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 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 

INVITATION TO BID 
for Construction Contract

 

Date September 7, 2018 

 
AIDEA/AEA Noise Control Tenant Improvement  

19003 
 

Location of Project: Anchorage, Alaska 

Contracting Officer: Jake Tibbe 

Issuing Office: ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY (AUTHORITY) 

State Funded [x ]  Federal Aid [ ] 
 
Description of Work: This State funded project includes all labor, materials, equipment, and supervision required to construct 
PHASE I of the Noise Control Tenant Improvement at 813 W. Northern Lights Blvd in Anchorage, AK, as described in the 
Construction Documents. 

The Engineer’s Estimate is between $150,000 - $300,000 
All work shall be substantially completed by:  December 12, 2018 
Interim Completion dates, if applicable, will be shown in the General Requirements. 
  
Bidders are invited to submit sealed bids, in single copy, for furnishing all labor, equipment, and materials and for 
performing all work for the project described above.  Bids will be opened publicly at 2:00 pm local time, in the 
Willow conference room, 813 West Northern Lights Blvd., Anchorage, Alaska on September 28, 2018. 

SUBMISSION OF BIDS 
ALL BIDS INCLUDING ANY AMENDMENTS OR WITHDRAWALS MUST BE RECEIVED PRIOR TO BID OPENING.  BIDS SHALL 
BE SUBMITTED ON THE FORMS FURNISHED AND MUST BE IN A SEALED ENVELOPE MARKED AS FOLLOWS: 
 

Bid for Project: 
AIDEA/AEA Noise Control Tenant 
Improvement 
Project Number: 19003 

ATTN: Contracts 
Alaska Industrial Development Export Authority 
813 West Northern Lights Blvd. 
Anchorage, AK  99503 
 

Bids, amendments or withdrawals transmitted by mail must be received in the above specified post office box no later than 7 hours 
prior to the scheduled time of bid opening.  Hand-delivered bids, amendments or withdrawals must be received by the Front Desk 
of the Alaska Industrial Development Export Authority, prior to the scheduled time of bid opening.  Emailed bid amendments 
must be addressed to Jake Tibbe, Email: jtibbe@aidea.org  
 

 

 
A bid guaranty is required with each bid in the amount of 5% of the amount bid.  (Alternate bid items as well as supplemental bid 
items appearing on the bid schedule shall be included as part of the total amount bid when determining the amount of bid guaranty 
required for the project.) 
 
 
 

 
The Authority hereby notifies all bidders that it will affirmatively insure that in any contract entered into pursuant to this Invitation, 
Disadvantaged Business Enterprises (DBEs) will be afforded full opportunity to submit bids and will not be discriminated against 
on the grounds of race, color, national origin, or sex in consideration for an award. 
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NOTICE TO BIDDERS 
 

Bidders are hereby notified that data to assist in preparing bids is available as follows: 
 
See attached Special Notice to Bidders for this project. 

 
 

Electronic Plans and Specifications may be ordered, for the price of $0.00 from: 
 
Alaska Industrial Development Export Authority 
813 West Northern Lights Blvd. 
Anchorage, AK   99503 
 
Phone: (907) 771-3990 
 
 

All questions relating to design features, constructability, quantities, or other technical aspects of the project should be directed to 
the following.  Bidders requesting assistance in viewing the project must make arrangements at least 48 hours in advance with:  
 
  Rich Wooten, Project Manager                          Phone:  (907) 771- 3986                                  Email:  rwooten@aidea.org   

3 

All questions concerning bidding procedures should be directed to: 
 
Jake Tibbe 
Contracting Officer 
813 West Northern Lights Blvd. 
Anchorage, AK   99503 
 
Phone:  (907) 771-3990  Email: jtibbe@AIDEA.Org  

 
 
 
 
 

The Bid Calendar, Planholder lists, and Bid Results information are available on the Internet at: www.aidea.org under 
Procurement Opportunities.   
 
