 7 feet (2.1 m); minimum rod size, 1/4 inch (6.4 mm) .
2. NPS 1 (DN 25):  Maximum span, 7 feet (2.1 m); minimum rod size, 1/4 inch (6.4 mm).
3. NPS 1-1/2 (DN 40):  Maximum span, 9 feet (2.7 m); minimum rod size, 3/8 inch (10 

mm).
4. NPS 2 (DN 50):  Maximum span, 10 feet (3 m); minimum rod size, 3/8 inch (10 mm).

D. Install hangers for drawn-temper copper piping with the following maximum spacing and 
minimum rod sizes:

1. NPS 3/4 (DN 20):  Maximum span, 5 feet (1.5 m); minimum rod size, 1/4 inch (6.4 mm) .
2. NPS 1 (DN 25):  Maximum span, 6 feet (1.8 m); minimum rod size, 1/4 inch (6.4 mm).
3. NPS 1-1/2 (DN 40):  Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10 

mm).
4. NPS 2 (DN 50):  Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10 mm).

E. Support vertical runs at roof, at each floor, and at 10-foot (3-m) intervals between floors.
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3.5 PIPE JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 15 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.

3.6 HYDRONIC SPECIALTIES INSTALLATION

A. Install manual air vents at high points in piping and elsewhere as required for system air 
venting.

B. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 
percent upward slope toward tank.

C. Install in-line air separators in pump suction.  Install drain valve on air separators NPS 2
(DN 50) and larger.

D. Install bypass chemical feeders in each hydronic system where indicated, in upright position 
with top of funnel not more than 48 inches (1200 mm) above the floor.  Install feeder in 
minimum NPS 3/4 (DN 20) bypass line, from main with full-size, full-port, ball valve in the 
main between bypass connections.  Install NPS 3/4 (DN 20) pipe from chemical feeder drain, to 
nearest equipment drain and include a full-size, full-port, ball valve.

E. Install expansion tanks above the air separator.  Install tank fitting in tank bottom and charge 
tank.  Use manual vent for initial fill to establish proper water level in tank.

1. Install tank fittings that are shipped loose.
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2. Support tank from floor or structure above with sufficient strength to carry weight of 
tank, piping connections, fittings, plus tank full of water.  Do not overload building 
components and structural members.

3.7 TERMINAL EQUIPMENT CONNECTIONS

A. Sizes for supply and return piping connections shall be the same as or larger than equipment 
connections.

B. Install control valves in accessible locations close to connected equipment.

C. Install bypass piping with globe valve around control valve.  If parallel control valves are 
installed, only one bypass is required.

D. Install ports for pressure gages and thermometers at coil inlet and outlet connections according 
to Division 15 Section "Meters and Gages."

3.8 CHEMICAL TREATMENT

A. Fill system with fresh water and add liquid alkaline compound with emulsifying agents and 
detergents to remove grease and petroleum products from piping.  Circulate solution for a 
minimum of 24 hours, drain, clean strainer screens, and refill with fresh water.

B. Add initial chemical treatment and maintain water quality in ranges noted above for the first 
year of operation.

3.9 FIELD QUALITY CONTROL

A. Prepare hydronic piping according to ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during test.
2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 

pressure.  If temporary restraints are impractical, isolate expansion joints from testing.
3. Flush hydronic piping systems with clean water; then remove and clean or replace 

strainer screens.
4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be 

capable of sealing against test pressure without damage to valve.  Install blinds in flanged 
joints to isolate equipment.

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to 
protect against damage by expanding liquid or other source of overpressure during test.

B. Perform the following tests on hydronic piping:

1. Use ambient temperature water as a testing medium unless there is risk of damage due to 
freezing.  Another liquid that is safe for workers and compatible with piping may be 
used.
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2. While filling system, use vents installed at high points of system to release air.  Use 
drains installed at low points for complete draining of test liquid.

3. Isolate expansion tanks and determine that hydronic system is full of water.
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the 

system's working pressure.  Test pressure shall not exceed maximum pressure for any 
vessel, pump, valve, or other component in system under test.  Verify that stress due to 
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum 
yield strength or 1.7 times "SE" value in Appendix A in ASME B31.9, "Building 
Services Piping."

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 
joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing 
components, and repeat hydrostatic test until there are no leaks.

6. Prepare written report of testing.

C. Perform the following before operating the system:

1. Open manual valves fully.
2. Inspect pumps for proper rotation.
3. Set makeup pressure-reducing valves for required system pressure.
4. Inspect air vents at high points of system and determine if all are installed and operating 

freely (automatic type), or bleed air completely (manual type).
5. Set temperature controls so all coils are calling for full flow.
6. Inspect and set operating temperatures of hydronic equipment, such as boilers to 

specified values.
7. Verify lubrication of motors and bearings.

END OF SECTION 15181
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SECTION 15185

HYDRONIC PUMPS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Close-coupled, in-line centrifugal pumps.

1.2 SUBMITTALS

A. Product Data:  Include certified performance curves and rated capacities, operating 
characteristics, furnished specialties, final impeller dimensions, and accessories for each type of 
product indicated.  Indicate pump's operating point on curves.

B. Shop Drawings:  Show pump layout and connections.  Include setting drawings with templates 
for installing foundation and anchor bolts and other anchorages.

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. UL Compliance:  Comply with UL 778 for motor-operated water pumps.

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.
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2.2 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS

A. Manufacturers:

1. Armstrong Pumps Inc.
2. Aurora Pump; Division of Pentair Pump Group.
3. Bell & Gossett; Div. of ITT Industries.
4. Burks Pumps; Div. of Crane Pumps & Systems.
5. Demming Div.; Crane Co.
6. Flowserve Corporation; Div. of Ingersoll-Dresser Pumps.
7. Grundfos Pumps Corporation.
8. Little Giant Pump Co.; Subsidiary of Tecumseh Products Co.
9. MEPCO (Marshall Engineered Products Co.).
10. PACO Pumps.
11. Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.
12. Peerless Pump; a Member of the Sterling Fluid Systems Group.
13. Taco, Inc.
14. Thrush Company Inc.
15. Weinman; Div. of Crane Pumps & Systems.

B. Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, close-coupled, in-
line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor 
shafts mounted horizontally or vertically.  Rate pump for [125-psig (860-kPa)] minimum 
working pressure and a continuous water temperature of [200 deg F (93 deg C)] [ 225 deg F
(107 deg C)] [ 250 deg F (121 deg C)].

C. Pump Construction:

1. Casing:  Radially split, cast iron, with[ replaceable bronze wear rings,] threaded gage 
tappings at inlet and outlet, and threaded [companion-flange] [union end] connections.

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, 
and secured with a locking cap screw.  Trim impeller to match specified performance.

3. Pump Shaft:  [Steel, with copper-alloy shaft sleeve] [Stainless steel].
4. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel 

spring, and [Buna-N] [EPT] bellows and gasket.  Include water slinger on shaft between 
motor and seal.

5. Packing Seal:  Stuffing box, with a minimum of four rings of graphite-impregnated 
braided yarn with bronze lantern ring between center two graphite rings, and bronze 
packing gland.

6. Pump Bearings:  [Permanently lubricated ball bearings] [Oil lubricated; bronze-journal or 
thrust type].

D. Motor:  Single speed, with [permanently lubricated] [grease-lubricated] ball bearings, unless 
otherwise indicated; and rigidly mounted to pump casing.  Comply with requirements in 
Division 15 Section "Motors."

E. Capacities and Characteristics:
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1. See schedule.

PART 3 - EXECUTION

3.1 PUMP INSTALLATION

A. Comply with HI 1.4.

B. Install pumps with access for periodic maintenance including removal of motors, impellers, 
couplings, and accessories.

C. Independently support pumps and piping so weight of piping is not supported by pumps and 
weight of pumps is not supported by piping.

D. Install continuous-thread hanger rods and elastomeric hangers of sufficient size to support pump 
weight.  

E. Suspend vertically mounted, in-line centrifugal pumps independent of piping.  Install pumps 
with motor and pump shafts vertical.  Use continuous-thread hanger rods and elastomeric 
hangers of sufficient size to support pump weight.  

F. Paragraph and subparagraphs below are for base-mounted pumps that require design 
considerations for size, mass, and isolation from other structural members.  A foundation is not 
an inertia base.  Design and detail inertia bases on Drawings.

3.2 CONNECTIONS

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.

C. Connect piping to pumps.  Install valves that are same size as piping connected to pumps.

D. Ground equipment according to Division 16 Section "Grounding and Bonding."

E. Connect wiring according to Division 16 Section "Conductors and Cables."

END OF SECTION 15185
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SECTION 15191

FUEL OIL PIPING

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 used fuel oil piping and specialties within the building.  

1.3 PERFORMANCE REQUIREMENTS

A. Minimum Working-Pressure Rating:  Unless otherwise indicated, minimum pressure 
requirement for fuel oil piping is 150 psig.

1.4 SUBMITTALS

A. Product Data:  For the following:

1. Specialty valves.
2. Fuel oil piping.
3. Fuel Tanks.

B. Shop Drawings:  Fuel oil piping and equipment.  Include plans and attachments to other work.

1. Wiring Diagrams:  Power, signal, and control wiring.

1.5 QUALITY ASSURANCE

A. Welding:  Qualify processes and operators according to the ASME Boiler and Pressure Vessel 
Code:  Section IX.

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.
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C. Comply with NFPA 30, "Flammable and Combustible Liquids Code," and NFPA 31, 
"Installation of Oil Burning Equipment," for fuel oil piping materials, components, installations, 
testing, and inspecting.

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 PIPING MATERIALS

A. Steel Pipe: ASTM A 53, Type E or S, Grade B, Schedule 40, black.

1.  Malleable- Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with 
threaded ends according to ASME B1.20.1.

2. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and 
threaded ends according to ASME B1.20.1.

3. Cast-Iron Flanges and Flanged Fittings: ASME B16.1, Class 125.

4. Steel Welding Fittings: ASME B16.9, wrought steel or ASME B16.11, forged steel.

5. Steel Threaded Fittings: ASME B16.11, Forged steel with threaded ends according to 
ASME B1.20.1.

6. Steel Flanges and Flanged Fittings: ASME B16.5.

7. Gasket Material: Thickness, material, and type suitable for fuel oil.

B. Hard Copper Tube:  ASTM B 88, Type L, drawn temper.

1. Copper Fittings:  ASME B16.22, wrought copper, streamlined pattern.
2. Brazing Filler Metals:  AWS A5.8, Silver Classification BAg-1.  Filler metal containing 

phosphorus is prohibited.
3. Bronze Flanges and Flanged Fittings:  ASME B16.24, Class 150.
4. Gasket Material:  Thickness, material, and type suitable for fuel oil.

C. Transition Fittings:  Type, material, and end connections to match piping being joined.

D. Pipe Connectors:  UL 567, swivel or compression type for connection to equipment.
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E. Y-Pattern Strainers:  Minimum 125-psig working pressure; cast-iron body (ASTM A 126, 
Class B), threaded connections, perforated stainless-steel basket, and bottom drain connection.

F. Basket Strainers:  Minimum 125-psig working pressure; high-tensile cast-iron body 
(ASTM A 126, Class B), threaded- or flanged-end connections, bolted cover, perforated 
stainless-steel basket, and bottom drain connection.

G. Flexible Connectors:  UL listed for fuel oil systems; stainless-steel bellows with woven, 
flexible, bronze, wire-reinforcing protective jacket; 150-psig minimum working pressure and 
250 deg F maximum operating temperature.

H. Pressure and vacuum gages are specified in Division 15 Section "Meters and Gages."

2.3 SPECIALTY VALVES

A. Gate and Check Valves, NPS 2 and Smaller:  Class 125, bronze body, valves suitable for fuel 
oil service, with "WOG" indicated on body.  

1. Gate valves shall have solid wedge.
2. Swing check valves shall have bronze disc.
3. Lift check valves shall be vertical pattern; two-piece construction with bronze disc.

B. Ball Valves:  UL 842; metal-body ball valve with threaded ends according to ASME B1.20.1 
for pipe threads.

1. Manufacturers:

a. Conbraco Industries, Inc.; Apollo Div.
b. NIBCO INC.
c. Watts Industries, Inc.; Water Products Div.
d. Or approved equal

C. Pressure-Reducing Valves:  UL listed for fuel oil service.  Include bronze body with 150-psig
minimum pressure rating.

1. Manufacturers:

a. Anderson, Greenwood & Co.; Kunkle Valve Div.
b. Fulflo Specialties, Inc.
c. Webster Fuel Pumps & Valves; a division of Capital City Tool, Inc.

D. Oil Safety Valves:  UL listed for fuel oil service.  Include metal body; broken-line, oil shutoff 
feature; and 40-psig minimum pressure rating.

1. Manufacturers:

a. Suntec Industries, Inc.
b. Webster Fuel Pumps & Valves; a division of Capital City Tool, Inc.
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E. Drain Valves:  Bronze ball valves, complying with MSS SP-110 and having outlet connection 
according to ASME B1.20.7 for garden-hose thread with cap.

2.5 OIL TANKS 

A. Furnish and install 330-gallon, all-steel oil storage tanks as shown on the plans, 72” long x 27”
wide x 44-1/2” tall; constructed with 14 gauge steel for the shell and 12-gauge steel for the 
heads. The tank shall be manufactured in conformance with Underwriters Laboratories’ UL-80 
specifications and so labeled. Tank shall be provided with two handles, one on each end for use 
in handling tank during installation. Each handle shall be installed in pressed indentation 
designed to allow tank to be stored and shipped on end with handle installed.

B.  Tank shall include the following threaded connections: 1/2” drain fitting, three 2” on top 
centerline of the tank, and other fittings as required. Tank shall to be coated with primer.

C. Tanks shall be air tested at the factory but MUST be retested at the jobsite by the installer prior 
to installation.

D. Tanks shall be as manufactured by the Highland Tanks Co., or approved equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for fuel oil piping system to verify actual locations of piping connections 
before equipment installation.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 CONCRETE BASES

A. Install fuel oil tanks on concrete bases.  Concrete bases are specified in Division 15 Section 
"Basic Mechanical Materials and Methods."

3.3 PIPING INSTALLATION

A. Identify fuel oil piping and equipment as specified in Division 15 Section "Mechanical 
Identification."

B. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side 
down.

C. Install strainer on inlet side of control valves, pressure-reducing valves, fuel oil pumps, and oil 
burner connections.
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3.4 JOINT CONSTRUCTION

A. Joining Materials:  Brazing materials are specified in Division 15 Section "Basic Mechanical 
Materials and Methods."

B. Pipe joint construction is specified in Division 15 Section "Basic Mechanical Materials and 
Methods."

3.5 VALVE INSTALLATION

A. General valves installation requirements are specified in this section.

B. Install valves in accessible locations, protected from damage.

C. Install ball valves at branch connections to supply mains and at equipment.

D. Install drain valves at piping low points.

E. Identify valves as specified in Division 15 Section "Mechanical Identification."

3.6 HANGER AND SUPPORT INSTALLATION

A. Pipe hangers and supports and equipment supports materials and installation requirements are 
specified in Division 15 Section "Hangers and Supports."

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum 
rod sizes:

1. NPS 1/2 and Smaller:  Maximum span, 60 inches; minimum rod size, 3/8 inch.
2. NPS 3/4 to NPS 1-1/4:  Maximum span, 84 inches; minimum rod size, 3/8 inch.

C. Support vertical steel pipe at each floor and at spacing not greater than 15 feet.

D. Install hangers for horizontal drawn-temper copper tubing with the following maximum spacing 
and minimum rod sizes:

1. NPS 1/2 and Smaller:  Maximum span, 48 inches; minimum rod size, 3/8 inch.
2. NPS 3/4:  Maximum span, 60 inches; minimum rod size, 3/8 inch.

E. Support vertical copper tube at each floor and at spacing not greater than 10 feet.

3.7 CONNECTIONS

A. Install piping adjacent to equipment to allow service and maintenance.

B. Connect piping to equipment with oil ball valve and union.  Install union between valve and 
equipment.
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C. Install flexible piping connectors at final connection to burners or oil-fired appliances that must 
be moved for maintenance access.

D. Ground equipment according to Division 16.

E. Connect wiring according to Division 16.

3.8 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

1. Inspect and test fuel oil piping according to NFPA 31, "Tests of Piping" Paragraph; and 
according to requirements of authorities having jurisdiction.

2. Start fuel oil transfer pumps to verify for proper operation of pump and check for leaks.
3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment.

B. Repair leaks and defects with new materials and retest system until satisfactory results are 
obtained.

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.

END OF SECTION 15191
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SECTION 15211

GENERAL-SERVICE COMPRESSED-AIR 

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 piping and related specialties for general-service compressed-air systems 
operating at 200 psig and less.

B. Related Sections include the following:

1. Division 15 Section "Meters and Gages" for thermometers and pressure gages.
2. Division 15 Section "General-Service Compressed-Air Equipment" for compressed-air 

equipment and accessories.

1.3 SUBMITTALS

A. Product Data:  For the following:

1. Pipes, tubes, and fittings.
2. Flexible pipe connectors.
3. Safety valves.
4. Pressure regulators.
5. Filters.
6. Automatic drain valves.
7. Quick couplings.
8. Hose assemblies.
9. Air Compressor.

B. Coordination Drawings:  For general-service compressed-air systems.  Include relationship to 
other services that serve same work area.

C. Brazing Certificates:  As required by ASME Boiler and Pressure Vessel Code, Section IX, or 
AWS B2.2.

D. Welding Certificates:  As required by ASME Boiler and Pressure Vessel Code, Section IX.

E. Field quality-control test reports.

326



Standish/Fryeburg
Section 15211

Page 2 of 7

1.4 QUALITY ASSURANCE

A. Brazing:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX, "Welding and Brazing Qualifications," or AWS B2.2, "Standard for Brazing 
Procedure and Performance Qualification."

B. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX, "Welding and Brazing Qualifications."

C. Comply with ASME B31.1, "Power Piping," for high-pressure compressed-air piping.

D. Comply with ASME B31.9, "Building Services Piping," for low-pressure compressed-air 
piping.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for 
product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified.

2.2 PIPING MATERIALS

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining 
materials.

B. Copper Tube:  ASTM B 88, Type K or L, seamless, drawn-temper, water tube.  Provide Type K
if indicated.

1. Wrought-Copper Fittings:  ASME B16.22, solder-joint pressure type or MSS SP-73, 
wrought copper with dimensions for brazed joints.

C. Transition Couplings for Metal Piping:  Metal coupling or other manufactured fitting same size 
as, with pressure rating at least equal to and ends compatible with, piping to be joined.

2.3 JOINING MATERIALS

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for joining materials 
not in this Section.
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2.4 AIR COMPRESSOR

A. Air Compressor: Dic cast aluminum head and flywheel. Cast-iron piston and cylinder block, 
ductile iron crankshaft. Centrifugal unloaders. Two cylinders.

1. Mount on 80 gallon horizontal ASME Tank.
2. Factory set pressure switch.
3. Discharge Air Valve.
4. Drain Valve.

2.5 VALVES

A. General-Duty Valves:  Refer to Division 15 Section "Valves" for metal ball, butterfly, check, 
gate, and globe general-duty valves.

2.6 SPECIALTIES

A. Air-Line Pressure Regulators:  Bronze body, direct acting, spring-loaded manual pressure-
setting adjustment, and rated for 200-psig (1380-kPa) minimum inlet pressure, unless otherwise 
indicated.

1. Type:  Diaphragm operated.

B. Air-Line Lubricators:  Sizes and capacities indicated; equip with drip chamber and sight dome 
for observing oil drop entering airstream; with oil-feed adjustment screw and quick-release 
collar for easy bowl removal.

1. Provide with automatic feed device for supplying oil to lubricator.

C. Mechanical Filters:  Two-stage, mechanical-separation-type, air-line filters in sizes and ratings 
indicated.  Equip with deflector plates, resin-impregnated-ribbon-type filters with edge 
filtration, and drain cock.

D. Coalescing Filters:  Coalescing type with activated carbon capable of removing water and oil 
aerosols; with color-change dye to indicate when carbon is saturated and warning light to 
indicate when selected maximum pressure drop has been exceeded.

E. Automatic Drain Valves:  Corrosion-resistant metal body and internal parts, rated for 200-psig
minimum working pressure, capable of automatic discharge of collected condensate.

F. Quick Couplings:  Assembly with locking-mechanism feature for quick connection and 
disconnection of compressed-air hose.

1. Manufacturers:

a. Aeroquip Corporation.
b. Bowes Manufacturing, Inc.
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c. Foster Manufacturing Co., Inc.
d. Milton Industries, Inc.
e. Parker Hannifin Corporation; Fluid Connectors Group; Quick Coupling Div.
f. Rectus Corp.
g. Schrader- Bridgeport; Amflo Div.
h. Schrader- Bridgeport/Standard Thomson.
i. Snap- Tite, Inc.
j. TOMCO Products Inc.
k. Tuthill Corporation; Hansen Coupling Div.

G. Hose Assemblies:  Compatible hose, clamps, couplings, and splicers suitable for compressed-air 
service, of nominal diameter indicated, and rated for 300-psig minimum working pressure, 
unless otherwise indicated.

1. Hose:  Reinforced single -wire-braid, CR-covered hose for compressed-air service.
2. Hose Clamps:  Stainless-steel clamps or bands.
3. Hose Couplings:  Two-piece, straight-through, threaded brass or stainless-steel O-ring or 

gasket-seal swivel coupling with serrated ends for connecting two sections of hose.
4. Hose Splicers:  One-piece, straight-through brass or stainless-steel fitting with serrated 

ends for connecting two sections of hose.

2.7 IDENTIFICATION

A. Refer to Division 15 Section "Mechanical Identification" for identification of piping, valves, 
gages, and specialties.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A. Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings 
same as or higher than system pressure rating used in applications below, unless otherwise 
indicated.

B. Joining of Dissimilar Metal Piping:  Use dielectric fittings.  Refer to Division 15 Section "Basic 
Mechanical Materials and Methods" for dielectric fitting types.

1. NPS 2 and Smaller:  Dielectric unions.
2. NPS 2-1/2 to NPS 4:  Dielectric flanges.

C. Specialty and Equipment Flanged Connections:  Use cast-copper-alloy companion flange with 
gasket and brazed joint for connection to copper tube.

D. Use metal general-service compressed-air piping between air compressors and air receivers.  
Use of plastic piping for this application is prohibited.
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E. Low-Pressure Compressed-Air Piping between Air Compressors and Receivers:  Use any of the 
following piping materials for each size range:

1. NPS 2 and Smaller:  Copper tube, wrought-copper fittings, and brazed joints.
2. NPS 2-1/2 to NPS 4:  Copper tube, wrought-copper fittings, and brazed joints.

3.2 VALVE APPLICATIONS

A. General-Duty Valves:  Refer to Division 15 Section "Valves" for metal general-duty valves.  
Use metal valves, unless otherwise indicated.

1. Metal General-Duty Valves:  Use valve types specified in "Valve Applications" Article in 
Division 15 Section "Valves" according to the following:

a. Low-Pressure Compressed Air:  Valve types specified for low-pressure 
compressed air.

b. Equipment Isolation NPS 2 and Smaller:  Safety-exhaust copper-alloy ball valve 
with exhaust vent and pressure rating at least as great as piping system operating 
pressure.

3.3 PIPING INSTALLATION

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping 
installation.

B. Install air and drain piping with 1 percent slope downward in direction of airflow.

C. Install eccentric reducers where piping is reduced in direction of flow, with bottoms of both 
pipes and reducer fitting flush.

D. Install branch connections to compressed-air mains from top of main.  Provide drain leg and 
drain trap at end of each main and branch and at low points.

E. Install flexible pipe connector on each connection to air compressors.

F. Install thermometer and pressure gage on discharge piping from each air compressor and on 
each receiver; install according to Division 15 Section "Meters and Gages."

3.4 VALVE INSTALLATION

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping and 
valve installation.

B. Install shutoff valve at each connection to and from general-service compressed-air specialties, 
equipment, and accessories.  Install strainer if indicated.
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C. Install check valves to maintain correct direction of fluid flow to and from compressed-air 
piping specialties and equipment.

D. Install safety valves on receivers in quantity and size to relieve at least the capacity of connected 
air compressors.

E. Install automatic drain valves on intercoolers, aftercoolers, receivers, and dryers.  Discharge 
condensate over nearest floor drain.

F. Install safety valves where recommended by specialty manufacturers.

3.5 JOINT CONSTRUCTION

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 
construction.

B. Join copper tubing with brazed joints.  Use silver-composition or copper-phosphorus-
composition filler metal and comply with CDA's "Copper Tube Handbook," Section VII, 
"Brazed Joints."

C. Dissimilar Metal Piping Material Joints:  Use dielectric fittings.

3.6 HANGER AND SUPPORT INSTALLATION

A. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.  
Install the following:

1. Vertical Piping:  MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:  According to the following:

a. 100 Feet and Less:  MSS Type 1, adjustable, steel, clevis hangers.
b. Longer Than 100 Feet:  MSS Type 43, adjustable, roller hangers.
c. Longer Than 100 Feet, if Indicated:  MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze.

4. Base of Vertical Piping:  MSS Type 52, spring hangers.

B. Install supports according to Division 15 Section "Hangers and Supports."

C. Support horizontal piping within 12 inches of each fitting and coupling.

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 minimum rods.

1. NPS 1/2:  72 inches with 3/8-inch rod.
2. NPS 3/4:  84 inches with 3/8-inch rod.
3. NPS 1:  96 inches with 3/8-inch rod.
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4. NPS 1-1/4:  108 inches with 3/8-inch rod.

F. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters:

1. NPS 1/4:  60 inches with 3/8-inch rod.
2. NPS 3/8 and NPS 1/2:  72 inches with 3/8-inch rod.
3. NPS 3/4:  84 inches with 3/8-inch rod.
4. NPS 1:  96 inches with 3/8-inch rod.
5. NPS 1-1/4:  108 inches with 3/8-inch rod.

G. Install supports for vertical copper tubing every 10 feet.

3.7 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to specialties and equipment to allow service and maintenance.

C. Connect piping to air compressors, accessories, and specialties with shutoff valve and union or 
flanged connection.

3.8 LABELING AND IDENTIFICATION

A. Install identifying labels and devices for general-service compressed-air piping systems.  Refer 
to Division 15 Section "Mechanical Identification" for labeling and identification materials.

3.9 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

1. Test and adjust piping safety controls.  Replace damaged and malfunctioning safety 
controls.

2. Piping Leak Tests:  Test new and modified parts of existing piping.  Cap and fill general-
service compressed-air piping with oil-free dry air or gaseous nitrogen to pressure of 50 
psig above system operating pressure, but not less than 150 psig.  Isolate test source and 
let stand for four hours to equalize temperature.  Refill system, if required, to test 
pressure; hold for two hours with no drop in pressure.

a. Repair leaks and retest until no leaks exist.

3. Report results in writing.

END OF SECTION 15211
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SECTION 15412

EMERGENCY PLUMBING FIXTURES

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 emergency plumbing fixtures:

1. Self-contained eyewash equipment.
2. Water-tempering equipment.

1.3 DEFINITIONS

A. Accessible Fixture:  Emergency plumbing fixture that can be approached, entered, and used by 
people with disabilities.

B. Cooled Water:  Cooled potable water produced by water cooler.

C. Plumbed Emergency Plumbing Fixture:  Fixture with fixed, potable-water supply.

D. Self-Contained Emergency Plumbing Fixture:  Fixture with flushing-fluid-solution supply.

E. Tepid:  Approximately 85 deg F temperature.

1. Allowable Variation:  Plus or minus 5 deg F. 

1.4 SUBMITTALS

A. Product Data:  Include flow rates and capacities; shipping, installed, and operating weights; 
furnished specialties; and accessories for each product indicated.

B. Product Certificates:  Submit certificates of performance testing specified in "Source Quality 
Control" Article.

C. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements.
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D. Maintenance Data:  For emergency plumbing fixtures to include in maintenance manuals 
specified in Division 1.

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, marked for 
intended use.

B. ANSI Standard: Comply with ANSI Z358.1, “Emergency Eyewash and Shower Equipment.” 

C. Regulatory Requirements: Comply with requirements in ICC A117.1, “Accessible and Usable 
Buildings and Facilities” and Public Law 101-336, “Americans with Disabilities Act” about 
plumbing fixtures for people with disabilities. 

D. Regulatory Requirements: Comply with requirements in U.S. Architectural & Transportation 
Barriers Compliance Board’s “Uniform Federal Accessibility Standards (UFAS), 1985-494-
187” about plumbing fixtures for people with disabilities. 

E. Regulatory Requirements: Comply with requirements in Public Law 102-486, “Energy Policy 
Act,” about water flow and consumption rates for plumbing fixtures. 

F. NSF Standard: Comply with NSF 61, “Drinking Water System Components-Health Effects, for 
fixtures materials that will be in contact with potable water. 

1.6 COORDINATION

A. Coordinate roughing-in and final plumbing fixture locations, and verify that fixtures can be 
installed to comply with original design and referenced standards.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. For fixture descriptions in other Part 2 articles where the subparagraph titles "Products" 
introduce a list of manufacturers and their products, the following requirements apply for 
product selection:

1. Products:  Subject to compliance with requirements, provide one of the products 
specified in other Part 2 articles.
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2.2 EYE/FACE WASH UNIT

A. Hand-Held Drench Hoses: Plumbed, wall-mounting type with wall bracket.

1. Products:

a. Bradley Corporation;
b. Chicago Faucet Co.;
c. Encon Safety Products.
d. Guardian Equipment Co.
e. Haws Corporation Model 8905;
f. Lab Safety Supply, Inc.;
g. Speakman Co.;
h. WaterSaver Faucet Co.; 
i. Western Emergency Equipment;

2. Capacity: Deliver potable water at rate not less than 3.0 gpm for at least 15 minutes.
3. Supply Piping:  NPS ½ chrome-plated brass or stainless steel with flow regulator and 

stay-open control valve.
4. Control-Valve Actuator: Paddle.
5. Hose: Coiled, rubber, 12’ Length, re-coiling. 
6. Spray Heads: Twin.
7. Provide Lawler 911E tempering valve with integral check stops, set outlet temperature at 

80F and a watts Series GG-U5-Y2, ½” size pressure reducing valve with pressure gage 
set outlet pressure at 30/psig.  

2.3 WATER-TEMPERING EQUIPMENT

A. Hot- and Cold -Water-Tempering Equipment; Factory-fabricated equipment including water 
thermostatic mixing valve designed to provide 85 deg F potable water at emergency plumbing 
fixtures, to maintain temperature at plus or minus 5 deg F throughout required 15-minute test 
period, and in case of unit failure to continue cold-water flow, with union connections, controls, 
corrosion-resistant metal piping, and enclosure.

1. Products:
a. Lawler Manufacturing Co., IncModel #911, Thermostatic.
b. Leonard Valve Co.
c. Armstrong-Lynnwood, Inc. (RADA)

2.4 SOURCE QUALITY CONTROL

A. Certify performance of plumbed and self-contained emergency plumbing fixtures by 
independent testing agency acceptable to authorities having jurisdiction.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for water and waste piping systems to verify actual locations of piping 
connections before plumbed emergency plumbing fixture installation.  Proceed with installation 
only after unsatisfactory conditions have been corrected.

3.2 EMERGENCY PLUMBING FIXTURE INSTALLATION

A. Assemble emergency plumbing fixture piping, fittings, control valves, and other components 
according to manufacturer's written instructions.

B. Install fixtures level and plumb.

C. Fasten fixtures to substrate.

D. Install shutoff valves in water-supply piping to fixtures.  Use ball, gate, or globe valve if 
specific type valve is not indicated.  Install valves chained or locked in open position if 
permitted.  Install valves in locations where they can easily be reached for operation.  Refer to 
Division 15 Section "Valves" for general-duty shutoff valves.

1. Exception:  Omit shutoff valves on supplies to emergency equipment if prohibited by 
authorities having jurisdiction.

E. Install dielectric fitting in supply piping to fixture if piping and fixture connections are made of 
different metals.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for 
dielectric fittings.

F. Install indirect waste piping to wall on drain outlet of fixture receptors that are indicated to be 
indirectly connected to drainage system.  Refer to Division 15 Section "Sanitary, Drainage and 
Vent Piping" for piping.

G. Install escutcheons on piping wall and ceiling penetrations in exposed, finished locations.  Refer 
to Division 15 Section "Basic Mechanical Materials and Methods" for escutcheons.

H. Fill self-contained fixtures with flushing fluid.

3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties.

B. Connect hot- and cold-water-supply piping to hot- and cold-water-tempering equipment.  
Connect output from water-tempering equipment to emergency plumbing fixtures.
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3.4 FIELD QUALITY CONTROL

A. Mechanical-Component Testing:  After plumbing connections have been made, test for 
compliance with requirements.  Verify ability to achieve indicated capacities and temperatures.

B. Repair or replace malfunctioning units.  Retest as specified above after repairs or replacements 
are made.

C. Report test results in writing.

3.5 ADJUSTING

A. Adjust or replace fixture flow regulators for proper flow.

B. Adjust equipment temperature settings.

END OF SECTION 15412
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SECTION 15430

PLUMBING SPECIALTIES

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 plumbing specialties:

1. Backflow preventers.
2. Drain valves.
3. Miscellaneous piping specialties.
4. Sleeve penetration systems.
5. Flashing materials.
6. Cleanouts.
7. Floor drains.
8. Trench drains.
9. Wall hydrants.

B. Related Sections include the following:

1. Division 15 Section "Meters and Gages" for water meters, thermometers, and pressure 
gages.

1.3 PERFORMANCE REQUIREMENTS

A. Provide components and installation capable of producing piping systems with following 
minimum working-pressure ratings, unless otherwise indicated:

1. Domestic Water Piping:  125 psig.
2. Sanitary Waste and Vent Piping:  10-foot head of water.

1.4 SUBMITTALS

A. Product Data:  Include rated capacities and shipping, installed, and operating weights.  Indicate 
materials, finishes, dimensions, required clearances, and methods of assembly of components; 
and piping and wiring connections for the following:
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1. Backflow preventers.
2. Strainers.
3. Drain valves, hose bibbs, hydrants, and hose stations.
4. Sleeve penetration systems.

B. Field test reports.

C. Maintenance Data:  For plumbing specialties to include in maintenance manuals.  Include the 
following:

1. Backflow preventers.
2. Hose Bibbs.
3. Wall hydrants.

1.5 QUALITY ASSURANCE

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of plumbing 
specialties and are based on the specific system indicated.  Refer to Division 1 Section "Product 
Requirements."

B. Plumbing specialties shall bear label, stamp, or other markings of specified testing agency.

C. 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.

D. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for piping 
materials and installation.

E. NSF Compliance:

1. Comply with NSF 61, "Drinking Water System Components--Health Effects, Sections 1 
through 9," for potable domestic water plumbing specialties.

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. Products:  Subject to compliance with requirements, provide one of the products 
specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified.
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2.2 BACKFLOW PREVENTERS

A. Manufacturers:

1. Watts Industries, Inc.; Model #909S.
2. Ames Co., Inc.
3. B & K Industries, Inc.
4. Cla-Val Co.
5. Conbraco Industries, Inc.
6. Mueller Co.; Hersey Meters Div.
7. Watts Industries, Inc.; Water Products Div.
8. Zurn Industries, Inc.; Wilkins Div.

B. General:  ASSE standard, backflow preventers.

1. NPS 2 and Smaller:  Bronze body with threaded ends.
2. NPS 2-1/2 and Larger:  Bronze, cast-iron, steel, or stainless-steel body with flanged ends.

a. Interior Lining:  AWWA C550 or FDA-approved, epoxy coating for backflow 
preventers having cast-iron or steel body.

3. Interior Components:  Corrosion-resistant materials.
4. Exterior Finish:  Polished chrome plate if used in chrome-plated piping system.
5. Strainer:  On inlet, if indicated.

C. Pipe-Applied, Atmospheric-Type Vacuum Breakers:  ASSE 1001, with floating disc and 
atmospheric vent.

D. Hose-Connection Vacuum Breakers:  ASSE 1011, nickel plated, with nonremovable and 
manual drain features, and ASME B1.20.7, garden-hose threads on outlet.  Units attached to 
rough-bronze-finish hose connections may be rough bronze.

E. Reduced-Pressure-Principle Backflow Preventers:  ASSE 1013, suitable for continuous pressure 
application.  Include outside screw and yoke gate valves on inlet and outlet, and strainer on 
inlet; test cocks; and pressure-differential relief valve with ASME A112.1.2 air-gap fitting 
located between two positive-seating check valves.

2.3 DRAIN VALVES

A. Hose-End Drain Valves:  MSS SP-110, NPS 3/4 ball valve, rated for 400-psig minimum CWP.  
Include two-piece, copper-alloy body with standard port, chrome-plated brass ball, replaceable 
seats and seals, blowout-proof stem, and vinyl-covered steel handle.

1. Inlet:  Threaded or solder joint.
2. Outlet:  Short-threaded nipple with ASME B1.20.7, garden-hose threads and cap.

B. Hose-End Drain Valve:  MSS SP-80, gate valve, Class 125, ASTM B 62 bronze body, with 
NPS 3/4 threaded or solder-joint inlet and ASME B1.20.7, garden-hose threads on outlet and 
cap.  Hose bibbs are prohibited for this application.
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2.4 MISCELLANEOUS PIPING SPECIALTIES

A. Water Hammer Arresters:  ASSE 1010 or PDI-WH 201, metal-bellows type with pressurized 
metal cushioning chamber.  Sizes indicated are based on ASSE 1010 or PDI-WH 201, Sizes A 
through F.

1. Manufacturers:

a. Smith, Jay R. Mfg. Co., model #5005/5010/5020.
b. Josam Co.
c. Smith, Jay R. Mfg. Co., model #5005/5010/5020.
d. Tyler Pipe; Wade Div.
e. Zurn Industries, Inc.; Specification Drainage Operation.

B. Hose Bibbs:  Bronze body with replaceable seat disc complying with ASME A112.18.1M for 
compression-type faucets.  Include NPS 1/2 or NPS 3/4 threaded or solder-joint inlet, of design 
suitable for pressure of at least 125 psig; integral nonremovable, drainable hose-connection 
vacuum breaker; and garden-hose threads complying with ASME B1.20.7 on outlet.

1. Finish for Equipment Rooms:  Rough bronze.
2. Include operating key with each operating-key hose bibb.
3. Include integral wall flange with each chrome- or nickel-plated hose bibb.

2.5 WHEEL-HANDLE WALL HYDRANTS

A. Available Manufacturers:

1.        Arrowhead Brass products, Inc.
2.   B & K Industries, Inc.
3.         Mansfield Plumbing Products, Inc.
4.         NIBCO INC.
5.         Sioux Chief Manufacturing Co., Inc.
6.         Watts Industries, Inc.; Water Products Div.
7.         Woodford Manufacturing Co.
8.          Zurn Industries, Inc.; Jonespec Div.

B. Description:  Frost-proof design (exterior units only) similar to ASME A112.21.3M, for wall
mounting with wheel-handle operation, NPS ½ or NPS ¾ threaded or solder-joint inlet, casing 
and operating rod to match wall thickness, and projecting outlet with ASME B1.20.7 garden-
hose threads on outlet. Include wall clamp; integral vacuum breaker or nonremovable, drainable 
hose-connection vacuum breaker complying with ASSE 1011; and garden-hose threads 
complying with ASME B1.20.7 on outlet.

C. Air Vents: Float type for automatic air venting.

1. Bolted Construction: Bronze body with replaceable, corrosion-resistant metal float and 
stainless-steel mechanism and seat; threaded NPS ½ minimum inlet; 125-psig minimum 
pressure rating at 140 deg F; and threaded vent outlet.
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2. Welded Construction: Stainless-steel body with corrosion-resistant metal float and 

stainless- steel mechanism and seat, threaded NPS 3/8 minimum inlet, 150-psig minimum 
pressure rating, and threaded vent outlet.

2.6 SLEEVE PENETRATION SYSTEMS

A. Manufacturers:

1. ProSet Systems, Inc.

B. Description:  UL 1479, through-penetration firestop assembly consisting of sleeve and stack 
fitting with firestopping plug.

1. 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.

2. Stack Fitting:  ASTM A 48, gray-iron, hubless-pattern, wye-branch stack fitting with 
neoprene O-ring at base and gray-iron plug in thermal-release harness in branch.  Include 
PVC protective cap for plug.

a. Special Coating:  Include corrosion-resistant interior coating on fittings for plastic 
chemical waste and vent stacks.

2.7 CLEANOUTS

A. Cleanouts, 60:  Comply with ASME A112.36.2M.

1. Application:  Floor cleanout & Wall cleanout.
2. Products:

a. Josam Co Model #56040
b. Josam Co., Blucher-Josam Div.
c. Smith, Jay R. Mfg. Co.
d. Tyler Pipe, Wade Div. 
e. Watts Industries, Inc., Drainage Products Div.
f. Zurn Industries, Inc., Jonespec DivZurn Industries, Inc., Specification Drainage 

Operation;.

3. Body or Ferrule Material:  Cast iron.
4. Clamping Device:  Required.
5. Outlet Connection:  Threaded.
6. Closure:  Brass plug with straight threads and gasket.
7. Adjustable Housing Material:  Cast iron with threads.
8. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy.
9. Frame and Cover Shape:  Round.
10. Top Loading Classification:  Heavy Duty.

2.8 FLOOR DRAINS

A. Floor Drains, FD:  Comply with ASME A112.21.1M.
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1. Application:  Floor drain.
2. Products:

a. Josam Co.; Model # 30000-A.
b. Josam Co., Blucher-Josam Div.
c. Sioux Chief Manufacturing Co., Inc. 
d. Smith, Jay R. Mfg. Co. 
e. Tyler Pipe, Wade Div.
f. Watts Industries, Inc., Drainage Products Div.
g. Zurn Industries, Inc., Jonespec Div. 
h. Zurn Industries, Inc., Specification Drainage Operation; 

3. Body Material:  Rough Bronze.
4. Seepage Flange:  Required.
5. Clamping Device:  Required.
6. Outlet:  Bottom.
7. Exposed Surfaces and Interior Lining:  Acid-resistant enamel.
8. Sediment Bucket:  Not required.
9. Top or Strainer Material:  Nickel bronze.
10. Top of Body and Strainer Finish:  Nickel bronze].
11. Top Shape:  Round Square. 
12. Top Loading Classification:  Heavy Duty.
13. Funnel:  Not required.
14. Inlet Fitting:  Gray iron, with threaded inlet and threaded or spigot outlet, and trap seal 

primer valve connection.
15. Trap Material:  Cast iron].
16. Trap Pattern:  Standard P-trap.
17. Trap Features:  Trap seal primer valve drain connection] Cleanout and trap seal primer 

valve drain connection.

2.9 TRENCH DRAINS

A. Trench Drains: Zurn-Z886, 6” wide trench drain system with integral pitch at 1% minimum. 
Include Zurn Z-887 6”x20”sediment basin section as indicated on the drawings. The entire 
trench assembly shall be constructed of high density polyethylene structural composite material. 
Provide cast iron dura coated slotted grate with H 20 load rating. The system shall be complete 
with interlocking ends and combination tie-down/leveling devices. Provide 4” no-hub outlet 
adapter at 3” above bottom of catch basin as indicated on the drawings. 

PART 3 - EXECUTION

3.1 INSTALLATION

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for piping joining 
materials, joint construction, and basic installation requirements.
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B. Install backflow preventers in each water supply to mechanical equipment and systems and to 

other equipment and water systems that may be sources of contamination.  Comply with 
authorities having jurisdiction.

1. Locate backflow preventers in same room as connected equipment or system.
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 
diameters in drain piping and pipe to floor drain.  Locate air-gap device attached to or 
under backflow preventer.  Simple air breaks are not acceptable for this application.

3. Do not install bypass piping around backflow preventers.

C. Install pressure regulators with inlet and outlet shutoff valves and balance valve bypass.  Install 
pressure gages on inlet and outlet.

D. Install strainers on supply side of each control valve, pressure regulator, and solenoid valve.

E. Install expansion joints on vertical risers, stacks, and conductors if indicated.

F. 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 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 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping.
4. Locate at base of each vertical soil and waste stack.

G. Install cleanout deck plates with top flush with finished floor, for floor cleanouts for piping 
below floors.

H. Install cleanout wall access covers, of types indicated, with frame and cover flush with finished 
wall, for cleanouts located in concealed piping.

I. Install flashing flange and clamping device with each stack and cleanout passing through floors 
with waterproof membrane.

J. Install vent flashing sleeves on stacks passing through roof.  Secure over stack flashing 
according to manufacturer's written instructions.

K. 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. Install floor-drain flashing collar or flange so no leakage occurs between drain and 
adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.

3. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated.
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L. Fasten wall-hanging plumbing specialties securely to supports attached to building substrate if 

supports are specified and to building wall construction if no support is indicated.

M. Fasten recessed-type plumbing specialties to reinforcement built into walls.

N. Install wood-blocking reinforcement for wall-mounting and recessed-type plumbing specialties.

O. Install individual shutoff valve in each water supply to plumbing specialties.  Use ball, gate, or 
globe valve if specific valve is not indicated.  Install shutoff valves in accessible locations.  
Refer to Division 15 Section "Valves" for general-duty ball, butterfly, check, gate, and globe 
valves.

P. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is 
indicated.

Q. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 
within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding 
pipe fittings.

3.2 CONNECTIONS

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

C. Connect plumbing specialties to piping specified in other Division 15 Sections.

D. Ground equipment.

E. 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.

F. Connect plumbing specialties and devices that require power according to Division 16 Sections.

3.3 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 15430
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SECTION 15512

CAST-IRON BOILERS

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 packaged cast-iron boilers, trim, and accessories for generating hot water 
with the following configurations and burners:

1. Field assembled.
2. Oil burner.
3. Indirect Hot Water Storage Tank.

1.3 SUBMITTALS

A. Product Data:  Include performance data, operating characteristics, furnished specialties, and 
accessories.

B. Shop Drawings:  For boilers, boiler trim, and accessories.  Include plans, elevations, sections, 
details, and attachments to other work.

1. Wiring Diagrams:  Power, signal, and control wiring.

C. Source quality-control test reports.

D. Field quality-control test reports.

E. Operation and Maintenance Data:  For boilers, components, and accessories to include in 
emergency, operation, and maintenance manuals.

F. Warranty:  Special warranty specified in this Section.

G. Other Informational Submittals:

1. Startup service reports.
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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. ASME Compliance:  Fabricate and label boilers to comply with ASME Boiler and Pressure 
Vessel Code.

C. ASHRAE/IESNA 90.1 Compliance:  Boilers shall have minimum efficiency according to "Gas 
and Oil Fired Boilers - Minimum Efficiency Requirements."

D. DOE Compliance:  Minimum efficiency shall comply with 10 CFR 430, Subpart B, 
Appendix N, "Uniform Test Method for Measuring the Energy Consumption of Furnaces and 
Boilers."

E. I=B=R Compliance:  Boilers shall be tested and rated according to HI's "Rating Procedure for 
Heating Boilers" and "Testing Standard for Commercial Boilers," with I=B=R emblem on a 
nameplate affixed to boiler.

F. UL Compliance:  Test boilers for compliance with UL 726 Oil-Fired Boiler Assemblies.
Boilers shall be listed and labeled by a testing agency acceptable to authorities having 
jurisdiction.

1.5 COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 3.

1.6 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace controls and heat exchangers of boilers that fail in materials or workmanship within 
specified warranty period.