Reminder: 3 AAC 100.220 requires all Bidders to have a valid Alaska Business License and an Alaska Contractor’s 
Certificate of Registration prior to award.  To qualify as an Alaska bidder under 3 AAC 100.220, a bidder shall have a 
valid Alaska business license at time designated in the invitation to bid for bid opening. 
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ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 

INFORMATION TO BIDDERS 
 

The Authority is concerned over the manner in which bids are submitted.  Bidders are requested 
to study and follow the bid assembly instructions as to the method and form for submitting bids so 
there will be no reason to reject a bid. 

EXAMINATION OF CONTRACT REQUIREMENTS 

Bidders are expected to examine carefully the plans, specifications and all other documents 
incorporated in the contract to determine the requirements thereof before preparing bids. 

Any explanation desired by bidders regarding the meaning or interpretation of drawings and 
specifications must be requested in writing and with sufficient time allowed for a reply to reach them 
before the submission of their bids.  Oral explanations or instructions given before the award of the 
contract will not be binding.  Any interpretation made will be in the form of an addendum to the 
specifications or drawings and will be furnished to all bidders and its receipt by the bidder shall be 
acknowledged. 

CONDITIONS AT SITE OF WORK 

Bidders are expected to examine the available site information to ascertain pertinent local conditions 
such as the location, accessibility and character of the site, labor conditions, the character and extent 
of the existing work within or adjacent thereto, and any other work being performed thereon. 

PREPARATION OF BIDS 

(a) Bids shall be submitted on the forms furnished, and must be manually signed in ink.  The 
person signing the proposal must initial any erasures or changes made to the bid. 

(b) The bid schedule will provide for quotation of a price or prices for one or more pay items which 
may include unit price or lump sum items and alternative, optional or supplemental price 
schedules or a combination thereof which will result in a total bid amount for the proposed 
construction. 

Where required on the bid form, bidders must quote on all items and THEY ARE WARNED 
that failure to do so will disqualify them.  When quotations on all items are not required, 
bidders should insert the words "no bid" in the space provided for any item not requiring a 
quotation and for which no quotation is made. 

(c) The bidder shall specify the price or prices bid in figures.  On unit price contracts the bidder 
shall also show the products of the respective unit prices and quantities written in figures in 
the column provided for the purpose and the total amount of the proposal obtained by adding 
the amounts of the several items.  All the figures shall be in ink or typed.   

(d) Neither conditional nor alternative bids will be considered unless called for. 

(e) Unless specifically called for, telegraphic or telefacsimile bids will not be considered. 

(f) Bid Schedule form should be enclosed in a separate sealed envelope and enclosed with all other 
bidding forms required at the opening. 
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BID SECURITY 

All bids shall be accompanied by a bid security in the form of an acceptable Bid Bond (Form 25D-
14), or a certified check, cashier's check or money order made payable to the Alaska Industrial 
Development Export Authority.  The amount of the bid security is specified on the Invitation To Bid. 

Bid Bonds must be accompanied by a legible Power of Attorney. 

If the bidder fails to furnish an acceptable bid security with the bid, the bid shall be rejected as 
non-responsive.  Telegraphic notification of execution of Bid Bond does not meet the requirements of 
bid security accompanying the bid.  An individual surety will not be accepted as a bid security. 

The Authority will hold the bid securities of the two lowest bidders until the Contract has been 
executed, after which they will be returned.  All other bid securities will be returned as soon as 
practicable. 

BIDDERS QUALIFICATIONS 

Before a bid is considered for award, the bidder may be requested by the Authority to submit a 
statement of facts, in detail, as to his previous experience in performing comparable work, his business 
and technical organization, financial resources, and plant available to be used in performing the work.  

SUBMISSION OF BIDS 

Bids must be submitted as directed on the Invitation To Bid.  Do not include in the envelope any 
bids for other work. 

ADDENDA REQUIREMENTS 

The bid documents provide for acknowledgement individually of all addenda to the drawings 
and/or specifications on the signature page of the Proposal.  All addenda shall be acknowledged on 
the Proposal or by telegram prior to the scheduled time of bid opening.  If the bidder received no 
addenda, the word "None" should be shown as specified. 