1. Warranty Period for Controls: 15 years from date of Substantial Completion.
2. Warranty Period for Heat Exchangers: 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:
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B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one of the following:

1. Slant/Fin Corp.
2. Viessmann Manufacturing Co. (US) Inc.
3. Bouderous

2.2 MANUFACTURED UNITS

A. Description:  Factory fabricated and field assembled.

1. Cast-iron sections shall be sealed pressure tight and held together with tie rods set on an 
insulated steel base; including insulated jacket and flue-gas vent connection.

2. Ship cast-iron sections disassembled with all materials and equipment, including seals, tie 
rods, and insulated jacket and flue-gas vent connection for field assembly.

B. Cast-Iron Section Design:

1. Configuration:  Wet base.
2. Number of Passes: Multiple.
3. Sectional Joints:  High-temperature sealant to seal flue-gas passages not in contact with 

heating medium, O-ring gaskets  and held together with tie rods.
4. Drain and blowdown tappings.
5. Return injection tube to equalize water flow to all sections.
6. Crown inspection tappings with brass plugs.
7. Built-in air separator.

C. Combustion Chamber:  Equipped with refractory and flame observation ports, front and back.

D. Casing:

1. Jacket:  Galvanized sheet metal, with snap-in or interlocking closures and powder-coated 
protective finish.

2. Insulation:  Minimum 4 inch thick, mineral-fiber insulation surrounding the heat 
exchanger.

3. Combustion Chamber Access:  Refractory lined, hinged, front.
4. Access:  For cleaning between cast-iron sections.
5. Draft Hood:  Flue canopy and rear flue connection shall be constructed of aluminized

steel containing adjustable outlet damper assembly.
6. Insulated base constructed of aluminized steel to permit boiler to be installed on 

combustible floor.
7. Mounting Frame:  Steel rails to mount assembled boiler package on concrete base.

E. Pilot: Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety 
shutoff with electronic supervision of burner flame.
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2.3 BURNER

A. Burner:  Welded construction with multivane, stainless-steel, flame-retention diffuser for fuel 
oil.

B. Blower:  Forward-curved centrifugal fan integral to burner, directly driven by motor; with 
adjustable, dual-blade damper assembly and locking quadrant to set air-fuel ratio.

1. Motors:  Comply with requirements specified in Division 15 Section "Motors."

a. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven 
load will not require motor to operate in service factor range above 1.0.

C. Oil Supply:  Control devices and modulating control sequence shall comply with requirements 
in.

1. Oil Piping Specialties:

a. Suction-line, manual, gate valve.
b. Removable-mesh oil strainer.
c. 0- to 30-inch Hg (0- to 101.3-kPa) vacuum; 0- to 30-psig (0- to 207-kPa) vacuum-

pressure gage.
d. 0- to 300-psig (0- to 2070-kPa) oil-nozzle pressure gage.
e. Nozzle-line, solenoid-safety-shutoff oil valve.

D. Pilot: Intermittent -electric-spark pilot ignition with 100 percent main-valve and pilot-safety 
shutoff solenoid using UV scanner flame-safety control.

E. Flue-Gas Recirculation:  Burner connections shall be equipped for recirculating flue gas.

1. Maximum Oxides of Nitrogen Emissions:  30 ppm.

2.4 TRIM

A. Include devices sized to comply with ANSI B31.9, "Building Services Piping."

B. Aquastat Controllers:  Operating 5 gph and high limit.

C. Safety Relief Valve:  ASME rated.

D. Pressure and Temperature Gage:  Minimum 3-1/2-inch- (89-mm-) diameter, combination water-
pressure and -temperature gage.  Gages shall have operating-pressure and -temperature ranges 
so normal operating range is about 50 percent of full range.

E. Boiler Air Vent:  Automatic.

F. Drain Valve:  Minimum NPS 3/4 (DN 20) hose-end gate valve.
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G. Indirect Hot Water Tank: Provide 80 gallon indirect hot water tank mounted beside boiler.
Model No WH-80, Slant Fin or approved equal.

2.5 CONTROLS

A. Refer to Division 15 Section "HVAC Instrumentation and Controls."

B. Boiler operating controls shall include the following devices and features:

1. Control transformer.
2. Set-Point Adjust:  Set points shall be adjustable.
3. Operating Pressure Control:  Factory wired and mounted to cycle burner.
4. Low-Water Cutoff and Pump Control:  Cycle pump(s) for makeup water control.
5. Sequence of Operation:  Electric, factory-fabricated and field-installed panel (see Section 

15700) to control burner firing rate to reset supply-water temperature inversely with 
outside-air temperature.  At 0 deg F (minus 17 deg C) o utside-air temperature, set supply-
water temperature at 140 deg F (60 deg C).

C. Burner Operating Controls:  To maintain safe operating conditions, burner safety controls limit 
burner operation.

1. High Cutoff:  Automatic reset stops burner if operating conditions rise above maximum 
boiler design temperature.

2. Low-Water Cutoff Switch:  Electronic probe shall prevent burner operation on low water.  
Cutoff switch shall be fix type manual -reset type.

3. Blocked Vent Safety Switch:  Manual-reset switch factory mounted on draft diverter.
4. Rollout Safety Switch:  Factory mounted on boiler combustion chamber.
5. Audible Alarm:  Factory mounted on control panel with silence switch; shall sound alarm 

for above conditions.

2.6 ELECTRICAL POWER

A. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are specified in 
Division 16 Sections.

B. Single-Point Field Power Connection:  Factory-installed and -wired switches, motor controllers, 
transformers, and other electrical devices necessary shall provide a single-point field power 
connection to boiler.

1. House in NEMA 250, Type 1 enclosure.
2. Wiring shall be numbered and color-coded to match wiring diagram.
3. Install factory wiring outside of an enclosure in a metal raceway.
4. Field power interface shall be to  fused disconnect switch.
5. Provide branch power circuit to each motor and to controls with disconnect switch.
6. Provide each motor with overcurrent protection.
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2.7 SOURCE QUALITY CONTROL

A. Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler and 
Pressure Vessel Code.

B. Burner and Hydrostatic Test:  Factory adjust burner to eliminate excess oxygen, carbon dioxide, 
oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion 
efficiency; perform hydrostatic test.

C. Allow Owner access to source quality-control testing of boilers.  Notify Architect 14 days in 
advance of testing.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes 
and locations, and piping and electrical connections to verify actual locations, sizes, and other 
conditions affecting boiler performance, maintenance, and operations.

1. Final boiler locations indicated on Drawings are approximate.  Determine exact locations 
before roughing-in for piping and electrical connections.

B. Examine mechanical spaces for suitable conditions where boilers will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 BOILER INSTALLATION

A. Install boilers level on concrete base.  

B. Install oil-fired boilers according to NFPA 31.

C. Assemble boiler sections in sequence and seal between each section.

D. Assemble and install boiler trim.

E. Install electrical devices furnished with boiler but not specified to be factory mounted.

F. Install control wiring to field-mounted electrical devices.

3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to boiler to allow service and maintenance.
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C. Connect oil piping full size to burner inlet with shutoff valve and union.

D. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or 
flange at each connection.

E. Install piping from safety relief valves to nearest floor drain.

F. Connect breeching full size to boiler outlet.  Comply with requirements in Division 15 Section 
"Breechings, Chimneys, and Stacks" for venting materials.

G. Ground equipment according to Division 16 Section "Grounding and Bonding."

H. Connect wiring according to Division 16 Section "Conductors and Cables."

3.4 FIELD QUALITY CONTROL

A. 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.

B. Tests and Inspections:

1. Perform installation and startup checks according to manufacturer's written instructions.
2. Leak Test:  Hydrostatic test.  Repair leaks and retest until no leaks exist.
3. Operational Test:  Start units to confirm proper motor rotation and unit operation.  Adjust 

air-fuel ratio and combustion.
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment.

a. Burner Test:  Adjust burner to eliminate excess oxygen, carbon dioxide, oxides of 
nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion 
efficiency.

b. Check and adjust initial operating set points and high- and low-limit safety set 
points of fuel supply, water level and water temperature.

c. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

C. Remove and replace malfunctioning units and retest as specified above.

D. 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 Project during other than normal occupancy hours for this purpose.

E. Performance Tests:

1. Engage a factory-authorized service representative to inspect component assemblies and 
equipment installations, including connections, and to conduct performance testing.
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2. Boilers shall comply with performance requirements indicated, as determined by field 
performance tests.  Adjust, modify, or replace equipment to comply.

3. Perform field performance tests to determine capacity and efficiency of boiler.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain boilers. Video training sessions.

END OF SECTION 15512
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SECTION 15550

BREECHINGS, CHIMNEYS, AND STACKS

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. Listed double-wall vents.

1.3 SUBMITTALS

A. Product Data:  For the following:

1. Type L vents.

B. Shop Drawings:  For vents, breechings, chimneys, and stacks.  Include plans, elevations, 
sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, methods of field assembly, components, hangers and seismic restraints, and 
location and size of each field connection.

2. For installed products indicated to comply with design loads, include calculations 
required for selecting seismic restraints and structural analysis data signed and sealed by 
the qualified professional engineer responsible for their preparation.

C. Welding certificates.

D. Code Compliance: All chimney (stack) and breeching shall be installed in strict conformance 
with the MAINE STATE “Oil and Solid Fuel Board” code and NFPA 211. 

E. Warranties:  Special warranties specified in this Section.

1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain listed system components through one source from a single 
manufacturer.
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B. Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--
Steel," for hangers and supports and AWS D9.1, "Sheet Metal Welding Code," for shop and 
field welding of joints and seams in vents, breechings, and stacks.

1.5 COORDINATION

A. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Division 7 Section "Manufactured Roof Specialties."

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 LISTED TYPE L VENT

A. Manufacturers:

1. Heat-Fab Inc.
2. Industrial Chimney Company.
3. LSP Products Group, Inc.
4. Metal-Fab, Inc.
5. Selkirk Inc.; Selkirk Metalbestos and Air Mate.
6. Van-Packer Co.

B. Description:  Double-wall metal vents tested according to UL 641 and rated for 570 deg F
continuously, or 1700 deg F continuously for 10 minutes; with neutral or negative flue pressure 
complying with NFPA 211 and suitable for low heat appliances.

C. Construction:  Inner shell and outer jacket separated by at least a 1-inch airspace filled with high 
temperature, ceramic-fiber insulation.

D. Inner Shell:  ASTM A 666, Type 304 stainless steel.

E. Outer Jacket:  Aluminized steel.

F. Accessories:  Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof 
flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated 
from similar materials and designs as vent-pipe straight sections; all listed for same assembly.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions for compliance with requirements for installation tolerances and 
other conditions affecting performance of work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF LISTED VENTS AND CHIMNEYS

A. Locate to comply with minimum clearances from combustibles and minimum termination 
heights according to product listing or NFPA 211, whichever is most stringent.

B. Seal between sections of positive-pressure vents according to manufacturer's written installation 
instructions, using sealants recommended by manufacturer.

C. Support vents at intervals recommended by manufacturer to support weight of vents and all 
accessories, without exceeding appliance loading.

D. Slope breechings down in direction of appliance, with condensate drain connection at lowest 
point piped to nearest drain.

3.3 CLEANING

A. After completing system installation, including outlet fittings and devices, inspect exposed 
finish.  Remove burrs, dirt, and construction debris and repair damaged finishes.

B. Clean breechings internally, during and after installation, to remove dust and debris.  Clean 
external surfaces to remove welding slag and mill film.  Grind welds smooth and apply touchup 
finish to match factory or shop finish.

C. Provide temporary closures at ends of breechings, chimneys, and stacks that are not completed 
or connected to equipment.

END OF SECTION 15550
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SECTION 15700

RADIANT-HEATING HYDRONIC 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. This Section includes radiant heating piping, including pipes, fittings, and piping specialties.

1.3 DEFINITIONS

A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

B. PEX:  Crosslinked polyethylene.

C. PEX/AL/PEX:  Crosslinked polyethylene/aluminum/crosslinked polyethylene.

1.4 SUBMITTALS

A. Product Data:  For each type of radiant heating pipe, fitting, manifold, specialty, and control.

1. For radiant heating piping and manifolds, include pressure and temperature rating, 
oxygen-barrier performance, fire-performance characteristics, and water flow and 
pressure drop characteristics.

B. Shop Drawings:  Show piping layout and details drawn to scale, including valves, manifolds, 
controls, and support assemblies, and their attachments to building structure.

1. Shop Drawing Scale:  1/8 inch  = 1 foot

C. Operation and Maintenance Data:  For radiant heating piping valves and equipment to include 
in operation and maintenance manuals.
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PART 2 - PRODUCTS

2.1 PEX PIPE AND FITTINGS

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. REHAU.
2. Slant/Fin Corp.
3. Uponor Wirsbo Co.

B. Pipe Material:  PEX plastic according to ASTM F 876.

C. Oxygen Barrier:  Limit oxygen diffusion through the tube to maximum 0.10 mg per cu. m/day 
at 104 deg F (40 deg C) according to DIN 4726.

D. Fittings:  ASTM F 1807, metal insert and copper crimp rings.

E. Pressure/Temperature Rating:  Minimum 100 psig (690 kPa) and 180 deg F (82 deg C).

2.2 DISTRIBUTION MANIFOLDS

A. Manifold:  Minimum NPS 1 1/2, brass.

B. Main Shutoff Valves:

1. Factory installed on supply and return connections.
2. Two - piece body.
3. Body:  Brass or bronze.
4. Ball:  Chrome-plated bronze.
5. Seals:  PTFE.
6. CWP Rating:  150 psig (1035 kPa).
7. Maximum Operating Temperature:  225 deg F (107 deg C).

C. Manual Air Vents:

1. Body:  Bronze.
2. Internal Parts:  Nonferrous.
3. Operator:  Key furnished with valve, or screwdriver bit.
4. Inlet Connection:  NPS 1/2 (DN 15).
5. Discharge Connection:  NPS 1/8 (DN 6).
6. CWP Rating:  150 psig (1035 kPa).
7. Maximum Operating Temperature:  225 deg F (107 deg C).

D. Balancing Valves:

1. Body: Bronze, ball or plug, or globe cartridge type.
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2. Ball or Plug:  Brass or stainless steel.
3. Globe Cartridge and Washer:  Brass with EPDM composition washer.
4. Seat:  PTFE.
5. Visual Flow Indicator:  Flowmeter with visible indication in a clear plastic cap at top of

valve.
6. Differential Pressure Gage Connections:  Integral seals for portable meter to measure loss 

across calibrated orifice.
7. Handle Style:  Lever or knob, with memory stop to retain set position if used for shutoff.
8. CWP Rating:  Minimum 125 psig (860 kPa).
9. Maximum Operating Temperature:  250 deg F (121 deg C).

E. Zone Control Valves:

1. Body:  Plastic or bronze, ball or plug, or globe cartridge type.
2. Ball or Plug:  Brass or stainless steel.
3. Globe Cartridge and Washer:  Brass with EPDM composition washer.
4. Seat:  PTFE.
5. Actuator:  Replaceable electric motor.
6. CWP Rating:  Minimum 125 psig (860 kPa).
7. Maximum Operating Temperature:  250 deg F (121 deg C).

F. Thermometers:

1. Mount on supply and return connections.
2. Case:  Dry type, metal, 4-inch diameter.
3. Element:  Bourdon tube or other type of pressure element.
4. Movement:  Mechanical, connecting element and pointer.
5. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings.
6. Pointer:  Black metal.
7. Window:  Plastic.
8. Connector:  Rigid, back type.
9. Thermal System:  Liquid- or mercury-filled bulb in copper-plated steel, aluminum, or 

brass stem.
10. Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to 

maximum of 1.5 percent of range.

G. Mounting Brackets:  Copper, or plastic or copper-clad steel, where in contact with manifold.

2.3 PIPING SPECIALTIES

A. Cable Ties:

1. Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
2. Minimum Width:  1/8 inch (3 mm).
3. Tensile Strength:  20 lb (9 kg), minimum.
4. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
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2.4 CONTROLS

A. Temperature-control devices and sequence of operations are specified in "Sequence of 
Operations for HVAC Controls."

B. 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. REHAU.
2. Slant/Fin Corp.
3. Uponor Wirsbo Co. (Propanel 101).

C. Supply Water Temperature Control (High/Low Temperatures with Single Boiler Reset).

1. Design the control strategy and install the components to meet or exceed the system 
performance requirements as stated in the system design.

2. Use the PEX tubing manufacturer supplied water temperature controls and sensors.

3. The Control System shall:

a. Reset the supply water temperature to radiant floor system as it relates to outdoor           
temperature.

b. Resets the boilers supply water temperature as it relates to outdoor temperature.

1)    Install the outdoor temperature sensor (S4) on the north face of the building    
out of direct sunlight.

4. The control system shall feature domestic hot water (DHW) priority. The DHW pump 
(P6) controls the flow to the indirect tank.

5. The control system shall activates the high temperature system (P7) and the low 
temperature system (P1) circulators.

6. The control system shall operate the variable speed injection pump (P4) or the 3-way 
floating action valve.

7. The control system shall control the boiler activation.

8. Install a 24VAC transformer to power the circuit between the Zone  Control Module end 
switch and Mix Demand terminal of the control system.

9. Install the outdoor sensor, the first system supply sensor, the second system supply sensor 
and the boiler supply sensor for proper operation of the control.

10. Refer to the control panel Installation Manual for testing, start-up and application 
drawings.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces and substrates to receive radiant heating piping for compliance with 
requirements for installation tolerances and other conditions affecting performance.

1. Ensure that surfaces and pipes in contact with radiant heating piping are free of burrs and 
sharp protrusions.

2. Ensure that surfaces and substrates are level and plumb.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLICATIONS

A. Install the following types of radiant heating piping for the applications described:

1. Piping in Interior Reinforced-Concrete Floors: 

3.3 INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such 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 or Coordination Drawings.

B. Install radiant heating piping continuous from the manifold through the heated panel and back 
to the manifold without piping joints in concrete.

C. Connect radiant piping to manifold as indicated on the drawings.

D. Do not bend pipes in radii smaller than manufacturer's minimum bend radius dimensions.

E. Install manifolds in accessible locations, or install access panels to provide maintenance access.

F. Piping in Interior Reinforced-Concrete Floors:

1. Secure piping in concrete floors by attaching pipes to reinforcement using cable ties.
2. Space cable ties a maximum of 18 inches (457 mm) o.c., and at center of turns or bends.
3. Maintain ¾ “ (50-mm) minimum cover.
4. Install a sleeve of 3/8-inch- (9.5-mm-) thick, foam-type insulation or PE pipe around 

tubing and extending for a minimum of 10 inches (250 mm) on each side of slab joints to 
protect the tubing passing through expansion or control joints.  Anchor sleeve to slab 
form at control joints to provide maximum clearance for saw cut.

5. Maintain minimum 40-psig (275-kPa) pressure in piping during concrete placement and 
continue for 24 hours after placement.
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G. Revise locations and elevations from those indicated as required to suit field conditions and 
ensure integrity of piping and as approved by Architect.

H. After system balancing has been completed, mark balancing valves to permanently indicate 
final position.

I. Perform the following adjustments before operating the system:

1. Open valves to fully open position.
2. Check operation of automatic valves.
3. Set temperature controls so all zones call for full flow.
4. Purge air from piping.

J. After the concrete has cured as recommended by concrete supplier, operate radiant heating 
system as follows:

1. Start system heating at a maximum of 10 deg F (6 deg C) above the ambient radiant panel 
temperature, and increase 10 deg F (6 deg C) each following day until design temperature 
is achieved.

2. For freeze protection, operate at a maximum of 60 deg F (16 deg C) supply -water 
temperature.

3.4 FIELD QUALITY CONTROL

A. Prepare radiant heating piping for testing as follows:

1. Open all isolation valves and close bypass valves.
2. Open and verify operation of zone control valves.
3. Flush with clean water, and clean strainers.

B. Tests and Inspections:

1. Leak Test:  After installation, charge system and test for leaks.  Subject piping to 
hydrostatic test pressure that is not less than 1.5 times the design pressure but not more 
than 100 psig (690 kPa).  Repair leaks and retest until no leaks exist.

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment.

C. Remove and replace malfunctioning radiant heating piping components that do not pass tests, 
and retest as specified above.

D. Prepare a written report of testing.

                                                        END OF SECTION 15700
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SECTION 15775

ELECTRIC HEATING CABLES

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 heating cables for following applications:

1. Heat tracing.
2. Hot-water-temperature maintenance.

1.3 SUBMITTALS

A. Product Data: For each type of products indicated.

B. Shop Drawings: Diagram power, signal, and control wiring and differentiate between 
manufacturer-installed and field-installed wiring.

C. Field Test Reports:  Indicated and interpret test results for compliance with performance 
requirements. 

D. Maintenance Data:  For electric heating cables to include in maintenance manuals specified in 
Division 1.

E. Warranties:  Special warranties specified in this Section.  

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.

1.5 COORDINATION

A. Coordinate layout and installation of electric heating cables and system components with other 
construction.
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1. Coordinate concrete, reinforcement, and formwork requirements specified in Division 3 
Section “Cast-in-Place Concrete.”

2. Coordinate with ceiling installation requirements.
3. Coordinate with roofing installer, for installation and roof penetrations specified in 

Division 7 Sections.

1.6 WARRANTY

A. General Warranty: Special warranty specified in this Article shall not deprive Owner of other 
rights Owner may have under other provisions of the Contact Documents and shall be in 
addition to, and run concurrent with, other warranties made by Contractor under requirements 
of the Contract Documents.

B. Special Warranty: Written warranty, executed by manufacturer agreeing to repair or replace 
components of electric heating cables that fail in materials or workmanship within specified 
warranty period.

C. Warranty Period: 1 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: 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Accutron Heat Tracing Systems.
2. Ari Industries.
3. BICC Pyrotenax USA Inc.
4. Caloric, Inc.
5. Chromalox; Wiegard Industrial Division; Emerson Electric Company.
6. Copperheat Inc. 
7. Delta-Therm Corp. 
8. Easy Heat, Inc.
9. INDEECO.
10. Maxxon Corp.; Infloor Heating Systems Div.
11. Nelson Heat Tracing Systems.
12. Omega Engineering Inc.
13. Raychem Corporation.
14. Thermon Manufacturing Co.
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2.2 HEATING CABLES 

A. Heat-Tracing Cables: Self-regulating, electric heating cables suitable for freeze protection of 
metal or plastic piping. Install at piping serving hose bibs located at the exterior wall as 
indicated on the drawings.

1. Cables: Pair of parallel No. 16 AWG tinned-cooper bus wires embedded in cross-linked 
conductive polymer core, which varies power output in response to temperature along 
its length.

2. Cables shall be capable of crossing over itself without overheating.
3. Heat Output: At least 90 percent of rating over a temperature range from 40 to 150 deg 

F pipe temperature.
4. Cable Cover: Fabricated of cross-linked, modified, polyolefin dielectric jacket; tinned-

cooper braid; and polyolefin outer jacket with ultraviolet inhibitor.
5. Raychem Model 8BTV2-CR or equal. Shall provide .025A/F7 minimum draw at 50F 

pipe temperature. Shall operate at 120V.

B. Heat-Tracing Cables: Self-regulating, electric heating cables suitable for wrapping pipes and 
fittings to compensate for heat loss along hot-water-supply piping and to maintain water 
temperature. Install to serve the Eye/Face Wash Unit as indicated on the drawings.

1. Cable: Pair of parallel No. 16 AWG tinned-cooper bus wires embedded in cross-linked 
conductive polymer core, which varies power output in response to temperature along 
its length.

2. Cable shall be capable of crossing over itself without overheating.
3. System Maintenance Temperature: 120 deg F.
4. Cable Cover: Fabricated of cross-linked, modified, polyolefin dielectric jacket; tinned-

copper braid; and polyolefin outer jacket with ultraviolet inhibitor.
5. Raychem Model 8BTV2-CR or equal. Shall provide .025A/F7 minimum draw at 50F 

pipe temperature. Shall operate at 120V. 

2.3 ACCESSORIES

A. Cable Installation Accessories: Tapes, cable ties, warning labels, end seals and splices, and 
installation clips.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces and substrates to receive heating cables for compliance with requirements for 
installation, tolerances, and other conditions affecting performance. 

1. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and   
sharp protrusions.

2. Ensure pipe testing is complete. 
3. Ensure surfaces and substrates are level and plumb.
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B. Test cables for electrical continuity before installing.

C. Test cables for insulation resistance before installing.

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION

A. Cut cable to length required.

B. Install heater-to-cold lead connections in accessible locations. Do not embed in concrete or 
plaster. 

C. Avoid crossing expansion, construction, or control joints with heating cables. Provide sufficient 
slack conductor in expansion loop.

D. Do not install heating cable mats across expansion, construction, or control joints.

E. Install cables and mats after applying bituminous binder course to lower base; ensure that 
second bituminous binder course is applied to cables before pouring finish topping.

F. Do not energize cable embedded in concrete, asphalt, or plaster until those assemblies are cured, 
except for brief testing. 

3.3 CONNECTIONS

A. Electrical installation requirements are specified in Division 16 Sections. Drawings indicate 
general arrangement of wiring, conduit, and specialties.

B. Connect heating cables and other components to wiring systems.

C. Ground equipment.

  1. 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.

3.4 FIELD QUALITY CONTROL

A. Testing: Perform test after installation but before application of coverings, such as insulation, 
plaster, or concrete.

1. Test cables for electrical continuity before energizing. 

2. Test cables for insulation resistance before energizing. Remove cables if measured 
resistance is less than 10 megohms to ground. 
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3. Test cables to verify rating and power input. Energize and measure voltage and current 
simultaneously.

B. Repeat test for continuity, insulation resistance, and input power after applying thermal   
insulation.

C. Repair or replace malfunctioning units. Retest as specified above after repairs or replacements 
are made.

3.5 ADJUSTING

A. Set field-adjustable switches and circuit-breaker trip ranges indicated.

3.6            PROCTECTION

A. Protect installed heating cables, including leads, from damage before Substantial Completion.

END OF SECTION 15775
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SECTION 15815

 DUCTS AND LOUVERS

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 metal and fabric ducts for supply, and exhaust air-distribution systems in 
pressure classes from minus 2- to plus 10-inch wg. This section also includes Louvers.

1.3 SYSTEM DESCRIPTION

A. Duct system design, as indicated, has been used to select size and type of air-moving and -
distribution equipment and other air system components.  Changes to layout or configuration of 
duct system must be specifically approved in writing by Architect.  Accompany requests for 
layout modifications with calculations showing that proposed layout will provide original 
design results without increasing system total pressure.

1.4 SUBMITTALS

A. Louvers

1. Product Data: For each type of product indicated. For louvers specified to bear AMCA 
seal, include printed catalog pages showing specified models with appropriate AMCA 
Certified Ratings Seals. 

B. Product Data: For the following: 

1. Backdraft dampers.

2. Manual-volume dampers.
3. Duct-mounted access doors and panels. 
4. Fabric ducts. 

C. Welding certificates: Copies of certificates indicating welding procedures and personnel comply 
with requirements in “Quality Assurance” Article.
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D. Field Test Reports: Indicate and interpret test results for compliance with performance 
requirements.

E. Record Drawings: Indicate actual routing, fitting details, reinforcement, support, and installed 
accessories and devices.

F. Fabric Duct System
1. Product Data: Submit manufacturer’s specifications on materials and manufactured 

products used for work of this section.
2. Building Code Data: Submit UL file number under which product is Classified by 

Underwriter’s Laboratories.

G. Testing manufacturer’s stock units identical to those provided, expect for length and width 
according to AMCA 500-L.

H. Louvers shall comply with recommendations in SMACNA’s “Architectural Sheet Metal 
Manual” for fabrication, construction details, and installation procedures.

I. Fabric Duct Systems
1. Building Codes and Standards:
    a. Production must be Classified by Underwriter’s Laboratories in accordance with 
        the 25/50 flame spread / smoke developed requirements of NFPA 90-A.
    b. All product sections must be labeled with the logo and classification marking of
        Underwriter’s Laboratories.
2. Design & Quality Control 
    a. Manufacturer must have documented design support information including duct 
        sizing, vent and orifice location, vent and orifice sizing, length, and suspension.

  Parameters for design, including maximum air temperature, velocity, pressure and 
        fabric permeability, shall be considered and documented. 

1.5 DELIVER, STORAGE, AND HANDLING

A. Deliver sealant and fire stopping materials to site in original unopened containers or bundles 
with labels indicating manufacturer, product name and designation, color, expiration period for 
use, pot life, curing time, and mixing instructions for multi-component materials.

B. Store and handle sealant and fire stopping materials according to manufacturer’s written 
recommendations.

C. Deliver and store stainless-steel sheets with mill-applied adhesive protective paper maintained 
through fabrication and installation.

D. Fabric Duct System
1. Protect fabric air dispersion systems from damage during shipping, storage and handling.

2. Where possible, store products inside and protect from weather. Where necessary to 
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    store outside, store above grade and enclose with a vented waterproof wrapping. 

1.6          QUALITY ASSURANCE

J. NFPA Compliance:

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.

2.2 SHEET METAL MATERIALS

A. Galvanized Sheet Steel:  Lock-forming quality; complying with ASTM A 653/A 653M and 
having G60 coating designation; ducts shall have mill-phosphatized finish for surfaces exposed 
to view.

B. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts.

C. 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.

2.3 SEALANT MATERIALS

A. Joint and Seam Sealants, General:  The term "sealant" is not limited to materials of adhesive or 
mastic nature but includes tapes and combinations of open-weave fabric strips and mastics.

B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric.

C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound and 
modified acrylic/silicone activator to react exothermically with tape to form hard, durable, 
airtight seal.

D. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant complying with 
ASTM C 920, Type S, Grade NS, Class 25, Use O.

E. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

370



    Standish/Fryeburg
Section 15815

Page 4 of 9

2.4 HANGERS AND SUPPORTS

A. Hanger Materials:  Galvanized sheet steel or threaded steel rod.

1. Hangers Installed in Corrosive Atmospheres:  Electrogalvanized, all-thread rods or 
galvanized rods with threads painted with zinc-chromate primer after installation.

2. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards--
Metal and Flexible" for steel sheet width and thickness and for steel rod diameters.

3. Galvanized-steel straps attached to aluminum ducts shall have contact surfaces painted 
with zinc-chromate primer.

B. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials.

C. Trapeze and Riser Supports:  Steel shapes complying with ASTM A 36/A 36M.

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts:  Stainless-steel support materials.
3. Supports for Aluminum Ducts:  Aluminum support materials unless materials are 

electrolytically separated from ducts.

2.5 RECTANGULAR DUCT FABRICATION

A. Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction 
according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" and 
complying with requirements for metal thickness, reinforcing types and intervals, tie-rod 
applications, and joint types and intervals.

1. Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity 
class required for pressure class.

2. Deflection:  Duct systems shall not exceed deflection limits according to SMACNA's 
"HVAC Duct Construction Standards--Metal and Flexible."

B. Transverse Joints:  Prefabricated slide-on joints and components constructed using 
manufacturer's guidelines for material thickness, reinforcement size and spacing, and joint 
reinforcement.

a. Ductmate Industries, Inc.
b. Nexus Inc.
c. Ward Industries, Inc.

C. Formed-On Flanges:  Construct according to SMACNA's "HVAC Duct Construction 
Standards--Metal and Flexible," Figure 1-4, using corner, bolt, cleat, and gasket details.

1. Manufacturers:

a. Ductmate Industries, Inc.
b. Lockformer.
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2. Duct Size:  Maximum 30 inches wide and up to 2-inch wg pressure class.
3. Longitudinal Seams:  Pittsburgh lock sealed with noncuring polymer sealant.

D. Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches and larger 
and 0.0359 inch thick or less, with more than 10 sq. ft. of nonbraced panel area unless ducts are 
lined.

2.6 FABRIC SUPPLY DUCTWORK

A. MANUFACTURER: 
1. Subject to compliance with requirements, provide products manufactured by DuctSox 
   Corporation or approved equal.

B. FABRIC AIR DISPERSION SYSTEM:
1. Air diffusers shall be constructed of a coated woven fire retardant fabric, equal to Dura Tex  
    by DuctSox complying with the following physical characteristics:

a.    Fabric Construction: 100% Polyester
b.    Coating: Non-air permeable coating 
c.    Weight: 5.5 oz./yd2 per ASTM D3776
d.    Color: Coordinate with the owner for color selection.
e.    Air Permeability: 0 cfm/ft2 per ASTM D737, Frazier
f.    Temperature Range: 0 degrees F to 180 degrees F
g.   Fire Retardancy: Classified by Underwritters Laboratories in accordance with the flame    
      spread/smoke developed requirements of the NFPA 90-A.

C. SYSTEMS FABRICATION REQUIREMENTS:
1.      Dispersion by S-Vent as required.
2.      Size, quality, and location of S-Vent to be specified and approved by manufacturer. 
3.      Inlet connection to metal duct via fabric draw band supplied by manufacturer.
4.      Lengths to include required zippers as specified by manufacturer.
5.      System to include flow straighteners to balance airflow and distribution as needed.
6.      Fabric system shall include connectors to accommodate suspension system listed below.
7.      Any deviation from a straight run shall be made using a gored elbow is 1.5 times the

      diameter of the fabric duct.    

D. DESIGN PARAMETERS:
1.      Fabric air diffusers shall be designed at 0.5” as the standard.
2.      Fabric air diffusers shall be limited to design temperatures between 0 degrees F and 180 

     degrees F (- 17.8 degrees C and 82 degrees C).
3.      Design CFM, static pressure and diffuser length shall be designed or approved by the 

     manufacturer.

E. SUSPENSION HARDWARE: (one of the following)
1.      One Row Cable: System shall include std. cable system located 3” above top0-dead-center

 of fabric duct system. Hardware to include cable, eye bolts, cable clamps and 
turnbuckle(s) as required. System attachment shall be made using nylon snap clips spaced
24 inches.
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2.7 LOUVERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Louvers:

a. American Warning and Ventilating, Inc.
b. Arrow United Industries.
c. Cesco Products.
d. Construction Specialties, Inc.
e. Greenheck.
f. Ruskin Company; Tomkins PLC.

B. Louvers shall be AMCA Licensed.

C. Construction: 6063-T5 extruded aluminum alloy construction, drainable blades, all welded, 
drain gutters in head frame and each blade; downspouts in jambs to drain water from louver for 
minimum water cascade from blade to blade;

D. Extruded Aluminum Stationary Louvers

1. Based on Ruskin ELF375DX, or approved equal; 4 inch depth, 0.081” wall 
thickness, 37.5 degree angles blades, 5-3/32” blade centers. Performance Data: 
Based on testing 48 inch x 48 inch size unit in accordance with AMCA 500; free 
area: 54 percent, normal; free area size: 8.58 square feet; Air Flow: 7,490 cubic feet 
per minute; Maximum Pressure Drop: 0.15 inches w.g.; Water Penetration: 
Maximum of 0.01 ounces per square foot of free area at an air flow of 873 feet per 
minute free area velocity when tested for 15 minutes.

2. Bird Screen: aluminum, ½” mesh, removable frame, re-wireable.

 3.                Finish:   

a. Factory applied prime coat finish for field painting.
b.       Aluminum Insect Screen

                4.                 Provide motor operated damper (24V).

2.8          FLEXIBLE CONNECTORS

A. General: Flame –retarded or noncombustible fabrics, coatings, and adhesives complying  
with UL 181, Class 1.

B.    Standard Metal-Edge Connectors: Factory fabricated with a strip of fabric 3-1/2 inches wide 
attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized, sheet steel or 
0.032-inch aluminum sheets. Select metal compatible with connected ducts.
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2.9 ACCESORY HARDWARE

 A.       Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline    
and grease.

PART 3 - EXECUTION

3.1 DUCT APPLICATIONS

A. Static-Pressure Classes:  Unless otherwise indicated, construct ducts according to the following:

1. Supply Ducts:  2-inch wg.
2. Exhaust Ducts (Negative Pressure):  2-inch wg.

3.2 DUCT INSTALLATION

A. Construct and install ducts according to SMACNA's "HVAC Duct Construction Standards--
Metal and Flexible," unless otherwise indicated.

B. Install round ducts in lengths not less than 12 feet unless interrupted by fittings.

C. Install ducts with fewest possible joints.

D. Install fabricated fittings for changes in directions, size, and shape and for connections.

E. Install couplings tight to duct wall surface with a minimum of projections into duct.  Secure 
couplings with sheet metal screws.  Install screws at intervals of 12 inches, with a minimum of 
3 screws in each coupling.

F. Install ducts, unless otherwise indicated, vertically and horizontally and parallel and 
perpendicular to building lines; avoid diagonal runs.

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, plus allowance for insulation thickness.

I. Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid partitions 
unless specifically indicated.

J. Seal all joints and seams.  Apply sealant to male end connectors before insertion, and afterward 
to cover entire joint and sheet metal screws.

K. Electrical Equipment Spaces:  Route ducts to avoid passing through transformer vaults and 
electrical equipment spaces and enclosures.

L. Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and 
exterior walls and are exposed to view, conceal spaces between construction openings and ducts 

374



    Standish/Fryeburg
Section 15815

Page 8 of 9

or duct insulation with sheet metal flanges of same metal thickness as ducts.  Overlap openings 
on 4 sides by at least 1-1/2 inches.

M. Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior 
walls, install appropriately rated fire dampers, sleeves, and firestopping sealant. Firestopping 
materials and installation methods are specified in Division 7 Section "Firestopping and Smoke 
Seals."

3.3 LOUVER INSTALLATION

A. Verify louver openings by field measurements before fabrication and indicate measurements on 
Shop Drawings. For new construction, or where field measurements cannot be made without 
delaying the Work, established dimensions. 

B. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work. 

C. Use concealed anchorages where possible. Provide brass or lead washers fitted to screws where 
required to protect metal surfaces and to make a weather tight connection. 

D. Form closely fitted joints with exposed connections accurately located and secured.

E. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 
indicated.

F. Repair finishes damaged by cutting, welding, soldering, grinding. Restore finishes so no
evidence remains of corrective work. Return items that cannot be refinished in the field to the 
factory, make required alterations, and refinish entire unit or provide new units.

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 
where weather tight louver joints are required.

H. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to 
remove fingerprints and soil during construction period. Do not let soil accumulate until final 
cleaning.

I. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 
harmful to finishes. Thoroughly rinse surfaces and dry. 

J. Restore louvers and vents damaged during installation and construction so no evidence remains 
of corrective work. If results of restoration are successful, as determined by Architect, remove 
damaged units and replace with new units.  

3.4 SEAM AND JOINT SEALING

A. General: Seal duct seams and joints according to duct pressure class indicated and as described 
in SMACNA’s “HVAC Duct Construction Standards--Metal and Flexible".

B. Pressure Classification Less Than 2-Inch wg: Transverse joints.
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C. Seal externally insulated ducts before installation.

3.5 HANGING AND SUPPORTING

A. Support horizontal ducts within 24 inches of each elbow and within 48 inches of each branch 
intersection.

B. Support vertical ducts at maximum intervals of 16 feet and at each floor.

C. Install upper attachments to structures with an allowable load not exceeding one-fourth of 
failure (proof-test) load.

D. Install concrete inserts before placing concrete.

E. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3.6 CONNECTIONS

A. Make connections to equipment with flexible connectors according to Division 15 Section 
"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 FABRIC DUCT SYSTEM

A. INSTALLATION OF FABRIC AIR DISPERSION SYSTEM:
1. Install chosen suspension system in accordance with the requirements of the 

manufacturer. Instructions for installation shall be provided by manufacturer with 
product.

B. CLEANING AND PROCTECTION:
1. Clean air handling unit and ductworks prior to the fabric duct system unit-by-unit as it is 

installed. Clean external surfaces of foreign substance which may cause corrosive 
deterioration of facing.

2. Temporary Closure: At ends of ducts which are not connected to equipment or 
distribution devices at time of ductwork installation, cover with polyethylene film or 
other covering which will keep the system clean until installation is completed.

3. If fabric duct systems become soiled during installation, they should be removed and 
cleaned following the manufacturers standard terms of laundry. 

END OF SECTION 15815
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SECTION 15838

POWER VENTILATORS

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. In-line centrifugal fans.
2. Centrifugal fans.

1.3 PERFORMANCE REQUIREMENTS

A. Project Altitude:  Base air ratings on sea-level conditions.

B. Operating Limits:  Classify according to AMCA 99.

1.4 SUBMITTALS

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of 
product indicated and include the following:

1. Certified fan performance curves with system operating conditions indicated.
2. Certified fan sound-power ratings.
3. Motor ratings and electrical characteristics, plus motor and electrical accessories.
4. Material gages and finishes, including color charts.
5. Dampers, including housings, linkages, and operators.

B. Maintenance Data:  For power ventilators to include in maintenance manuals specified in 
Division 1.
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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. AMCA Compliance:  Products shall comply with performance requirements and shall be 
licensed to use the AMCA-Certified Ratings Seal.

C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards.

D. UL Standard:  Power ventilators shall comply with UL 705.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with 
protective crating and covering.

B. Lift and support units with manufacturer's designated lifting or supporting points.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Acme Engineering & Mfg. Corp.
b. Cook, Loren Company.
c. Greenheck Fan Corp.
d. Hartzell Fan, Inc.
e. ILG Industries, Inc./American Coolair Corp.
f. Penn Ventilation Companies, Inc.

2.2 IN-LINE CENTRIFUGAL FANS

A. Description: In-line, belt- driven centrifugal fans consisting of housing, wheel, outlet guide 
vanes, fan shaft, bearings, motor and disconnect switch, drive assembly, mounting brackets, and 
accessories.

B. Housing:  Galvanized steel, 20 GA. Minimum, acoustically insulated.

378



             Standish/Fryeburg
Section 15838

Page 3 of 4

C. Fan Wheels:  Galvanized steel, centrifugal forward curve type. Balancing according to AMCA 
standard 204-96.

D. Accessories:

1. Isolation: Hanging vibration isolators.

2. Farr-30/30 inline Filters

2.3 SOURCE QUALITY CONTROL

A. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of rotation, 
and efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of 
Testing Fans for Rating."

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install power ventilators level and plumb.

B. Support suspended units from structure using threaded steel rods and spring hangers. Hanging 
and support devices are specified in division is section “Hangers and Supports”.

C. Install units with clearances for service and maintenance.

D. Label units according to requirements specified in Division 15 Section "Mechanical 
Identification."

3.2 CONNECTIONS

A. Duct installation and connection requirements are specified in other Division 15 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.

B. Install ducts adjacent to power ventilators to allow service and maintenance.

C. Ground equipment.

D. 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.

3.3 FIELD QUALITY CONTROL

A. Equipment Startup Checks:
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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. Verify lubrication for bearings and other moving parts.
6. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position.
7. Disable automatic temperature-control operators.

B. Starting Procedures:

1. Energize motor and adjust fan to indicated rpm.
2. Measure and record motor voltage and amperage.

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 units, and 
retest.

D. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment.

E. Shut unit down and reconnect automatic temperature-control operators.

F. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and 
balancing procedures.

G. Replace fan and motor pulleys as required to achieve design airflow.

H. Repair or replace malfunctioning units.  Retest as specified above after repairs or replacements 
are made.

3.4 ADJUSTING

A. Adjust belt tension.

B. Lubricate bearings.

3.5 CLEANING

A. After completing system installation, including outlet fitting and devices, inspect exposed 
finish.  Remove burrs, dirt, and construction debris and repair damaged finishes.

END OF SECTION 15838
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SECTION 15855

DIFFUSERS, REGISTERS, AND GRILLES

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 diffusers, registers, and grilles.

1.3 SUBMITTALS

A. Product Data:  For each 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. Performance Data: Include throw and drop, static pressure drop and noise ratings for each 
type of air inlet and outlet.

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 GRILLES AND REGISTERS

A. Heavy Duty Gym Register, 0-degree angle fixed horizontal blades, ½” spacing, duct-mount as 
detailed; Aluminum (Titus 60FL), provide with opposed blade damper. 
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2.3 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 EXAMINATION

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install diffusers, registers, and grilles level and plumb.

B. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers.

3.3 ADJUSTING

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing.

END OF SECTION 15855
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SECTION 15900

HVAC INSTRUMENTATION AND CONTROLS

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 control equipment for HVAC systems and components, not supplied with 
factory-wired controls.

B. Related Sections include the following:

1. Division 15 Section "Sequence of Operation" for requirements that relate to this Section.

1.3 DEFINITIONS

A. DDC:  Direct digital control.

1.4 SYSTEM DESCRIPTION

A. Furnish and install a complete Control System consisting of electric/electronic control 
components, and connections for controlling equipment and systems as specified herein. The 
system shall be complete in all respects including labor, materials, equipment, and services 
necessary, and shall be installed by personnel regularly employed by the manufacturer.

1.5 SUBMITTALS

A. Product Data:  Include manufacturer's technical literature for each control device.  Indicate 
dimensions, capacities, performance characteristics, electrical characteristics, finishes for 
materials, and installation and startup instructions for each type of product indicated.

1. Each control device labeled with setting or adjustable range of control.

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.
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1. Wiring Diagrams: Power, signal, and control wiring. Differentiate between manufacturer-
installed and field-installed wiring. 

2. Schedule of dampers including size, leakage, and flow characteristics.
3. Schedule of valves including leakage and flow characteristics.

C. Field Test Reports: Indicate and interpret test results for compliance with performance 
requirements. 

D. Qualification Data: For firms and persons specified in “Quality Assurance” Article.

1.6 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 90A, “Installation of Air Conditioning and Ventilation Systems.”

1.7 CONTRACTOR QUALIFICATIONS

A. Qualified Bidders: System shall be as manufactured, installed and serviced by Maine Controls), 
Johnson Controls, Inc., Honeywell, Siemens, or approved bidders. Bids from franchised dealers, 
manufacturer’s representatives, or from contractors who are authorized to represent the above 
named manufacturers must be pre-approved.

B. Personnel, Coverage and Response Capabilities:  The BAS contractor shall have full time 
electronic service personnel within a 180 mile radius of the project location.

C. Past Projects: The BAS contractor shall have completed a minimum of twenty projects within 
the last five years that are at least equal in dollar value and scope to this project. A list of similar 
projects, dollar volume, scope, contact name and contact number shall be provided by the BAS 
contractor if asked for by the owner. 

1.8 DELIVERY, STORAGE, AND HANDLING

A. Coordinate location of thermostats and other exposed control sensors with plans and room 
details before installation.

B. Sheet Metal Subcontractor:

1. Setting of automatic control dampers, and necessary blank off plates.
2. Access doors where and as required.

C. Complying with the principle of “unit responsibility” all electrical work for automatic controls 
expect as otherwise specified, or shown on the electrical drawings shall be included in Division 
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15. Electrical work shall, in general, comply with the following, unless otherwise directed by 
Division 16:

1. All electrical work shall comply with the N.E.C. and local electrical codes.
2. All low voltage wiring in finished rooms shall be concealed below working heights and 

exposed above.
3. Electrical work may include both line voltage and low voltage wiring, as required. 

Coordinate with Division 16 for source panel locations.
4. Conduit network for power systems may be used for running control high voltage wiring.
5. All safety devices shall be wired through both hand and auto positions of motor starting 

device to insure 100% safety shut-off.
6. All required magnetic starters shall be finished by Division 16 unless otherwise indicated. 

Provide and install under this section, all required control transformers, relays, switches, 
wiring and other devices necessary for control as specified herein.

7. The motor starter supplier shall provide auxiliary contacts as required for interlock by 
BAS Contractor; the supplier shall estimate an allowance of at least one auxiliary 
contract per starter. All interlock and control wiring shown on the electrical plans is by 
the electrical subcontractor.