Every effort will be made by the Authority to insure that Contractors receive all addenda when 
issued. Addenda will be issued to the individual or company to whom bidding documents were issued. 
Addenda may be issued by any reasonable method such as hand delivery, mail, telefacsimile, 
telegraph, courier, and in special circumstances by phone.  Addenda will be issued to the address, 
telefacsimile number, e-mail, or phone number as stated on the planholder's list unless picked up in 
person or included with the bid documents.  It is the bidder's responsibility to insure that he has 
received all addenda affecting the Invitation To Bid.  No claim or protest will be allowed based on the 
bidder's allegation that he did not receive all of the addenda for an Invitation To Bid. 

All questions must be received 72 hours before the bid opening. Questions submitted after the 
deadline may be rejected by the Authority.    

WITHDRAWAL OR REVISION OF BIDS 

A bidder may withdraw or revise a bid after it has been deposited with the Authority, provided that 
the request for such withdrawal or revision is received by the designated office, in writing, by telegram, 
or by telefacsimile, before the time set for opening of bids. 

Emailed or telefacsimile modifications shall include both the modification of the unit bid price and 
the total modification of each item modified, but shall not reveal the amount of the total original or 
revised bids. Form 25D-16 shall be used to submit such modifications. 
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RECEIPT AND OPENING OF BIDS 

(a) The Authority must receive all bids, including any amendment or withdrawal prior to the 
scheduled time of bid opening.  Any bid, amendment, or withdrawal that has not actually been 
received by the Authority prior to the time of the scheduled bid opening will not be considered. 

(b) No responsibility will be attached to any officer or employee of the Authority for the premature 
opening of, or failure to open, a bid improperly addressed or identified. 

(c) The Authority reserves the right to waive any technicality in bids received when such waiver 
is in the interest of the State. 

 

BIDDERS PRESENT 

At the time fixed for bid opening, bids will be publicly opened and read for the information of 
bidders and others properly interested, who may be present either in person or by representative.  The 
amount of the bid and the name of the bidder shall be compiled and distributed as soon as possible 
after bid opening.  Bids are not open for public inspection until after the Notice of Intent to Award is 
issued. 

BIDDERS INTERESTED IN MORE THAN ONE BID 

If more than one bid is offered by any one party, by or in the name of his or their clerk or partner, 
all such bids will be rejected.  A party who has quoted prices to a bidder is not thereby disqualified 
from quoting prices to other bidders or from submitting a bid directly for the work. 

REJECTION OF BIDS 

The Authority reserves the right to reject any and all bids when such rejection is in the best interest 
of the State; to reject the bid of a bidder who has previously failed to perform properly, or complete 
on time, contracts of a similar nature; to reject the bid of a bidder who is not, in the opinion of the 
Contracting Officer, in a position to perform the contract; and to reject a bid as non-responsive where 
the bidder fails to furnish the required documents, fails to complete required documents in the manner 
directed, or makes unauthorized alterations to the bid documents. 

AWARD OF CONTRACT 

(a) The letter of award, if the contract is to be awarded, will be issued to the lowest responsible 
and responsive bidder as soon as practical and usually within 40 calendar days after opening 
of proposals. 

(b) The successful bidder will be notified of the Authority's intent to award the contract and 
requested to execute certain documents, including the contract form and bonds. 

(c) The contract will be awarded to the successful bidder following receipt by the Authority of all 
required documents, properly executed, within the time specified in the intent to award.  Failure 
to enter into a contract within the specified time shall be grounds for forfeiture of the bid 
security and consideration of the second low bidder for award. 
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ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 

SUPPLEMENTARY INFORMATION TO BIDDERS 

This document modifies or adds to the provisions of Alaska Industrial Development Export 
Authority’s form 25D-3, INFORMATION TO BIDDERS. 

Following subject area "REJECTION OF BIDS", add the following subject area: 

"CONSIDERATION OF PROPOSALS 

After the Proposals are opened and read, they will be compared on the basis identified on the 
bid schedule and the apparent low Bidder announced.  The apparent low Bidder shall, within 5 
working days following identification as the apparent low Bidder, submit a list of all firms with 
which the prime CONTRACTOR intends to execute subcontracts for the performance of the 
Contract.  The list shall include the name, business address, Alaska business license number 
and contractor's registration number of each proposed Subcontractor. 