8. Low voltage wiring shall be run in accordance with Division 16.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Control Systems Components:
a. Belimo Aircontrols (USA), Inc.
b. Delta Controls Inc.
c. Greystone Energy Systems Inc.
d. Honeywell, Inc.; Home & Building Control.
e. Johnson Controls, Inc.; Controls Group.
f. Landis & Staefa, Inc.
g. Invensys Environmental Controls; Barber-Coleman/Robertshaw Products.

2. Electric  and Electronic Systems:
a. Honeywell, Inc.; Home & Building Control.
b. Johnson Controls, Inc.; Controls Group.
c. Landis & Staefa, Inc.
d. Invensys Environmental Controls.  

2.2 CONTROL PANELS

A. Central (Master) Control Panels: Fully enclosed, steel-rack-type cabinet with locking doors or 
locking removable backs. Match finish of panels.
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B. Local Control Panels: Unitized cabinet with suitable brackets for wall or floor mounting, 
located adjacent to each system under automatic control. Provide common keying for all panels.

1. Fabricate panels of 0.06-inch- thick, furniture-quality steel, or extruded-aluminum alloy, 
totally enclosed, with hinged doors and keyed lock and with manufacturer’s standard 
shop-painted finish.

2. Panel-Mounted Equipment: Relays, and automatic switches; except safety devices.

C. Alarm Panels: Indicating light for each alarm point, single horn, acknowledge switch, and test 
switch, mounted in hinged-cover enclosure.

1. Alarm Condition: Indicating light flashes and horn sounds.
2. Acknowledge Switch: Horn is silent and indicating light is steady.
3. Second Alarm Condition Cleared: System is rest and indicating light is extinguished.

2.3 SENSORS

A. Electronic Sensors: Corrosion resistant; for duct mounting as required.

1. Thermistor temperature sensors as follows:

a. Accuracy: Plus or minus 0.5 deg F at calibration point.
b. Wire: Twisted, shielded-pair cable.
c. Insertion Elements in Ducts: Single point, 18 inches long; use where not affected 

by temperature stratification or where ducts are smaller than 9 sq. ft.
d. Averaging Elements in Ducts: Use where prone to temperature stratification or 

where ducts are larger than 9 sq. ft; length as required. 

B. Room temperature sensors accessories include the following:

1. Thermostat Guards: Locking; heavy duty, transparent plastic; mounted on separate base. 

2.4 THERMOSTATS

A. Combination Thermostats and Fan Switches: Line-voltage thermostat with push-button or lever-
operated fan switch.

1. Label switches “FAN ON-OFF”.
2. Mount on single electric switch box.

B. Low-Voltage, On-Off Thermostats: NEMA DC 3, 24-V, bimetal-operated, mercury-switch 
type, with adjustable or fixed anticipation heater, concealed set-point adjustment, 55 to 85 deg F 
(13 to 30 deg C) set-point range, and 2 deg F (1 deg C) maximum differential.
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C. Line-Voltage, On-Off Thermostats: Bimental-actuated, open contact or bellows-actuated, 
enclosed, snap-switch or equivalent solid-state type, with heat anticipator; listed for electrical 
rating; with concealed set-point adjustment, 55 to 85 deg F (13 to 30 deg C) set-point range, and 
2 deg F (1 deg C) maximum differential.

2.5 CONTROL CABLE

A. Electronic and Fiber-Optic Cable for DDC Control Wiring: As required by the equipment 
manufacturer, and installed in accordance with Division 16.

B. Low voltage wiring (24V) shall be type THHN standard No. 16 minimum.

C. Line voltage wiring (120V and higher) shall be No. 12 minimum.

D. All wiring shall be in accordance with Division 16.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that conditioned power supply is available to control units and operator workstation.

B. Verify that duct-, pipe-, and equipment-mounted devices and wiring are installed before 
proceeding with installation.

3.2 INSTALLATION

A. Install equipment level and plumb.

B. Verify location of thermostats and other exposed control sensors with plans and room details 
before installation. Locate all thermostats 48 inches above the floor.

C. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor 
temperatures.

3.3 ELECTRICAL WIRING AND CONNECTION INSTALLATION

A. Install raceways, boxes, and cabinets according to Division 16.

B. Install building wire and cable according to Division 16.

C. Connect manual-reset limit controls independent of manual-control switch positions.  
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3.4 CONNECTIONS

A. Ground equipment.

1.     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.

3.5           FIELD QUALITY CONTROL

     A.       Manufacturer’s Field Service: Engage a Factory-authorized service representative to inspect 
 field-assembled components and equipment installation, including piping and electrical 
 connections. Report results in writing.

1. Operational Test:  After electrical circuitry has been energized, start units to confirm 
proper unit operation.  Remove malfunctioning units, replace with new units, and retest.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment, and retest.

3. Calibration test electronic controllers by disconnecting input sensors and stimulating 
operation with compatible signal generator.

 B. Testing will include the field tests and the performance verification test. Field tests shall 
demonstrate proper calibration of input and output devices, and the operation of specific 
equipment. Performance verification test shall ensure proper execution of the sequence of 
operation and proper turning of control loops.

END OF SECTION 15900

388



Standish/Fryeburg
PIN 14462.10/14463.10

Highway Maintenance Garages
August 9, 2007

SECTION 15940

SEQUENCE OF OPERATION

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 control sequences for HVAC systems, subsystems, and equipment.

B. Related Sections include the following: Division 15 Section “HVAC Instrumentation and 
Controls” for control equipment and devices and submittal requirements.

1.3 DEFINITIONS

A. DDC:  Direct digital control.

1.4 TERMINAL UNIT OPERATING SEQUENCE 

A. Hot Water Unit Heaters: Space thermostats (24V) shall energize their associated unit heater to 
maintain space temperature (65 deg F) set point adjustable.

1.5 VENTILATION SEQUENCES

A. Exhaust Fans (EF-1/EF-2) and Supply Fans (SF-1): Area CO and NO2 sensors, provided and 
installed under this section, shall automatically energize EF and SF fans upon detection of 3 
ppm NO2 and /or 25 ppm CO. The sensors shall further activate an audible alarm upon rise of 
NO2 to 5 ppm and/or CO to 35 ppm. All associated control wiring and interlock shall be by this 
division. Coordinate with Division 16 for installation of combination starters to manually 
energize the exhaust fan and associated supply air fan. EF-1/SF-1 shall be interlocked for 
simultaneous operation as dictated by sensors and switches serving the garage bays. Similarly, 
EF-2/L3 shall be interlocked to operate on call from sensors and switches serving the wash bay. 
Building shall incorporate two zones for ventilation.
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1.6 HOT WATER PUMPS

Pumps shall run continuously whenever the boiler is energized. Pumps shall be controlled by 
the boiler control panel.

1.7 OIL FIRED BOILER 

Boiler shall be energized whenever the temperature is below 60 deg F (adjustable). Boiler shall 
be controlled by a control panel provided by the boiler manufacture.

1.8 COMBUSTION AIR LOUVERS

Combustion Air Louvers shall open whenever the boiler is energized. The reverse shall occur 
when the boiler is deenergized.    

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 15940
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SECTION 15950

TESTING, ADJUSTING, AND BALANCING

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 TAB to produce design objectives for the following:

1. Balancing airflow within distribution systems, includes submains, branches, and 
terminals, to indicated quantities according to specified tolerances.

2. Adjusting total HVAC systems to provide indication quantities. 
3. Measuring electrical performance of HVAC equipment.
4. Setting quantitative performance of HVAC equipment.
5. Verifying that automatic control devices are functioning properly. 
6. Reporting results of the activities and procedures specified in this a Section.

1.3 DEFINITIONS

A. Adjust:  To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce 
fan speed or adjust a damper.

B. Balance:  To proportion flows within the distribution system, including submains, branches, and 
terminals, according to indicated quantities.

C. Barrier or Boundary:  Construction, either vertical or horizontal, such as walls, floors, and 
ceilings that are designed and constructed to restrict the movement of airflow, smoke, odors, 
and other pollutants.

D. Draft:  A current of air, when referring to localized effect caused by one or more factors of high 
air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn 
from a person's skin than is normally dissipated.

E. NC:  Noise criteria.

F. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable 
results.
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G. RC:  Room criteria.

H. Report Forms:  Test data sheets for recording test data in logical order.

I. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a 
closed system, static head is equal on both sides of the pump.

J. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side.

K. System Effect:  A phenomenon that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system.

L. System Effect Factors:  Allowances used to calculate a reduction of the performance ratings of a 
fan when installed under conditions different from those presented when the fan was 
performance tested.

M. TAB:  Testing, adjusting, and balancing.

N. Terminal:  A point where the controlled medium, such as fluid or energy, enters or leaves the 
distribution system.

O. Test:  A procedure to determine quantitative performance of systems or equipment.

P. Testing, Adjusting, and Balancing (TAB) Firm:  The entity responsible for performing and 
reporting TAB procedures.

Q. NEEB: National Environmental Balancing Bureau.

R. SMACNA: Sheet metal and air conditioning Contractors National Association. 

1.4 SUBMITTALS

A. Qualification Data:  Within 30 days from Contractor's Notice to Proceed, submit 4 copies of 
evidence that TAB firm and this Project's TAB team members meet the qualifications specified 
in "Quality Assurance" Article.

B. Strategies and Procedures Plan:  Within 60 days from Contractor's Notice to Proceed, submit 2 
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.

C. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on 
approved forms certified by TAB firm.

D. Warranty: Submit 2 copies of special warranty specified in the “warranty” Article below.
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1.5 QUALITY ASSURANCE

A. TAB Firm Qualifications:  Engage a TAB firm certified by either 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. Instrumentation Type, Quantity, and Accuracy:  As described in NEBB's "Procedural Standards 
for Testing, Adjusting, and Balancing of Environmental Systems," Section II, "Required 
Instrumentation for NEBB Certification."

D. Instrumentation Calibration:  Calibrate instruments at least every six months or more frequently 
if required by instrument manufacturer.

1.6 PROJECT CONDITIONS

A. Partial Owner Occupancy: The Owner may occupy completed areas of the building before 
Substantial Completion. Cooperate with the Owner during testing, adjusting, and balancing 
operations to minimize conflicts with the Owner’s operations.

1.7 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. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and 
times.

C. Perform TAB after leakage and pressure tests on air and water distribution systems have been 
satisfactorily completed.

1.8 WARRANTY

A. General Warranty: The national project performance guarantee 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 warrantees made by the 
contractor under requirements of the Contract Documents. 
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine approved submittal data of HVAC systems and equipment.

B. Examine Project Record Documents described in Division 1.

C. 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.

D. Examine equipment performance data including fan and pump 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.

E. 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.

F. Examine system and equipment test reports.

G. Examine HVAC system and equipment installations to verify that indicated balancing devices, 
such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and 
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.

H. Examine systems for functional deficiencies that cannot be corrected by adjusting and 
balancing.

I. 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.

J. Examine strainers for clean screens and proper perforations.

K. Examine three-way valves for proper installation for their intended function of diverting or 
mixing fluid flows.

L. Examine heat-transfer coils for correct piping connections and for clean and straight fins.

M. Examine system pumps to ensure absence of entrained air in the suction piping.
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N. Examine equipment for installation and for properly operating safety interlocks and controls.

O. Examine automatic temperature system components to verify the following:

1. Dampers, valves, and other controlled devices are operated by the intended controller.
2. Dampers and valves 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.  This includes dampers in multizone units, mixing boxes, 
and variable-air-volume terminals.

4. Temperature Sensors 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.

P. Report deficiencies discovered before and during performance of TAB procedures.  

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. Hydronic systems are filled, clean, and free of air.
3. Automatic temperature-control systems are operational.
4. Equipment and duct access doors are securely closed.
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 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" SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" 
and this Section.

B. Cut insulation, ducts, pipes, 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, valve position indicators, fan-speed-
control levers, and similar controls and devices, to show final settings.
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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 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.

2. Measure static pressure across each air-handling unit, rooftop unit, component.

a. Simulate dirty filter operation and record the point at which maintenance personnel 
must change filters.

3. 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.
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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 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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3.8 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. Design 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. Fan drive settings including settings and percentage of maximum pitch diameter.
d. Other system operating conditions that affect performance.
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E. Fan Test Reports:  For supply, return, and exhaust fans, include the following:

1. Fan Data:

a. System identification.
b. Location.
c. Make and type.
d. Model number and size.
e. Manufacturer's serial number.
f. Arrangement and class.
g. Sheave make, size in inches, and bore.
h. Sheave dimensions, center-to-center, and amount of adjustments in inches.

2. Motor Data:

a. Make and frame type and size.
b. Horsepower and rpm.
c. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches, and bore.
f. Sheave dimensions, center-to-center, and amount of adjustments in inches.
g. Number of belts, make, and size.

3. Test Data (Design and Actual Values):

a. Total airflow rate in cfm.
b. Total system static pressure in inches wg.
c. Fan rpm.
d. Discharge static pressure in inches wg.
e. Suction static pressure in inches wg.

F. Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and 
record the following:

1. Report Data:

a. System and air-handling unit number.
b. Location and zone.
c. Traverse air temperature in deg F. 
d. Duct static pressure in inches wg.
e. Duct size in inches.
f. Duct area in sq. ft..
g. Indicated airflow rate in cfm.
h. Indicated velocity in fpm.
i. Actual airflow rate in cfm.
j. Actual average velocity in fpm.
k. Barometric pressure in psig.

END OF SECTION 15950
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SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS

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. Electrical equipment coordination and installation.
2. Sleeves for raceways and cables.
3. Sleeve seals.
4. Common electrical installation requirements.

1.3 DEFINITIONS

A. ATS:  Acceptance Testing Specifications.

B. EPDM:  Ethylene-propylene-diene terpolymer rubber.

C. NBR:  Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

1.5 QUALITY ASSURANCE

A. Test Equipment Suitability and Calibration:  Comply with NETA ATS, "Suitability of Test 
Equipment" and "Test Instrument Calibration."

1.6 COORDINATION

A. Coordinate arrangement, mounting, and support of electrical equipment:
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1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations.

3. To allow right of way for piping and conduit installed at required slope.
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment.

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed.

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Division 8.

D. Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and 
systems that are functionally interdependent are tested to demonstrate successful 
interoperability.

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 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 waterstop, unless otherwise indicated.

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch
thickness as indicated and of length to suit application.

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 7.

2.3 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:

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 cable or conduit.  
Include type and number required for material and size of raceway or cable.

3. Pressure Plates:  Plastic.  Include two for each sealing element.
4. 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.

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 raceways and 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. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 7.

C. 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.

D. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

E. Rectangular Sleeve Minimum Metal Thickness:
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1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than 
16 inches, thickness shall be 0.052 inch.

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or 
more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch.

F. 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.

G. Extend sleeves installed in floors 2 inches above finished floor level.

H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable 
unless sleeve seal is to be installed or unless seismic criteria require a different clearance.

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies.

J. 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.  Refer 
to Division 7 for materials and installation.

K. 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.  Comply with Division 7.

L. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work.

M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 
for installing mechanical sleeve seals.

N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for 
installing mechanical sleeve seals.

3.3 SLEEVE-SEAL INSTALLATION

A. Install to seal underground, 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 electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 7.

3.5 FIELD QUALITY CONTROL

A. Inspect installed sleeve and sleeve-seal installations and associated firestopping for damage and 
faulty work.

END OF SECTION 16050
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SECTION 16060

GROUNDING AND BONDING

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 grounding of electrical systems and equipment.  Grounding requirements 
specified in this Section may be supplemented by special requirements of systems described in 
other Sections.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article.

C. Field Test Reports:  Submit written test reports to include the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications:  Testing agency as defined by OSHA in 29 CFR 1910.7 or a 
member company of the InterNational Electrical Testing Association and that is acceptable to
authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association to supervise on-site testing specified in Part 3.

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.
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1. Comply with UL 467.

C. Comply with NFPA 70; for medium-voltage underground construction, comply with IEEE C2.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Grounding Conductors, Cables, Connectors, and Rods:

a. Apache Grounding/Erico Inc.
b. Boggs, Inc.
c. Chance/Hubbell.
d. Copperweld Corp.
e. Dossert Corp.
f. Erico Inc.; Electrical Products Group.
g. Framatome Connectors/Burndy Electrical.
h. Galvan Industries, Inc.
i. Hastings Fiber Glass Products, Inc.
j. Ideal Industries, Inc.
k. ILSCO.
l. Kearney/Cooper Power Systems.
m. Korns:  C. C. Korns Co.; Division of Robroy Industries.
n. O-Z/Gedney Co.; a business of the EGS Electrical Group.
o. Raco, Inc.; Division of Hubbell.
p. Salisbury:  W. H. Salisbury & Co.
q. Superior Grounding Systems, Inc.
r. Thomas & Betts, Electrical.

2.2 GROUNDING CONDUCTORS

A. For insulated conductors, comply with Division 16 Section "Conductors and Cables."

B. Material:  Copper.

C. Equipment Grounding Conductors:  Insulated with green-colored insulation.

D. Isolated Ground Conductors:  Insulated with green-colored insulation with yellow stripe.  On 
feeders with isolated ground, use colored tape, alternating bands of green and yellow tape to 
provide a minimum of three bands of green and two bands of yellow.
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E. Grounding Electrode Conductors:  Stranded cable.

F. Underground Conductors:  Bare, tinned, stranded, unless otherwise indicated.

G. Bare Copper Conductors:  Comply with the following:

1. Solid Conductors:  ASTM B 3.
2. Assembly of Stranded Conductors:  ASTM B 8.
3. Tinned Conductors:  ASTM B 33.

H. Copper Bonding Conductors:  As follows:

1. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG copper conductor, 1/4 inch in 
diameter.

2. Bonding Conductor:  No. 4 or No. 6 AWG, stranded copper conductor.
3. Bonding Jumper:  Bare copper tape, braided bare copper conductors, terminated with 

copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
4. Tinned Bonding Jumper:  Tinned-copper tape, braided copper conductors, terminated 

with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

I. Grounding Bus:  Bare, annealed copper bars of rectangular cross section, with insulators.

2.3 CONNECTOR PRODUCTS

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of 
conductors and connected items.

B. Bolted Connectors:  Bolted-pressure-type connectors, or compression type.

C. Welded Connectors:  Exothermic-welded type, in kit form, and selected per manufacturer's 
written instructions.

2.4 GROUNDING ELECTRODES

A. Ground Rods:  Copper-clad steel.

1. Size:  3/4 by 120 inches in diameter.

B. Test Wells:  Provide handholes as specified in Division 2.

PART 3 - EXECUTION

3.1 APPLICATION

A. In raceways, use insulated equipment grounding conductors.
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B. Exothermic-Welded Connections:  Use for connections to structural steel and for underground 
connections, except those at test wells.

C. Equipment Grounding Conductor Terminations:  Use bolted pressure clamps.

D. Ground Rod Clamps at Test Wells:  Use bolted pressure clamps with at least two bolts.

E. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service 
equipment, and elsewhere as indicated.

1. Use insulated spacer; space 1 inch from wall and support from wall 6 inches above 
finished floor, unless otherwise indicated.

2. At doors, route the bus up to the top of the door frame, across the top of the doorway, and 
down to the specified height above the floor.

F. Underground Grounding Conductors:  Use copper conductor, No. 2/0 AWG minimum.  Bury at 
least 24 inches below grade or bury 12 inches above duct bank when installed as part of the duct 
bank.

3.2 EQUIPMENT GROUNDING CONDUCTORS

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding 
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 
are indicated.

B. Install equipment grounding conductors in all feeders and circuits.

C. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic raceways 
unless they are designated for telephone or data cables.

D. Air-Duct Equipment Circuits:  Install an equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners and heaters.  Bond 
conductor to each unit and to air duct.

E. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate equipment 
grounding conductor to each electric water heater, heat-tracing, and antifrost heating cable.  
Bond conductor to heater units, piping, connected equipment, and components.

F. Signal and Communication Systems:  For telephone, alarm, voice and data, and other 
communication systems, 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 grounding bus.

2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.

G. Metal Poles Supporting Outdoor Lighting Fixtures:  Provide a grounding electrode in addition 
to installing a separate equipment grounding conductor with supply branch-circuit conductors.
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3.3 COUNTERPOISE

A. Ground the steel framework of the building with a driven ground rod at the base of every corner 
column and at intermediate exterior columns at distances not more than 60 feet apart.  Provide a 
grounding conductor (counterpoise), electrically connected to each ground rod and to each steel 
column, extending around the perimeter of the building.  Use tinned-copper conductor not less 
than No. 2/0 AWG for counterpoise and for tap to building steel.  Bury counterpoise not less 
than 18 inches below grade and 24 inches from building foundation.

3.4 INSTALLATION

A. Ground Rods:  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.

1. Drive ground rods until tops are 2 inches below finished floor or final grade, unless 
otherwise indicated.

2. Interconnect ground rods with grounding electrode conductors.  Use exothermic welds, 
except at test wells and as otherwise indicated.  Make connections without exposing steel 
or damaging copper coating.

B. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated.  Avoid obstructing access or placing conductors where they may be subjected to 
strain, impact, or damage.

C. Bonding Straps and Jumpers:  Install so vibration by equipment mounted on vibration isolation 
hangers and supports is not transmitted to rigidly mounted equipment.  Use exothermic-welded 
connectors for outdoor locations, unless a disconnect-type connection is required; then, use a 
bolted clamp.  Bond straps directly to the basic structure taking care not to penetrate any 
adjacent parts.  Install straps only in locations accessible for maintenance.

D. Metal Water Service Pipe:  Provide 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 by grounding clamp 
connectors.  Where a dielectric main water fitting is installed, connect grounding conductor to 
street side of fitting.  Bond metal grounding conductor conduit or sleeve to conductor at each 
end.

E. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  
Connect to pipe with grounding clamp connectors.

F. Bond interior metal piping systems and metal air ducts to equipment grounding conductors of 
associated pumps, fans, blowers, electric heaters, and air cleaners.  Use braided-type bonding 
straps.

G. Bond each aboveground portion of gas piping system upstream from equipment shutoff valve.

H. Install one test well for each service at the ground rod electrically closest to the service 
entrance.  Set top of well flush with finished grade or floor.
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3.5 CONNECTIONS

A. General:  Make connections so galvanic action or electrolysis possibility 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 to 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.

B. Exothermic-Welded Connections:  Comply with manufacturer's written instructions.  Welds that 
are puffed up or that show convex surfaces indicating improper cleaning are not acceptable.

C. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use pressure-type 
grounding lugs.  No. 10 AWG and smaller grounding conductors may be terminated with 
winged pressure-type connectors.

D. Noncontact Metal Raceway Terminations:  If metallic raceways terminate at metal housings 
without mechanical and electrical connection to housing, terminate each conduit with a 
grounding bushing.  Connect grounding bushings with a bare grounding conductor to grounding 
bus or terminal in housing.  Bond electrically noncontinuous conduits at entrances and exits 
with grounding bushings and bare grounding conductors, unless otherwise indicated.

E. Tighten screws and bolts for grounding and bonding 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.

F. Compression-Type Connections:  Use hydraulic compression tools to provide correct 
circumferential pressure for compression connectors.  Use tools and dies recommended by 
connector manufacturer.  Provide embossing die code or other standard method to make a 
visible indication that a connector has been adequately compressed on grounding conductor.

G. Moisture Protection:  If insulated grounding conductors are connected to ground rods or 
grounding buses, insulate entire area of connection and seal against moisture penetration of 
insulation and cable.

3.6 UNDERGROUND DISTRIBUTION SYSTEM GROUNDING

A. Handholes:  Install a driven ground rod close to wall and set rod depth so 4 inches will extend 
above finished floor.  If necessary, install ground rod before manhole is placed and provide a 
No. 1/0 AWG bare, tinned-copper conductor from ground rod into handhole through a 
waterproof sleeve in manhole wall.  Protect ground rods passing through concrete floor with a 
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double wrapping of pressure-sensitive tape or heat-shrunk insulating sleeve from 2 inches above 
to 6 inches below concrete.  Seal floor opening with waterproof, nonshrink grout.

3.7 FIELD QUALITY CONTROL

A. Testing:  Engage a qualified testing agency to perform the following field quality-control 
testing:

1. After installing grounding system but before permanent electrical circuitry has 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.  Measure ground resistance not less than two full days after the last trace of 
precipitation, and without the 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.  Perform tests, by the fall-of-potential method according to 
IEEE 81.

3. Provide drawings locating each ground rod and ground rod assembly and other grounding 
electrodes, identify each by letter in alphabetical order, and key to the record of tests and 
observations.  Include the number of rods driven and their depth at each location and 
include observations of weather and other phenomena that may affect test results.  
Describe measures taken to improve test results.

a. Equipment Rated 500 kVA and Less:  10 ohms.
b. Equipment Rated 500 to 1000 kVA:  5 ohms.
c. Equipment Rated More Than 1000 kVA:  3 ohms.
d. Substations and Pad-Mounted Switching Equipment:  5 ohms.
e. Manhole Grounds:  10 ohms.

4. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance.

3.8 GRADING AND PLANTING

A. Restore surface features, including vegetation, at areas disturbed by Work of this Section.  
Reestablish original grades, unless otherwise indicated.  If sod has been removed, replace it as
soon as possible after backfilling is completed.  Restore areas disturbed by trenching, storing of 
dirt, cable laying, and other activities to their original condition.  Include application of topsoil, 
fertilizer, lime, seed, sod, sprig, and mulch.  Comply with Division 2.  Maintain restored 
surfaces.  Restore disturbed paving as indicated.

END OF SECTION 16060
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SECTION 16072

ELECTRICAL SUPPORTS

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. Hangers and supports for electrical equipment and systems.
2. Seismic restraints for electrical equipment and systems.
3. Construction requirements for concrete bases.

B. Related Sections included the following:

1. Division 1 Section “Seismic Requirements” to establish the minimum seismic design 
requirements for electrical components.

2. Division 2 Section “Metal Fabrications” for structural steel shapes and plates for 
equipment supports.

1.3 DEFINITIONS

A. EMT:  Electrical metallic tubing.

B. IBC:  International Building Code.

C. IMC:  Intermediate metal conduit.

D. RMC:  Rigid metal conduit.

E. Seismic Restraint:  A structural support element such as a metal framing member, a cable, an 
anchor bolt or stud, a fastening device, or an assembly of these items used to transmit seismic 
forces from an item of equipment or system to building structure and to limit movement of item 
during a seismic event.
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1.4 QUALITY ASSURANCE

A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent.

B. Testing of Seismic Anchorage Devices:  Comply with testing requirements in Part 3.

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel."

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed under this Project, with a minimum structural safety factor of five times 
the applied force.

B. Steel Slotted Support Systems:  Comply with MFMA-3, factory-fabricated components for field 
assembly.

1. Manufacturers:

a. Cooper B-Line; a division of Cooper Industries.
b. ERICO International Corporation.
c. Allied Support Systems; Power-Strut Unit.
d. GS Metals Corp.
e. Michigan Hanger Co., Inc.; O-Strut Div.
f. National Pipe Hanger Corp.
g. Thomas & Betts Corporation.
h. Unistrut; Tyco International, Ltd.
i. Wesanco, Inc.

2. Finishes:
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a. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-3.

b. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-3.

c. Painted Coatings:  Manufacturer's standard painted coating applied according to 
MFMA-3.

3. Channel Dimensions:  Selected for structural loading and applicable seismic forces.

C. Raceway and Cable Supports:  As described in NECA 1.

D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported.

E. 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.

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized.

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following:

1. 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:

1) Cooper B-Line; a division of Cooper Industries.
2) Empire Tool and Manufacturing Co., Inc
3) Hilti, Inc.
4) ITW Construction Products.
5) MKT Fastening, LLC.
6) Powers Fasteners.

2. Concrete Inserts:  Steel or malleable-iron slotted-support-system units similar to MSS 
Type 18; complying with MFMA-3 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element.

4. Through Bolts:  Structural type, hex head, high strength.  Comply with ASTM A 325.
5. Toggle Bolts:  All-steel springhead type.
6. Hanger Rods:  Threaded steel.
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2.3 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 5 Section "Metal Fabrications" for steel 
shapes and plates.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with NECA 1 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 scheduled in NECA 1, where Table 1 lists maximum spacings less 
than stated in NFPA 70.  Minimum rod size shall be 1/4 inch 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 trapeze member with clamps approved for application by 
an agency acceptable to authorities having jurisdiction.

3.2 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Division 5 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.

3.3 CONCRETE BASES

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and seismic criteria at Project.

B. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both 
directions than supported unit, and so expansion anchors will be a minimum of 10 bolt 
diameters from edge of the base.

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 18-inch centers around full perimeter of the base.
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2. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base, and anchor into structural concrete floor.

3. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.
5. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
6. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, 

and placement requirements are specified in Division 3.

3.4 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:  Test pullout resistance of seismic anchorage devices.

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to 
authorities having jurisdiction.

2. Schedule test with Owner, through Architect, before connecting anchorage device to 
restrained component (unless postconnection testing has been approved), and with at least 
seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by 
Architect.

5. Test to 90 percent of rated proof load of device.
6. If a device fails test, modify all installations of same type and retest until satisfactory 

results are achieved.

C. Record test results.

END OF SECTION 16072
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SECTION 16075

ELECTRICAL IDENTIFICATION

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. Identification for raceway and metal-clad cable.
2. Identification for conductors and communication and control cable.
3. Underground-line warning tape.
4. Warning labels and signs.
5. Instruction signs.
6. Equipment identification labels.
7. Miscellaneous identification products.

1.3 SUBMITTALS

A. Product Data:  For each electrical identification product indicated.

B. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels.

C. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products.

1.4 QUALITY ASSURANCE

A. Comply with ANSI A13.1 and ANSI C2.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.145.
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1.5 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.

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied.

C. Coordinate installation of identifying devices with location of access panels and doors.

D. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size.

B. Color for Printed Legend:

1. Power Circuits:  Black letters on an orange field.
2. Legend:  Indicate system or service and voltage, if applicable.

C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action.

D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action.

2.2 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION 
MATERIALS

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 
to 2 inches wide.

B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process.

C. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use 
with self-locking nylon tie fastener.
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D. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and polyester 
or nylon tie for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

2.3 UNDERGROUND-LINE WARNING TAPE

A. Description:  Permanent, bright-colored, continuous-printed, polyethylene tape.

1. Not less than 6 inches wide by 4 mils thick.
2. Compounded for permanent direct-burial service.
3. Embedded continuous metallic strip or core.
4. Printed legend shall indicate type of underground line.

2.4 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.  1/4-inch grommets in corners for 
mounting.  Nominal size, 7 by 10 inches.

D. Metal-Backed, Butyrate Warning Signs:  Weather-resistant, nonfading, preprinted, cellulose-
acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with colors, legend, and 
size required for application.  1/4-inch grommets in corners for mounting.  Nominal size, 10 by 
14 inches.

E. 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. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

2.5 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 
sq. in. and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
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3. Framed with mitered acrylic molding and arranged for attachment at applicable 
equipment.

2.6 EQUIPMENT IDENTIFICATION LABELS

A. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  
White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.

B. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 
1 inch.

2.7 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self- locking, Type 6/6 nylon cable ties.

1. Minimum Width:  3/16 inch.
2. Tensile Strength:  50 lb, minimum.
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black, except where used for color-coding.

B. Paint:  Paint materials and application requirements are specified in Division 9 painting 
Sections.

1. Exterior Concrete, Stucco, and Masonry (Other Than Concrete Unit Masonry):

a. Semigloss Acrylic-Enamel Finish:  Two finish coats over a primer.

1) Primer:  Exterior concrete and masonry primer.
2) Finish Coats:  Exterior semigloss acrylic enamel.

2. Exterior Concrete Unit Masonry:

a. Semigloss Acrylic-Enamel Finish:  Two finish coats over a block filler.

1) Block Filler:  Concrete unit masonry block filler.
2) Finish Coats:  Exterior semigloss acrylic enamel.

3. Exterior Ferrous Metal:

a. Semigloss Alkyd-Enamel Finish:  Two finish coats over a primer.

1) Primer:  Exterior ferrous-metal primer.
2) Finish Coats:  Exterior semigloss alkyd enamel.

4. Exterior Zinc-Coated Metal (except Raceways):

a. Semigloss Alkyd-Enamel Finish:  Two finish coats over a primer.
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1) Primer:  Exterior zinc-coated metal primer.
2) Finish Coats:  Exterior semigloss alkyd enamel.

5. Interior Concrete and Masonry (Other Than Concrete Unit Masonry):

a. Semigloss Alkyd-Enamel Finish:  Two finish coats over a primer.

1) Primer:  Interior concrete and masonry primer.
2) Finish Coats:  Interior semigloss alkyd enamel.

6. Interior Concrete Unit Masonry:

a. Semigloss Acrylic-Enamel Finish:  Two finish coats over a block filler.

1) Block Filler:  Concrete unit masonry block filler.
2) Finish Coats:  Interior semigloss acrylic enamel.

7. Interior Gypsum Board:

a. Semigloss Acrylic-Enamel Finish:  Two finish coats over a primer.

1) Primer:  Interior gypsum board primer.
2) Finish Coats:  Interior semigloss acrylic enamel.

8. Interior Ferrous Metal:

a. Semigloss Acrylic-Enamel Finish:  Two finish coats over a primer.

1) Primer:  Interior ferrous-metal primer.
2) Finish Coats:  Interior semigloss acrylic enamel.

9. Interior Zinc-Coated Metal (except Raceways):

a. Semigloss Acrylic-Enamel Finish:  Two finish coats over a primer.

1) Primer:  Interior zinc-coated metal primer.
2) Finish Coats:  Interior semigloss acrylic enamel.

C. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 APPLICATION

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 20 A:  Identify with orange snap-around label.
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B. Accessible Raceways and Cables of Auxiliary Systems:  Identify the following systems with 
color-coded, snap-around, color-coding bands:

1. Duct Smoke Detector fan shutdown system:  Red.

C. Branch-Circuit Conductor Identification:  Where there are conductors for more than three 
branch circuits in same junction or pull box, use write-on tags.  Identify each ungrounded 
conductor according to source and circuit number.

D. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source 
and circuit number.

E. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable.  Install underground-line 
warning tape for both direct-buried cables and cables in raceway.

F. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Comply 
with 29 CFR 1910.145 and apply baked-enamel warning signs.  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:

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.

G. Instruction Signs:

1. Operating Instructions:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction 
signs with approved legend where instructions are needed for system or equipment 
operation.

2. Emergency Operating Instructions:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch- high letters for emergency instructions at equipment 
used for power transfer.

H. 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:
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a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless 
otherwise indicated, provide a single line of text with 1/2-inch- high letters on 1-
1/2-inch- high label; where 2 lines of text are required, use labels 2 inches high.

b. Outdoor Equipment:  Stenciled legend 4 inches high.
c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor.

2. Equipment to Be Labeled:

a. Panelboards, electrical cabinets, and enclosures.
b. Access doors and panels for concealed electrical items.
c. Electrical switchgear and switchboards.
d. Disconnect switches.
e. Enclosed circuit breakers.
f. Motor starters.
g. Push-button stations.
h. Power transfer equipment.
i. Contactors.

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. System Identification Color Banding for Raceways and Cables:  Each color band shall 
completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, 
side by side.  Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot
maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed 
below for ungrounded service, feeder, and branch-circuit conductors.

1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having 
jurisdiction permit, field applied.

2. Colors for 240/120-V Circuits:

a. Phase A:  Black.
b. Phase B:  Red.
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3. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum 
distance of 6 inches from terminal points and in boxes where splices or taps are made.  
Apply last two turns of tape with no tension to prevent possible unwinding.  Locate bands 
to avoid obscuring factory cable markings.

H. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility.

I. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches overall.

J. Painted Identification:  Prepare surface and apply paint according to Division 9 painting 
Sections.

END OF SECTION 16075
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SECTION 16120

CONDUCTORS AND CABLES

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 building wires and cables and associated connectors, splices, and 
terminations for wiring systems rated 600 V and less.

B. Related Sections include the following:

1. Division 16 Section "Medium-Voltage Cables" for single-conductor and multiconductor 
cables, cable splices, and terminations for electrical distribution systems with 2001 to 
35,000 V.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Qualification Data:  For testing agency.

C. Field Quality-Control Test Reports:  From a qualified testing and inspecting agency engaged by 
Contractor.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications:  Testing agency as defined by OSHA in 29 CFR 1910.7 or a 
member company of the InterNational Electrical Testing Association and that is acceptable to 
authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3.
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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 NFPA 70.

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. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified.

2.2 CONDUCTORS AND CABLES

A. Manufacturers:

1. American Insulated Wire Corp.; a Leviton Company.
2. General Cable Corporation.
3. Senator Wire & Cable Company.
4. Southwire Company.

B. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable 
construction, and ratings.

C. Conductor Material:  Copper complying with NEMA WC 5 or 7; solid conductor for No. 10 
AWG and smaller, stranded for No. 8 AWG and larger.

D. Conductor Insulation Types:  Type THHN-THWN and SO complying with NEMA WC  5 or 7.

E. Multiconductor Cable:  Metal-clad cable, Type MC and Type SO with ground wire.

2.3 CONNECTORS AND SPLICES

A. Manufacturers:

1. AFC Cable Systems, Inc.
2. AMP Incorporated/Tyco International.
3. Hubbell/Anderson.
4. O-Z/Gedney; EGS Electrical Group LLC.
5. 3M Company; Electrical Products Division.
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B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated.

PART 3 - EXECUTION

3.1 CONDUCTOR AND INSULATION APPLICATIONS

A. Unless otherwise indicated, branch circuiting shall consist of 2#12 + #12ground in 1/2” EMT.  
Where drawings indicate multiple circuits with multiple arrowhead homeruns, provide 2#12 for 
each arrowhead plus a #12 ground.

B. Service Entrance:  Type THHN-THWN, single conductors in raceway.

C. Exposed Feeders:  Type THHN-THWN, single conductors in raceway.

D. Feeders Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors 
in raceway.

E. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces:  Type THHN-
THWN, single conductors in raceway.

F. Exposed Branch Circuits, including in Crawlspaces:  Type THHN-THWN, single conductors in 
raceway.

G. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Metal-clad cable, Type MC.

H. Branch Circuits Concealed in Concrete and below Slabs-on-Grade:  Type THHN-THWN, 
single conductors in raceway.

I. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord.

J. Fire Alarm Circuits (duct smoke detector):  Type THHN-THWN, in raceway.

K. Class 1 Control Circuits:  Type THHN-THWN, in raceway.

L. Class 2 Control Circuits:  Type THHN-THWN, in raceway.

3.2 INSTALLATION

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

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.
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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 16 Section "Electrical Supports and Seismic Restraints."

F. Seal around cables penetrating fire-rated elements according to Division 7.

G. Identify and color-code conductors and cables according to Division 16 Section "Electrical 
Identification."

3.3 CONNECTIONS

A. 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.

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors.

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack.

3.4 FIELD QUALITY CONTROL

A. Testing:  

1. After installing conductors and cables and before electrical circuitry has been energized, 
test for compliance with requirements.

2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 
Section 7.3.1.  Certify compliance with test parameters.

B. Test Reports:  Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements.

END OF SECTION 16120
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SECTION 16130

RACEWAYS AND BOXES

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 raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

B. Related Sections include the following:
1. Division 16 Section "Electrical Supports and Seismic Restraints" for seismic restraints 

and bracing of raceways, boxes, enclosures, and cabinets.
2. Division 16 Section "Wiring Devices" for devices installed in boxes and for floor-box 

service fittings.

1.3 DEFINITIONS

A. EMT:  Electrical metallic tubing.

B. ENT:  Electrical nonmetallic tubing.

C. FMC:  Flexible metal conduit.

D. IMC:  Intermediate metal conduit.

E. LFMC:  Liquidtight flexible metal conduit.

F. LFNC:  Liquidtight flexible nonmetallic conduit.

G. RNC:  Rigid nonmetallic conduit.

1.4 SUBMITTALS

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.
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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. Comply with NFPA 70.

1.6 COORDINATION

A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension 
system with other construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

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. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified.

2.2 METAL CONDUIT AND TUBING

A. Manufacturers:

1. AFC Cable Systems, Inc.
2. Alflex Inc.
3. Anamet Electrical, Inc.; Anaconda Metal Hose.
4. Electri-Flex Co.
5. Grinnell Co./Tyco International; Allied Tube and Conduit Div.
6. LTV Steel Tubular Products Company.
7. Manhattan/CDT/Cole-Flex.
8. O-Z Gedney; Unit of General Signal.
9. Wheatland Tube Co.

B. Rigid Steel Conduit:  ANSI C80.1.

C. IMC:  ANSI C80.6.

430



Standish/Fryeburg
Section 16130

Page 3 of 7

D. EMT and Fittings:  ANSI C80.3.

1. Fittings:  Set-screw type.

E. FMC:  Zinc-coated steel.

F. LFMC:  Flexible steel conduit with PVC jacket.

G. Fittings:  NEMA FB 1; compatible with conduit and tubing materials.

2.3 NONMETALLIC CONDUIT

A. Manufacturers:

1. American International.
2. Anamet Electrical, Inc.; Anaconda Metal Hose.
3. Arnco Corp.
4. Cantex Inc.
5. Certainteed Corp.; Pipe & Plastics Group.
6. Condux International.
7. ElecSYS, Inc.
8. Electri-Flex Co.
9. Lamson & Sessions; Carlon Electrical Products.
10. Manhattan/CDT/Cole-Flex.
11. RACO; Division of Hubbell, Inc.
12. Spiralduct, Inc./AFC Cable Systems, Inc.
13. Thomas & Betts Corporation.

B. RNC:  NEMA TC 2, Schedule 40 and Schedule 80 PVC.

C. RNC Fittings:  NEMA TC 3; match to conduit or tubing type and material.

2.4 METAL WIREWAYS

A. Manufacturers:

1. Hoffman.
2. Square D.
3. Thomas & Betts Corporation.

B. Material and Construction:  Sheet metal as indicated, NEMA  1 or 3R.

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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D. Select features, unless otherwise indicated, as required to complete wiring system and to 
comply with NFPA 70.

E. Wireway Covers:  Hinged type or as indicated.

F. Finish:  Manufacturer's standard enamel finish.

2.5 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturers:

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
2. Emerson/General Signal; Appleton Electric Company.
3. Erickson Electrical Equipment Co.
4. Hoffman.
5. Hubbell, Inc.; Killark Electric Manufacturing Co.
6. O-Z/Gedney; Unit of General Signal.
7. RACO; Division of Hubbell, Inc.
8. Robroy Industries, Inc.; Enclosure Division.
9. Scott Fetzer Co.; Adalet-PLM Division.
10. Spring City Electrical Manufacturing Co.
11. Thomas & Betts Corporation.
12. Walker Systems, Inc.; Wiremold Company (The).
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, with gasketed cover.

D. Floor Boxes:  Cast metal, fully adjustable, rectangular.

E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous hinge cover and flush latch.

G. Cabinets:  NEMA 250, Type 1, galvanized steel box with removable interior panel and 
removable front, finished inside and out with manufacturer's standard enamel.  Hinged door in 
front cover with flush latch and concealed hinge.  Key latch to match panelboards.  Include 
metal barriers to separate wiring of different systems and voltage and include accessory feet 
where required for freestanding equipment.

2.6 FACTORY FINISHES

A. Finish:  For raceway, enclosure, or cabinet components, provide manufacturer's standard prime-
coat finish ready for field painting.
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B. Finish:  For raceway, enclosure, or cabinet components, provide manufacturer's standard paint 
applied to factory-assembled surface raceways, enclosures, and cabinets before shipping.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors:

1. Exposed:  Rigid steel.
2. Concealed:  Rigid steel.
3. Underground, Single Run:  RNC.
4. Underground, Grouped:  RNC.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC.
6. Boxes and Enclosures:  NEMA 250, Type  3R or as noted.

B. Indoors:

1. Exposed:  EMT.
2. Concealed:  All feeders in EMT.  Branch circuits may be with MC cabling as indicated in 

Section 16120.
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC; except use LFMC in damp or wet 
locations.

4. Damp or Wet Locations:  Rigid steel conduit.
5. Boxes and Enclosures:  NEMA 250, Type 1, except as follows:

a. Damp or Wet Locations:  NEMA 250, Type 4 or as noted.

C. Minimum Raceway Size:  3/4-inch trade size.

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

1. Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise 
indicated.

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings approved for use with 
that material.  Patch all nicks and scrapes in PVC coating after installing conduits.

3.2 INSTALLATION

A. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping.

B. Complete raceway installation before starting conductor installation.
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C. Support raceways as specified in Division 16 Section "Electrical Supports and Seismic 
Restraints."

D. Install temporary closures to prevent foreign matter from entering raceways.

E. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so curved 
portions of bends are not visible above the finished slab.

F. Make bends and offsets so ID is not reduced.  Keep legs of bends in the same plane and keep 
straight legs of offsets parallel, unless otherwise indicated.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated.

1. Install concealed raceways with a minimum of bends in the shortest practical distance, 
considering type of building construction and obstructions, unless otherwise indicated.

H. Raceways Embedded in Slabs:  Install in middle 1/3 of slab thickness where practical and leave 
at least 2 inches of concrete cover.

1. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete 
placement.

2. Space raceways laterally to prevent voids in concrete.
3. Run conduit larger than 1-inch trade size parallel or at right angles to main reinforcement.  

Where at right angles to reinforcement, place conduit close to slab support.
4. Change from nonmetallic tubing to Schedule 80 nonmetallic conduit, rigid steel conduit, 

or IMC before rising above the floor.

I. Install exposed raceways parallel or at right angles to nearby surfaces or structural members and 
follow surface contours as much as possible.

1. Run parallel or banked raceways together on common supports.
2. Make parallel bends in parallel or banked runs.  Use factory elbows only where elbows 

can be installed parallel; otherwise, provide field bends for parallel raceways.

J. Join raceways with fittings designed and approved for that purpose and make joints tight.

1. Use insulating bushings to protect conductors.

K. Tighten set screws of threadless fittings with suitable tools.

L. Terminations:

1. Where raceways are terminated with locknuts and bushings, align raceways to enter 
squarely and install locknuts with dished part against box.  Use two locknuts, one inside 
and one outside box.

2. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly 
into hub so end bears against wire protection shoulder.  Where chase nipples are used, 
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align raceways so coupling is square to box; tighten chase nipple so no threads are 
exposed.

M. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.

N. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
UL-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.

O. Stub-up Connections:  Extend conduits through concrete floor for connection to freestanding 
equipment.  Install with an adjustable top or coupling threaded inside for plugs set flush with 
finished floor.  Extend conductors to equipment with rigid steel conduit; FMC may be used 
6 inches above the floor.  Install screwdriver-operated, threaded plugs flush with floor for future 
equipment connections.

P. Flexible Connections:  Use maximum of 72 inches of flexible conduit for recessed and 
semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or 
movement; and for all motors.  Use LFMC in damp or wet locations.  Install separate ground 
conductor across flexible connections.

Q. Surface Raceways:  Install a separate, green, ground conductor in raceways from junction box 
supplying raceways to receptacle or fixture ground terminals.

R. Set floor boxes level and flush with finished floor surface.

S. Install hinged-cover enclosures and cabinets plumb.  Support at each corner.

3.3 PROTECTION

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer.

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer.

END OF SECTION 16130
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SECTION 16140

WIRING DEVICES

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. Single and duplex receptacles and ground-fault circuit interrupters.
2. Single- and double-pole snap switches.
3. Device wall plates.
4. Pin and sleeve connectors and receptacles.
5. Service poles and multioutlet assemblies.

1.3 DEFINITIONS

A. EMI:  Electromagnetic interference.

B. GFCI:  Ground-fault circuit interrupter.

C. PVC:  Polyvinyl chloride.

D. RFI:  Radio-frequency interference.

E. UTP:  Unshielded twisted pair.

1.4 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. Field quality-control test reports.
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1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of wiring device through one source from a single 
manufacturer.

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 NFPA 70.

1.6 COORDINATION

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.

1. Cord and Plug Sets:  Match equipment requirements.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Wiring Devices:

a. Bryant Electric, Inc./Hubbell Subsidiary.
b. Hubbell Incorporated; Wiring Device-Kellems.
c. Leviton Mfg. Company Inc.
d. Pass & Seymour/Legrand; Wiring Devices Div.

2. Multioutlet Assemblies:

a. Hubbell Incorporated; Wiring Device-Kellems.
b. Wiremold Company (The).

3. Power Poles:

a. Hubbell Incorporated; Wiring Device-Kellems.
b. Pass & Seymour/Legrand; Wiring Devices Div.
c. Square D/Groupe Schneider NA.
d. Thomas & Betts Corporation.
e. Wiremold Company (The).
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2.2 RECEPTACLES

A. Straight-Blade-Type Receptacles:  Comply with NEMA WD 1, NEMA WD 6, DSCC W-C-
596G, and UL 498.

B. Straight-Blade and Locking Receptacles:  Heavy-Duty grade.

C. GFCI Receptacles:  Straight blade, non-feed-through type, Heavy-Duty grade, with integral 
NEMA WD 6, Configuration 5-20R duplex receptacle; complying with UL 498 and UL 943.  
Design units for installation in a 2-3/4-inch-deep outlet box without an adapter.

D. Industrial Heavy-Duty Pin and Sleeve Devices:  Comply with IEC 309-1.

2.3 PENDANT CORD/CONNECTOR DEVICES

A. Description:  Matching, locking-type plug and receptacle body connector, NEMA WD 6, 
Configurations as noted, Heavy-Duty grade.

1. Body:  Nylon with screw-open cable-gripping jaws and provision for attaching external 
cable grip.

2. External Cable Grip:  Woven wire-mesh type made of high-strength galvanized-steel 
wire strand, matched to cable diameter, and with attachment provision designed for 
corresponding connector.

2.4 CORD AND PLUG SETS

A. Description:  Match voltage and current ratings and number of conductors to requirements of 
equipment being connected.

1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with 
green-insulated grounding conductor and equipment-rating ampacity plus a minimum of 
30 percent.

2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for 
connection.

2.5 SWITCHES

A. Single- and Double-Pole Switches:  Comply with DSCC W-C-896F and UL 20.

B. Snap Switches:  Heavy-Duty grade, quiet type.

2.6 WALL PLATES

A. Single and combination types to match corresponding wiring devices.

1. Plate- Securing Screws:  Metal with head color to match plate finish.
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2. Material:  304 Stainless steel
3. Material for Wet Locations:  Thermoplastic with spring-loaded lift cover, and listed and 

labeled for use in "wet locations."

2.7 MULTIOUTLET ASSEMBLIES

A. Components of Assemblies:  Products from a single manufacturer designed for use as a 
complete, matching assembly of raceways and receptacles.

B. Raceway Material:  Metal, with manufacturer's standard finish.

C. Wire:  No. 12 AWG.

2.8 FINISHES

A. Color:

1. Wiring Devices Connected to Normal Power System:  Ivory, unless otherwise indicated 
or required by NFPA 70.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install devices and assemblies level, plumb, and square with building lines.

B. Install unshared neutral conductors on line and load side of dimmers according to 
manufacturers' written instructions.

C. 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.

D. Remove wall plates and protect devices and assemblies during painting.

E. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings.

3.2 IDENTIFICATION

A. Comply with Division 16 Section "Electrical Identification."

1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, 
stamped or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes.

439



Standish/Fryeburg
Section 16140

Page 5 of 5

3.3 CONNECTIONS

A. Ground equipment according to Division 16 Section "Grounding and Bonding."

B. Connect wiring according to Division 16 Section "Conductors and Cables."

C. 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.

3.4 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

1. After installing wiring devices and after electrical circuitry has been energized, test for 
proper polarity, ground continuity, and compliance with requirements.

2. Test GFCI operation with both local and remote fault simulations according to 
manufacturer's written instructions.

B. Remove malfunctioning units, replace with new units, and retest as specified above.

END OF SECTION 16140

440



Standish/Fryeburg
PIN 14462.10/14463.10

Highway Maintenance Garages
August 9, 2007

SECTION 16145

LIGHTING CONTROL DEVICES

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 lighting control devices:

1. Time switches.
2. Outdoor photoelectric switches.
3. Switch-box occupancy sensors.
4. Indoor occupancy sensors.
5. Multipole contactors.

B. Related Sections include the following:

1. Division 16 Section "Wiring Devices" for wall-box dimmers and manual light switches.

1.3 DEFINITIONS

A. LED:  Light-emitting diode.

B. PIR:  Passive infrared.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  Show installation details for occupancy and light-level sensors.

1. Lighting plan showing location, orientation, and coverage area of each sensor.
2. Interconnection diagrams showing field-installed wiring.

C. Field quality-control test reports.
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D. Operation and Maintenance Data:  For each type of product 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.

1.6 COORDINATION

A. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-
suppression system, and partition assemblies.

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 GENERAL LIGHTING CONTROL DEVICE REQUIREMENTS

A. Line-Voltage Surge Protection:  An integral part of the devices for 120- and 277-V solid-state 
equipment.  For devices without integral line-voltage surge protection, field-mounting surge 
protection shall comply with IEEE C62.41 and with UL 1449.

2.3 TIME SWITCHES

A. Manufacturers:

1. Fisher Pierce.
2. Grasslin Controls Corporation.
3. Intermatic, Inc.
4. Paragon Electric Co.
5. Square D.
6. TORK.
7. Watt Stopper (The).
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B. Electromechanical-Dial Time Switches:  Type complying with UL 917.

1. Contact Configuration:  DPST or as indicated.
2. Contact Rating:  30-A inductive or resistive, 240-V ac or as indicated.
3. Circuitry:  Allow connection of a photoelectric relay as substitute for on and off function 

of a program.
4. Astronomical time dial.
5. Eight-Day Program:  Uniquely programmable for each weekday and holidays.
6. Skip-a-day mode.
7. Wound-spring reserve carryover mechanism to keep time during power failures, 

minimum of 16 hours.

2.4 OUTDOOR PHOTOELECTRIC SWITCHES

A. Manufacturers:

1. Fisher Pierce.
2. Grasslin Controls Corporation.
3. Intermatic, Inc.
4. Novitas, Inc.
5. Paragon Electric Co.
6. Square D.
7. TORK.
8. Watt Stopper (The).

B. Description:  Solid state, with DPST dry contacts rated for 1800-VA tungsten or 1000-VA 
inductive, to operate connected relay, contactor coils, microprocessor input, and complying with 
UL 773A.

1. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off 
levels within that range, and a directional lens in front of photocell to prevent fixed light 
sources from causing turn-off.

2. Time Delay:  15-second minimum, to prevent false operation.
3. Surge Protection:  Metal-oxide varistor type, complying with IEEE C62.41 for 

Category A1 locations.
4. Mounting:  Twist lock complying with IEEE C136.10, with base-and-stem mounting or 

stem-and-swivel mounting accessories as required to direct sensor to the North sky 
exposure.

2.5 INDOOR OCCUPANCY SENSORS

A. Manufacturers:

1. Leviton Mfg. Company Inc.
2. Novitas, Inc.
3. Sensor Switch, Inc.
4. Unenco Electronics; a Hubbell Company.
5. Watt Stopper (The).
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B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit.

1. Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and 
off when unoccupied; with a time delay for turning lights off, adjustable over a minimum 
range of 1 to 15 minutes.

2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  
Sensor shall be powered from the relay unit.

3. Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A 
tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 
150-mA, Class 2 power source as defined by NFPA 70.

4. Mounting:

a. Sensor:  Suitable for mounting in any position on a standard outlet box.
b. Relay:  Externally mounted though a 1/2-inch knockout in a standard electrical 

enclosure.
c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged 

door.

5. Indicator:  LED, to show when motion is being detected during testing and normal 
operation of the sensor.

6. Bypass Switch:  Override the on function in case of sensor failure.
7. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc; keeps lighting off when 

selected lighting level is present.

C. Dual-Technology Type:  Ceiling mounting; detect occupancy by using a combination of PIR 
and ultrasonic detection methods in area of coverage.  Particular technology or combination of 
technologies that controls on and off functions shall be selectable in the field by operating 
controls on unit.

1. Sensitivity Adjustment:  Separate for each sensing technology.
2. Detector Sensitivity:  Detect occurrences of 6-inch minimum movement of any portion of 

a human body that presents a target of at least 36 sq. in., and detect a person of average 
size and weight moving at least 12 inches in either a horizontal or a vertical manner at an 
approximate speed of 12 inches/s.

3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area 
of 1000 sq. ft. when mounted on a 96-inch- high ceiling.

2.6 MULTIPOLE CONTACTORS

A. Manufacturers:

1. Allen-Bradley/Rockwell Automation.
2. ASCO Power Technologies, LP; a division of Emerson Electric Co.
3. Cutler- Hammer; Eaton Corporation.
4. Fisher Pierce.
5. GE Industrial Systems; Total Lighting Control.
6. Grasslin Controls Corporation.
7. Hubbell Lighting Inc.
8. TORK.
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9. Watt Stopper (The).

B. Description:  Electrically operated and mechanically held, complying with NEMA ICS 2 and 
UL 508.

1. Current Rating for Switching:  Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 
less total harmonic distortion of normal load current).

2. Control-Coil Voltage:  Match control power source.

2.7 CONDUCTORS AND CABLES

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 
AWG, complying with Division 16 Section "Conductors and Cables."

B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded copper conductors not 
smaller than No. 18 AWG, complying with Division 16 Section "Conductors and Cables."

C. Class 1 Control Cable:  Multiconductor cable with stranded copper conductors not smaller than 
No. 14 AWG, complying with Division 16 Section "Conductors and Cables."

D. Install unshielded, twisted-pair cable for control and signal transmission conductors.

PART 3 - EXECUTION

3.1 SENSOR INSTALLATION

A. Install and aim sensors in locations to achieve at least 90 percent coverage of areas indicated.  
Do not exceed coverage limits specified in manufacturer's written instructions.

3.2 WIRING INSTALLATION

A. Wiring Method:  Comply with Division 16 Section "Conductors and Cables."  Minimum 
conduit size shall be 3/4 inch.

B. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points.  Separate 
power-limited and nonpower-limited conductors according to conductor manufacturer's written 
instructions.

C. Install field-mounting transient voltage suppressors for lighting control devices in Category A 
locations that do not have integral line-voltage surge protection.

D. Size conductors according to lighting control device manufacturer's written instructions, unless 
otherwise indicated.

E. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

445



Standish/Fryeburg
Section 16145

Page 6 of 6

F. 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.

3.3 IDENTIFICATION

A. Identify components and power and control wiring according to Division 16 Section "Electrical 
Identification."

B. Label time switches and contactors with a unique designation.

3.4 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

1. After installing time switches and sensors, and after electrical circuitry has been 
energized, adjust and test for compliance with requirements.

2. Operational Test: Verify actuation of each sensor and adjust time delays.

B. Remove and replace lighting control devices where test results indicate that they do not comply 
with specified requirements.

C. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

3.5 ADJUSTING

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting sensors to suit actual occupied conditions.  Provide up to 
two visits to site outside normal occupancy hours for this purpose.

END OF SECTION 16145
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SECTION 16410

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

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 the following individually mounted, enclosed switches and circuit 
breakers:

1. Fusible switches.
2. Nonfusible switches.
3. Molded-case circuit breakers.
4. Molded-case switches.
5. Enclosures.

1.3 DEFINITIONS

A. GD:  General duty.

B. GFCI:  Ground-fault circuit interrupter.

C. HD:  Heavy duty.

D. RMS:  Root mean square.

E. SPDT:  Single pole, double throw.

1.4 SUBMITTALS

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data 
on features, performance, electrical characteristics, ratings, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.
3. Short-circuit current rating.
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4. Features, characteristics, ratings, and factory settings of individual overcurrent protective 
devices and auxiliary components.

B. Shop Drawings:  Diagram power, signal, and control wiring.

C. Manufacturer Seismic Qualification Certification:  Submit certification that enclosed switches 
and circuit breakers, accessories, and components will withstand seismic forces defined in 
Division 16 Section "Electrical Supports and Seismic Restraints."  Include the following:

1. Basis of Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements.

D. Qualification Data:  For testing agency.

E. Field quality-control test reports including the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements.

F. Manufacturer's field service report.

G. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 1, 
include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 
breakers.

2. Time-current curves, including selectable ranges for each type of circuit breaker.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3.
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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 NFPA 70.

D. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items.  Comply with indicated maximum dimensions.

1.6 COORDINATION

A. Coordinate layout and installation of switches, circuit breakers, and components with other 
construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain required 
workspace clearances and required clearances for equipment access doors and panels.

1.7 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. Spare Fuses:  Refer to Division 16 Section "Fuses" for quantities of spare fuses to be 
provided.

2. Spare Indicating Lights:  Six of each type installed.

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. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 FUSIBLE AND NONFUSIBLE SWITCHES

A. Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.
2. General Electric Co.; Electrical Distribution & Control Division.
3. Siemens Energy & Automation, Inc.
4. Square D/Group Schneider.
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B. Fusible Switch, 1200 A and Smaller:  NEMA KS 1, Type HD, with clips or bolt pads to 
accommodate specified fuses, lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position.

C. Nonfusible Switch, 1200 A and Smaller:  NEMA KS 1, Type HD, lockable handle with 
capability to accept two padlocks, and interlocked with cover in closed position.

D. 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; and 
labeled for copper and aluminum neutral conductors.

3. Auxiliary Contact Kit:  Auxiliary set of contacts arranged to open before switch blades 
open.

2.3 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES

A. Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.
2. General Electric Co.; Electrical Distribution & Control Division.
3. Siemens Energy & Automation, Inc.
4. Square D/Group Schneider.

B. Molded-Case Circuit Breaker:  NEMA AB 1, 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-Unit Circuit Breakers:  RMS sensing; field-replaceable rating plug; with 
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 I2t response.

4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller and let-through 
ratings less than NEMA FU 1, RK-5.

5. Integrally Fused Circuit Breakers:  Thermal-magnetic trip element with integral limiter-
style fuse listed for use with circuit breaker and trip activation on fuse opening or on 
opening of fuse compartment door.

C. Molded-Case Circuit-Breaker Features and Accessories:
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1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs:  Mechanical style suitable for number, size, trip ratings, and conductor material.
3. Application Listing:  Type SWD for switching fluorescent lighting loads; Type HACR 

for heating, air-conditioning, and refrigerating equipment.
4. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup 

and time-delay settings, push-to-test feature, and ground-fault indicator.
5. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of 

rated voltage.
6. Auxiliary Switch:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic 

circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.

D. Molded-Case Switches:  Molded-case circuit breaker with fixed, high-set instantaneous trip 
only, and short-circuit withstand rating equal to equivalent breaker frame size interrupting 
rating.

E. Molded-Case Switch Accessories:

1. Lugs:  Mechanical style suitable for number, size, trip ratings, and material of 
conductors.

2. Application Listing:  Type HACR for heating, air-conditioning, and refrigerating 
equipment.

3. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of 
rated voltage.  Provide "dummy" trip unit where required for proper operation.

4. Auxiliary Switch:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic 
circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.

2.4 ENCLOSURES

A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.

1. Outdoor Locations:  NEMA 250, Type 3R.
2. Kitchen Areas:  NEMA 250, Type 4X, stainless steel.
3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.
4. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 7C.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance 
with installation tolerances and other conditions affecting performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 CONCRETE BASES

A. Coordinate size and location of concrete bases.  Verify structural requirements with structural 
engineer.

B. Concrete base is specified in Division 16 Section "Electrical Supports and Seismic Restraints," 
and concrete materials and installation requirements are specified in Division 3.

3.3 INSTALLATION

A. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation 
of enclosed switches and circuit breakers.

B. Mount individual wall-mounting switches and circuit breakers with tops at uniform height, 
unless otherwise indicated.  Anchor floor-mounting switches to concrete base.

C. Comply with mounting and anchoring requirements specified in Division 16 Section "Electrical 
Supports and Seismic Restraints."

D. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

3.4 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs as specified in Division 16 Section "Electrical Identification."

B. Enclosure Nameplates:  Label each enclosure with engraved metal or laminated-plastic 
nameplate as specified in Division 16 Section "Electrical Identification."

3.5 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
field-assembled components and equipment installation, including connections, and to assist in 
field testing.  Report results in writing.

B. Prepare for acceptance testing as follows:

1. Inspect mechanical and electrical connections.
2. Verify switch and relay type and labeling verification.
3. Verify rating of installed fuses.
4. Inspect proper installation of type, size, quantity, and arrangement of mounting or 

anchorage devices complying with manufacturer's certification.

C. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following
field tests and inspections and prepare test reports:
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1. Test mounting and anchorage devices according to requirements in Division 16 Section 
"Electrical Supports and Seismic Restraints."

2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  Certify 
compliance with test parameters.

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.

4. Infrared Scanning:

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each enclosed switch and 
circuit breaker.  Open or remove doors or panels so connections are accessible to 
portable scanner.

b. Follow-Up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each unit 11 months after date of Substantial Completion.

c. Instruments, Equipment and Reports:

1) Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values.  Provide calibration record 
for device.

2) Prepare a certified report that identifies enclosed switches and circuit 
breakers included and describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after remedial 
action.

3.6 ADJUSTING

A. Set field-adjustable switches and circuit-breaker trip ranges.

3.7 CLEANING

A. On completion of installation, vacuum dirt and debris from interiors; do not use compressed air 
to assist in cleaning.

B. Inspect exposed surfaces and repair damaged finishes.

END OF SECTION 16410
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SECTION 16420

ENCLOSED CONTROLLERS

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 ac, enclosed controllers rated 600 V and less, of the following types:

1. Across-the-line, manual and magnetic controllers.
2. Variable frequency controllers for small motor applications.

1.3 SUBMITTALS

A. Product Data:  For each type of enclosed controller.  Include dimensions and manufacturer's 
technical data on features, performance, electrical characteristics, ratings, and finishes.

B. Shop Drawings:  For each enclosed controller.

1. Include dimensioned plans, elevations, sections, and details, including required 
clearances and service space around equipment.  Show tabulations of installed devices, 
equipment features, and ratings.  Include the following:

a. Each installed unit's type and details.
b. Nameplate legends.
c. Short-circuit current rating of integrated unit.
d. Features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices in combination controllers.

2. Wiring Diagrams:  Power, signal, and control wiring.

C. Operation and Maintenance Data:  For enclosed controllers to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Division 1, include the following:

1. Routine maintenance requirements for enclosed controllers and all installed components.
2. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices.
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D. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed and 
arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A qualified manufacturer.  Maintain, within 100 miles of Project 
site, a service center capable of providing training, parts, and emergency maintenance and 
repairs.

B. Source Limitations:  Obtain enclosed controllers of a single type through one source from a 
single manufacturer.

C. 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.

D. Comply with NFPA 70.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent 
condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, corrosive 
substances, and physical damage.

B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, 
dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable 
materials from inside controllers; install electric heating of sufficient wattage to prevent 
condensation.

1.6 COORDINATION

A. Coordinate exact size of motor controllers with Division 15.  Adjust sizes indicated on drawings 
if necessary.

B. Coordinate layout and installation of enclosed controllers with other construction including 
conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and 
required clearances for equipment access doors and panels.

C. Coordinate features of enclosed controllers and accessory devices with pilot devices and control 
circuits to which they connect.

D. Coordinate features, accessories, and functions of each enclosed controller with ratings and 
characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and 
load.

455



Standish/Fryeburg
Section 16420

Page 3 of 6

1.7 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. Spare Fuses:  Furnish one spare for every five installed, but no fewer than one set of three 
of each type and rating.

2. Indicating Lights:  Two of each type installed.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary.
2. Eaton Corporation; Cutler-Hammer Products.
3. General Electrical Company; GE Industrial Systems.
4. Rockwell Automation; Allen-Bradley Co.; Industrial Control Group.
5. Siemens/Furnas Controls.
6. Square D.

2.2 ACROSS-THE-LINE ENCLOSED CONTROLLERS

A. Manual Controller:  NEMA ICS 2, general purpose, Class A, with toggle action and overload 
element.

B. Magnetic Controller:  NEMA ICS 2, Class A, full voltage, nonreversing, across the line, unless 
otherwise indicated.

1. Control Circuit:  120 V; obtained from integral control power transformer of sufficient 
capacity to operate connected pilot, indicating and control devices, plus 100 percent spare 
capacity.

2. Overload Relay:  Ambient-compensated type with inverse-time-current characteristic and 
NEMA ICS 2, Class 20 tripping characteristic.  Provide with heaters or sensors in each 
phase matched to nameplate full-load current of specific motor to which they connect and 
with appropriate adjustment for duty cycle.

C. Combination Magnetic Controller:  Factory-assembled combination controller and disconnect 
switch.

1. Circuit- Breaker Disconnecting Means:  NEMA AB 1, motor-circuit protector with field-
adjustable, short-circuit trip coordinated with motor locked-rotor amperes.
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2.3 ENCLOSURES

A. Description:  Flush- or surface-mounting cabinets as indicated.  NEMA 250, Type 1, unless 
otherwise indicated to comply with environmental conditions at installed location.

1. Outdoor Locations:  NEMA 250, Type 3R.
2. Kitchen Areas:  NEMA 250, Type 4X, stainless steel.
3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.
4. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 7C.

2.4 ACCESSORIES

A. Devices shall be factory installed in controller enclosure, unless otherwise indicated.

B. Push-Button Stations, Pilot Lights, and Selector Switches:  NEMA ICS 2, heavy-duty type.

C. Stop and Lockout Push-Button Station:  Momentary-break, push-button station with a factory-
applied hasp arranged so padlock can be used to lock push button in depressed position with 
control circuit open.

D. Control Relays:  Auxiliary and adjustable time-delay relays.

E. Phase-Failure and Undervoltage Relays:  Solid-state sensing circuit with isolated output 
contacts for hard-wired connection.  Provide adjustable undervoltage setting.

2.5 FACTORY FINISHES

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested enclosed 
controllers before shipping.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and surfaces to receive enclosed controllers for compliance with requirements, 
installation tolerances, and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLICATIONS

A. Select features of each enclosed controller to coordinate with ratings and characteristics of 
supply circuit and motor; required control sequence; duty cycle of motor, controller, and load; 
and configuration of pilot device and control circuit affecting controller functions.
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B. Select horsepower rating of controllers to suit motor controlled.

3.3 INSTALLATION

A. For control equipment at walls, bolt units to wall or mount on lightweight structural-steel 
channels bolted to wall.  For controllers not at walls, provide freestanding racks complying with 
Division 16 Section "Electrical Supports and Seismic Restraints."

B. Comply with mounting and anchoring requirements specified in Division 16 Section "Electrical 
Supports and Seismic Restraints."

C. Enclosed Controller Fuses:  Install fuses in each fusible switch.  Comply with requirements in 
Division 16 Section "Fuses."

3.4 IDENTIFICATION

A. Identify enclosed controller, components, and control wiring according to Division 16 Section 
"Electrical Identification."

3.5 CONTROL WIRING INSTALLATION

A. Install wiring between enclosed controllers according to Division 16 Section "Conductors and 
Cables."

B. Bundle, train, and support wiring in enclosures.

C. Connect hand-off-automatic switch and other automatic-control devices where applicable.

1. Connect selector switches to bypass only manual- and automatic-control devices that 
have no safety functions when switch is in hand position.

2. Connect selector switches with enclosed controller circuit in both hand and automatic 
positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors.

3.6 CONNECTIONS

A. Conduit installation requirements are specified in other Division 16 Sections.  Drawings 
indicate general arrangement of conduit, fittings, and specialties.

B. Ground equipment according to Division 16 Section "Grounding and Bonding."

3.7 FIELD QUALITY CONTROL

A. Prepare for acceptance tests as follows:
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1. Test insulation resistance for each enclosed controller element, bus, component, 
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

3.8 ADJUSTING

A. Set field-adjustable switches and circuit-breaker trip ranges.

3.9 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain enclosed controllers.  Refer to Division 1.

END OF SECTION 16420
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SECTION 16442

PANELBOARDS

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. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.3 DEFINITIONS

A. EMI:  Electromagnetic interference.

B. GFCI:  Ground-fault circuit interrupter.

C. RFI:  Radio-frequency interference.

D. RMS:  Root mean square.

E. SPDT:  Single pole, double throw.

1.4 SUBMITTALS

A. Product Data:  For each type of panelboard, overcurrent protective device, transient voltage 
suppression device, accessory, and component indicated.  Include dimensions and 
manufacturers' technical data on features, performance, electrical characteristics, ratings, and 
finishes.

B. Shop Drawings:  For each panelboard and related equipment.

1. Dimensioned plans, elevations, sections, and details.  Show tabulations of installed 
devices, equipment features, and ratings.  Include the following:

a. Enclosure types and details for types other than NEMA 250, Type 1.
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b. Bus configuration, current, and voltage ratings.
c. Short-circuit current rating of panelboards and overcurrent protective devices.
d. Features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components.

2. Wiring Diagrams:  Power, signal, and control wiring.

C. Manufacturer Seismic Qualification Certification:  Submit certification that panelboards, 
overcurrent protective devices, accessories, and components will withstand seismic forces 
defined in Division 16 Section "Electrical Supports and Seismic Restraints."  Include the 
following:

1. Basis of Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements.

D. Qualification Data:  For testing agency.

E. Field quality-control test reports including the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements.

F. Panelboard Schedules:  For installation in panelboards. Submit final versions after load 
balancing.

G. Operation and Maintenance Data:  For panelboards and components to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 1, include the 
following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
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1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3.

B. 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.

C. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 
accessories through one source from a single manufacturer.

D. 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.

E. Comply with NEMA PB 1.

F. Comply with NFPA 70.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions, unless otherwise indicated:

1. Ambient Temperature:  Not exceeding 104 deg F. 
2. Altitude:  Not exceeding 6600 feet.

1.7 COORDINATION

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, and encumbrances to workspace clearance requirements.

B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 3.

1.8 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. Keys:  Six spares for each type of panelboard cabinet lock.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:

a. Eaton Corporation; Cutler-Hammer Products.
b. General Electric Co.; Electrical Distribution & Protection Div.
c. Siemens Energy & Automation, Inc.
d. Square D.

2.2 MANUFACTURED UNITS

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Division 16 Section "Electrical Supports and Seismic Restraints."

B. Enclosures:  Flush- and surface-mounted cabinets.  NEMA PB 1, Type 1.

1. Rated for environmental conditions at installed location.

a. Outdoor Locations:  NEMA 250, Type 3R.
b. Kitchen Areas:  NEMA 250, Type 4X, stainless steel.
c. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.
d. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 7C.

2. Hinged Front Cover:  Entire front trim hinged to box and with standard door within 
hinged trim cover.

3. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or 
primer coat.

4. Directory Card:  With transparent protective cover, mounted in metal frame, inside 
panelboard door.

C. Phase and Ground Buses:

1. Material:  Hard-drawn copper, 98 percent conductivity.
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground 

conductors; bonded to box.
3. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL listed as 

suitable for nonlinear loads.

D. Conductor Connectors:  Suitable for use with conductor material.

1. Main and Neutral Lugs:  Mechanical type.
2. Ground Lugs and Bus Configured Terminators:  Compression type.
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3. Feed-Through Lugs:  Mechanical type suitable for use with conductor material.  Locate at 
opposite end of bus from incoming lugs or main device.

4. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted on extra-
capacity neutral bus.

E. Service Equipment Label:  UL labeled for use as service equipment for panelboards with main 
service disconnect switches.

F. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances required for 
future installation of devices.

2.3 PANELBOARD SHORT-CIRCUIT RATING

A. Fully rated to interrupt symmetrical short-circuit current available at terminals. Series rated 
panelboards are not acceptable.

2.4 PANELBOARDS

A. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 
disturbing adjacent units.

B. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

C. Provide Service Entrance rated panelboards where used as main service entrance.

2.5 OVERCURRENT PROTECTIVE DEVICES

A. Molded-Case Circuit Breaker:  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.

B. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip ratings, and 
number of poles.

1. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.
2. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.
3. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup 

and time-delay settings, push-to-test feature, and ground-fault indicator.
4. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of 

rated voltage.
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5. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic 
circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.

2.6 ACCESSORY COMPONENTS AND FEATURES

A. Furnish accessory set including tools and miscellaneous items required for overcurrent 
protective device test, inspection, maintenance, and operation.

B. Furnish portable test set to test functions of solid-state trip devices without removal from 
panelboard.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install panelboards and accessories according to NEMA PB 1.1.

B. Comply with mounting and anchoring requirements specified in Division 16 Section "Electrical 
Supports and Seismic Restraints."

C. Mount top of trim 74 inches above finished floor, unless otherwise indicated.

D. Mount plumb and rigid without distortion of box.  Mount recessed panelboards with fronts 
uniformly flush with wall finish.

E. Install overcurrent protective devices and controllers.

1. Set field-adjustable switches and circuit-breaker trip ranges.

F. Install filler plates in unused spaces.

G. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space 
designated to be ceiling space in the future.  Stub four 1-inch empty conduits into raised floor 
space or below slab not on grade.

H. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 
load balancing.

3.2 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs as specified in Division 16 Section "Electrical Identification."

B. Create a directory to indicate installed circuit loads after balancing panelboard loads.  Obtain 
approval before installing.  Use a computer or typewriter to create directory; handwritten 
directories are not acceptable.
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C. Panelboard Nameplates:  Label each panelboard with engraved metal or laminated-plastic 
nameplate mounted with corrosion-resistant screws.

3.3 CONNECTIONS

A. Ground equipment according to Division 16 Section "Grounding and Bonding."

B. Connect wiring according to Division 16 Section "Conductors and Cables."

3.4 FIELD QUALITY CONTROL

A. Prepare for acceptance tests as follows:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 
and control circuit.

2. Test continuity of each circuit.

B. Load Balancing:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.
2. Perform load-balancing circuit changes outside normal occupancy/working schedule of 

the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax 
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period.  Record all load readings 
before and after changes and submit test records.

4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is 
not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.

3.5 CLEANING

A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint 
splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in 
cleaning.  Repair exposed surfaces to match original finish.

END OF SECTION 16442
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SECTION 16491

FUSES

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. Cartridge fuses rated 600 V and less for use in switches and controllers.
2. Spare-fuse cabinets.

1.3 SUBMITTALS

A. Product Data:  Include the following for each fuse type indicated:

1. Dimensions and manufacturer's technical data on features, performance, electrical 
characteristics, and ratings.

2. Let-through current curves for fuses with current-limiting characteristics.
3. Time-current curves, coordination charts and tables, and related data.

B. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to 
accommodate ambient temperatures, provide list of fuses with adjusted ratings.

1. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local 
ambient temperature, and adjusted fuse rating.

2. Provide manufacturer's technical data on which ambient temperature adjustment 
calculations are based.

C. Operation and Maintenance Data:  For fuses to include in emergency, operation, and 
maintenance manuals.

1. In addition to items specified in Division 1, include the following:

a. Let-through current curves for fuses with current-limiting characteristics.
b. Time-current curves, coordination charts and tables, and related data.
c. Ambient temperature adjustment information.
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1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain fuses from a single manufacturer.

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 NEMA FU 1.

D. Comply with NFPA 70.

1.5 PROJECT CONDITIONS

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more 
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

1.6 COORDINATION

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size.

1.7 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. Fuses:  Quantity equal to twenty percent of each fuse type and size, but no fewer than six 
of each type and size.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper Bussman, Inc.
2. Eagle Electric Mfg. Co., Inc.; Cooper Industries, Inc.
3. Ferraz Shawmut, Inc.
4. Tracor, Inc.; Littelfuse, Inc. Subsidiary.
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2.2 CARTRIDGE FUSES

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated; 
voltage rating consistent with circuit voltage.

2.3 SPARE-FUSE CABINET

A. Cabinet:  Wall-mounted, 0.05-inch- thick steel unit with full-length, recessed piano-hinged door 
and key-coded cam lock and pull.

1. Size:  Adequate for storage of spare fuses specified with 15 percent spare capacity 
minimum.

2. Finish:  Gray, baked enamel.
3. Identification:  "SPARE FUSES" in 1-1/2-inch- high letters on exterior of door.
4. Fuse Pullers:  For each size of fuse.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes 
and with characteristics appropriate for each piece of equipment.

B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 FUSE APPLICATIONS

A. Motor Branch Circuits:  Class RK1, time delay.

3.3 INSTALLATION

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse.

B. Install spare-fuse cabinet(s).

3.4 IDENTIFICATION

A. Install labels indicating fuse replacement information on inside door of each fused switch.

END OF SECTION 16491
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SECTION 16511

INTERIOR LIGHTING

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. Interior lighting fixtures, lamps, and ballasts.
2. Emergency lighting units.
3. Exit signs.
4. Lighting fixture supports.

B. Related Sections include the following:
1. Division 16 Section "Lighting Control Devices" for automatic control of lighting, 

including time switches, photoelectric relays, occupancy sensors, and multipole lighting 
relays and contactors.

1.3 DEFINITIONS

A. BF:  Ballast factor.

B. CRI:  Color-rendering index.

C. CU:  Coefficient of utilization.

D. HID:  High-intensity discharge.

E. Luminaire:  Complete lighting fixture, including ballast housing if provided.

1.4 SUBMITTALS

A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  
Include data on features, accessories, finishes, and the following:

B. Warranties:  Special warranties specified in this Section.
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1.5 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program 
for Energy Efficient Lighting Products.

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 NFPA 70.

1.6 COORDINATION

A. Coordinate layout and installation of lighting fixtures and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies.

1.7 WARRANTY

A. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which 
manufacturer of battery-powered emergency lighting unit agrees to repair or replace 
components of rechargeable batteries that fail in materials or workmanship within specified 
warranty period.

1. Warranty Period for Emergency Lighting Unit Batteries:  10 years from date of 
Substantial Completion.  Full warranty shall apply for first year, and prorated warranty 
for the remaining nine years.

B. Special Warranty for Ballasts:  Manufacturer's standard form in which ballast manufacturer 
agrees to repair or replace ballasts that fail in materials or workmanship within specified 
warranty period.

1. Warranty Period for Electronic Ballasts:  Five years from date of Substantial Completion.

C. Special Warranty for T5 and T8 Fluorescent Lamps:  Manufacturer's standard form, made out to 
Owner and signed by lamp manufacturer agreeing to replace lamps that fail in materials or 
workmanship, f.o.b. the nearest shipping point to Project site, within specified warranty period 
indicated below.

1. Warranty Period:  One year(s) from date of Substantial Completion.

1.8 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.
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1. Lamps:  10 for every 100 of each type and rating installed.  Furnish at least one of each 
type.

2. Plastic Diffusers and Lenses:  1 for every 100 of each type and rating installed.  Furnish 
at least one of each type.

3. Battery and Charger Data:  One for each emergency lighting unit.
4. Ballasts:  1 for every 100 of each type and rating installed.  Furnish at least one of each 

type.
5. Globes and Guards:  1 for every 20 of each type and rating installed.  Furnish at least one 

of each type.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:

B. 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 for each lighting fixture 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. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5 and NEMA LE 5A as applicable.

C. HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5B.

D. Metal Parts:  Free of burrs and sharp corners and edges.

E. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent 
warping and sagging.

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.

G. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

1. White Surfaces:  85 percent.
2. Specular Surfaces:  83 percent.
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3. Diffusing Specular Surfaces:  75 percent.
4. Laminated Silver Metallized Film:  90 percent.

H. 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.

a. Lens Thickness:  At least 0.125 inch minimum unless different thickness is 
indicated.

b. UV stabilized.

2. Glass:  Annealed crystal glass, unless otherwise indicated.

2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS

A. Electronic Ballasts:  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.
4. Lamp Current Crest Factor:  1.7 or less.
5. BF:  0.85 or higher.
6. Power Factor:  0.95 or higher.
7. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C 82.11 and 

shall be connected to maintain full light output on surviving lamps if one or more lamps 
fail.

B. Electronic Programmed-Start Ballasts for T5 Lamps:  Comply with ANSI C82.11 and the 
following:

1. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps.
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.

C. Ballasts for Low-Temperature Environments:
1. Temperatures Minus 20 Deg F and Higher:  Electromagnetic type designed for use with 

lamps in outdoor or unheated spaces.
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2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS

A. Description:  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. Ballast Case Temperature:  75 deg C, maximum.

2.5 BALLASTS FOR HID LAMPS

A. 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 for single-lamp ballasts.
3. Normal Ambient Operating Temperature:  104 deg F. 
4. Open-circuit operation that will not reduce average life.

B. 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. Protection:  Class P thermal cutout.

C. Auxiliary Instant-On Quartz System:  Factory-installed feature automatically switches quartz 
lamp on when fixture is initially energized and when power outages occur.  System 
automatically turns quartz lamp off when HID lamp reaches approximately 60 percent light 
output.

1. Instant-Restrike Device:  Integral with ballast, or solid-state potted module, factory 
installed within fixture and compatible with lamps, ballasts, and mogul sockets up to 
150 W.

a. Restrike Range:  105- to 130-V ac.
b. Maximum Voltage:  250-V peak or 150-V ac RMS.

474



Standish/Fryeburg
Section 16511

Page 6 of 8

2. Minimum Starting Temperature:  Minus 40 deg F.
3. Open-circuit operation shall not reduce average lamp life.

2.6 EXIT SIGNS

A. Description:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, 
comply with authorities having jurisdiction.

B. Internally Lighted Signs:
1. Lamps for AC Operation:  LEDs, 70,000 hours minimum rated lamp life.
2. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained 

power pack.

a. Battery:  Sealed, maintenance-free, nickel-cadmium type.
b. Charger:  Fully automatic, solid-state type with sealed transfer relay.
c. Operation:  Relay automatically energizes lamp from battery when circuit voltage 

drops to 80 percent of nominal voltage or below.  When normal voltage is restored, 
relay disconnects lamps from battery, and battery is automatically recharged and 
floated on charger.

d. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal 
power and demonstrates unit operability.

e. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle.

f. Integral Self-Test:  Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals.  Test failure is 
annunciated by an integral audible alarm and flashing red LED.

2.7 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.

6. Wire Guard:  Heavy-chrome-plated wire guard protects lamp heads or fixtures.
7. Integral Time-Delay Relay:  Holds unit on for fixed interval of 15 minutes when power is 

restored after an outage.
8. Integral Self-Test:  Factory-installed electronic device automatically initiates code-

required test of unit emergency operation at required intervals.  Test failure is 
annunciated by an integral audible alarm and flashing red LED.
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2.8 FLUORESCENT LAMPS

A. Low-Mercury 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 lamps, rated 32 W maximum, nominal length of 48 inches, 2800 
initial lumens (minimum), CRI 75 (minimum), color temperature 3500 K, and average rated life 
20,000 hours, unless otherwise indicated.

C. T8 rapid-start low-mercury lamps, rated 17 W maximum, nominal length of 24 inches, 1300 
initial lumens (minimum), CRI 75 (minimum), color temperature 3500 K, and average rated life 
of 20,000 hours, unless otherwise indicated.

D. T5HO rapid-start, high-output low-mercury lamps, rated 54 W maximum, nominal length of 
45.2 inches, 5000 initial lumens (minimum), CRI 85 (minimum), color temperature 4100 K, and 
average rated life of 20,000 hours, unless otherwise indicated.

E. Compact Fluorescent Lamps:  4-Pin, low mercury, CRI 80 (minimum), color temperature 
3500 K, average rated life of 10,000 hours at 3 hours operation per start, unless otherwise 
indicated.
1. 32 W:  T4, triple tube, rated 2400 initial lumens (minimum).
2. 42 W:  T4, triple tube, rated 3200 initial lumens (minimum).
3. 55 W:  T4, triple tube, rated 4300 initial lumens (minimum).

2.9 HID LAMPS

A. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and color temperature 4000 K.

2.10 LIGHTING FIXTURE SUPPORT COMPONENTS

A. Comply with Division 16 Section "Electrical Supports and Seismic Restraints" for channel- and 
angle-iron supports and nonmetallic channel and angle supports.

B. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fittings and ceiling canopy.  Finish 
same as fixture.

C. Twin-Stem Hangers:  Two, 1/2-inch 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, 12 gage.

E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless 
steel, 12 gage.

F. Rod Hangers:  3/16-inch 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.
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2.11 REQUIREMENTS FOR INDIVIDUAL LIGHTING FIXTURES

A. Fixture Types: Refer to Light Fixture Schedule on Drawings for fixture types.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each 
fixture.

B. Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings:  Use grid as a support 
element.

1. Install a minimum of four ceiling support system rods or wires for each fixture.  Locate 
not more than 6 inches from lighting fixture corners.

2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each 
fixture corner with clips that are UL listed for the application.

3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans 
or center in acoustical panel, and support fixtures independently with at least two 3/4-
inch metal channels spanning and secured to ceiling tees.

4. Install at least one independent support rod or wire from structure to a tab on lighting 
fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor 
of 3.

C. Suspended Lighting Fixture Support:

1. Pendants and Rods:  Where longer than 48 inches, 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. Adjust aimable lighting fixtures to provide required light intensities.

E. Connect wiring according to Division 16 Section "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.

END OF SECTION 16511
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PIN #:  14462.10                                        Town: Standish                             
Environmental Office Contact:  Laurie Rowe (laurie.rowe@maine.gov) 215-5072                             
Coordination & Permits Manager: Matt Steele   Date Submitted: 9/20/07                            
Database/Projex  ⌧ 
 
⌧Section 106 and Tribal Consultation –No Federal Action 

Architectural Resources      PA      Applicable   Approved    
 Archeological Resources    PA      Applicable    Approved    
 Tribal Consultation          Tribal Letters Sent   Approved    
 Town & Local Hist. Society Contacted        Yes    No  

 

⌧   4(f) and 6(f)  
Section 4(f)  Are there Right of Way Takes or Easements on Public Park Property     Yes   ⌧ No 
  Are there Right of Way Takes or Easements on Public Recreational Property    Yes   ⌧ No  
  Are there Right of Way Takes or Easements on Public Wildlife Refuge Property   Yes   ⌧ No 
  Are there Right of Way Takes or Easements on Historic Eligible or Listed Property  Yes    ⌧ No 
  Are there Right of Way Takes or Easements on Property within a Historic District Yes    ⌧ No 
  Has MHPC Determined an Adverse Effect      Yes    ⌧ No 
  Is a Programmatic or Full 4(f) Document Required    Yes    ⌧ No 
 

        LAWCON 6(f)            N/A ⌧     Applicable   Approved    
 
⌧ FEMA GIS Floodplains Checked    N/A ⌧     Applicable   Approved     
 

⌧ Maine Department of Inland Fisheries and Wildlife (MDIFW)  Essential Habitat 
  GIS Essential Habitats Checked ⌧ 

Eagle Nest    N/A ⌧ Applicable  Approved   
  Piping Plover    N/A ⌧ Applicable  Approved   
  Roseate Tern    N/A ⌧ Applicable  Approved    
 

⌧ Maine Department of Conservation/ Public Lands, Submerged Land Lease N/A ⌧   Applicable  
 

⌧  Land Use Regulation Commission (LURC)     Not Applicable ⌧  No  permit Required  
   Notice        Approved    
   Permit      Approved    

 

⌧   Maine Department of Environmental Protection (MDEP) Site Location of Development 
  N/A ⌧  Applicable  Approved     

 

⌧ Maine Department of Environmental Protection (MDEP), Natural Resource Protection Act 
   No permit required  ⌧ 
   Exempt   (Must use erosion and sediment control and not block fish passage.) 
   PBR        Approved    
   Tier 1      Approved    
   Tier 2      Approved    
   Individual      Approved    

⌧  Army Corps of Engineers (ACOE), Section 10 of the Rivers and Harbors Act and Section 404 of the Clean Water Act.  
  

   No permit required  ⌧ 
   Category 1-NR    Approved    
   Category 2    Approved     
   Category 3    Approved  

NOTE: If project requires a Category 2 or 3 Permit from the ACOE, then the MaineDOT Resident must fill out a 
“Work Start Notification Form” and a “Compliance Certification Form” (when project has been completed) 
and send them to the address listed on the forms. 
 

⌧  IN-STREAM TIMING RESTRICTIONS:  105 Special Provision    n/a ⌧ 
Dates instream work is allowed:  

⌧ Special Provision 656, Erosion Control Plan  
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PIN #:  14463.10                                        Town: Fryeburg                             
Environmental Office Contact:  Laurie Rowe (laurie.rowe@maine.gov) 215-5072                             
Coordination & Permits Manager: Matt Steele   Date Submitted: 9/20/07                            
Database/Projex  ⌧ 
 
⌧Section 106 and Tribal Consultation –No Federal Action 

Architectural Resources      PA      Applicable   Approved    
 Archeological Resources    PA      Applicable    Approved    
 Tribal Consultation          Tribal Letters Sent   Approved    
 Town & Local Hist. Society Contacted        Yes    No  

 

⌧   4(f) and 6(f)  
Section 4(f)  Are there Right of Way Takes or Easements on Public Park Property     Yes   ⌧ No 
  Are there Right of Way Takes or Easements on Public Recreational Property    Yes   ⌧ No  
  Are there Right of Way Takes or Easements on Public Wildlife Refuge Property   Yes   ⌧ No 
  Are there Right of Way Takes or Easements on Historic Eligible or Listed Property  Yes    ⌧ No 
  Are there Right of Way Takes or Easements on Property within a Historic District Yes    ⌧ No 
  Has MHPC Determined an Adverse Effect      Yes    ⌧ No 
  Is a Programmatic or Full 4(f) Document Required    Yes    ⌧ No 
 

        LAWCON 6(f)            N/A ⌧     Applicable   Approved    
 
⌧ FEMA GIS Floodplains Checked    N/A ⌧     Applicable   Approved     
 

⌧ Maine Department of Inland Fisheries and Wildlife (MDIFW)  Essential Habitat 
  GIS Essential Habitats Checked ⌧ 

Eagle Nest    N/A ⌧ Applicable  Approved   
  Piping Plover    N/A ⌧ Applicable  Approved   
  Roseate Tern    N/A ⌧ Applicable  Approved    
 

⌧ Maine Department of Conservation/ Public Lands, Submerged Land Lease N/A ⌧   Applicable  
 

⌧  Land Use Regulation Commission (LURC)     Not Applicable ⌧  No  permit Required  
   Notice        Approved    
   Permit      Approved    

 

⌧   Maine Department of Environmental Protection (MDEP) Site Location of Development 
  N/A ⌧  Applicable  Approved     

 

⌧ Maine Department of Environmental Protection (MDEP), Natural Resource Protection Act 
   No permit required  ⌧ 
   Exempt   (Must use erosion and sediment control and not block fish passage.) 
   PBR        Approved    
   Tier 1      Approved    
   Tier 2      Approved    
   Individual      Approved    

⌧  Army Corps of Engineers (ACOE), Section 10 of the Rivers and Harbors Act and Section 404 of the Clean Water Act.  
  

   No permit required  ⌧ 
   Category 1-NR    Approved    
   Category 2    Approved     
   Category 3    Approved  

NOTE: If project requires a Category 2 or 3 Permit from the ACOE, then the MaineDOT Resident must fill out a 
“Work Start Notification Form” and a “Compliance Certification Form” (when project has been completed) 
and send them to the address listed on the forms. 
 

⌧  IN-STREAM TIMING RESTRICTIONS:  105 Special Provision    n/a ⌧ 
Dates instream work is allowed:  

⌧ Special Provision 656, Erosion Control Plan  
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