Upon confirmation of the contents of the proposal the low Bidder will be identified by the 
AUTHORITY in writing.  If the low Bidder differs from the apparent low Bidder then the 
requirements for Subcontractor listing, as noted above, shall become effective upon the low 
Bidder at the time of identification. 

If a Bidder fails to list a Subcontractor or lists more than one Subcontractor for the same portion 
of Work and the value of that Work is in excess of one-half of one percent of the total bid, the 
Bidder agrees that it shall be considered to have agreed to perform that portion of Work without 
the use of a Subcontractor and to have represented that the Bidder is qualified to perform the 
Work. 

A Bidder who attempts to circumvent the requirements of this section by listing as a 
Subcontractor another contractor who, in turn, sublets the majority of the Work required under 
the Contract, violates this section. 

If a Contract is awarded to a Bidder who violates this section, the Bidder agrees that the 
Contracting Officer may: 

 (1) cancel the Contract without any damages accruing to the State; or 

(2) after notice and a hearing, assess a penalty on the Bidder in an amount that 
does not exceed 10 percent of the value of the Subcontract at issue. 

  



 
Supplementary 00 10 10-2 Issued: December 1987 
Info. to Bidders (Revised 12/88, 11/92) 

A Bidder may replace a listed Subcontractor who: 

(1) fails to comply with AS 08.18; 

(2) files for bankruptcy or becomes insolvent; 

(3) fails to execute a contract with the Bidder involving performance of the Work for which 
the Subcontractor was listed and the Bidder acted in good faith; 

(4) fails to obtain bonding; 

(5) fails to obtain insurance acceptable to the State; 

(6) fails to perform the Contract with the Bidder involving Work for which the 
Subcontractor was listed; 

(7) must be substituted in order for the prime CONTRACTOR to satisfy required State and 
Federal affirmative action requirements; 

(8) refuses to agree or abide with the bidder's labor agreement; or 

(9) is determined by the Contracting Officer to be nonresponsive." 

Modify subject area "AWARD OF CONTRACT" as follows: 

Subparagraph (a) substitute the word "generally" for the phrase "as soon as practical and" 

Subparagraph (b) delete and substitute the following: 

"All Bidders will be notified of the AUTHORITY's intent to Award the Contract and 
the successful Bidder will be requested to execute certain documents, including the 
Contract form and bonds." 



Special Notice to Bidders 
 

1. A non-mandatory pre-bid meeting is scheduled for September 17, 2018, 1:00 pm, 
in the Aspen Conference room, which will include a site visit. This is not a 
mandatory meeting. Attend by teleconference dial 1-888-585-9008 and when 
prompted enter code #434756425. 
 

2. There shall be no worked performed on days when a Board Meeting is scheduled 
or State holidays. Currently there are Board Meetings scheduled for Wednesday 
October 24, 2018 and Wednesday November 28, 2018. 

 
3. After award the Contractor shall work with the Project Manager to set a schedule 

that will further clarify the basic schedule outlined in Section 01 32 00 WORK 
SCHEDULES AND REPORTS. 
 

4. Bidders are hereby notified that the following data to assist in preparing bids is 
available for viewing online: 

a. Asbestos Inspection Report 2005 
b. AIDEA Bldg Hazmat Survey Final 2011 
c. Parking Map Staging Area 
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 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 
 

REQUIRED DOCUMENTS 
 

 
 
 

 
REQUIRED FOR BID.  Bids will not be considered if the following documents are not completely filled out and submitted at the 
time of bidding: 
 
1. Bid Form (Form 25D-9) 

2. Bid Schedule 

3 Bid Security 

4. Any bid revisions must be submitted by the bidder prior to bid opening on the following form: 

Bid Modification (Form 25D-16) 

  

 

 
 
 
REQUIRED AFTER NOTICE OF APPARENT LOW BIDDER.  The apparent low bidder is required to complete and submit 
the following document within 5 working days after receipt of written notification: 
 
1. Subcontractor List (Form 25D-5) 
 
 
REQUIRED FOR AWARD.  In order to be awarded the contract, the successful bidder must completely fill out and submit the 
following documents within the time specified in the intent to award letter: 
 
1. Construction Contract (Form 25D-10A) 

2. Payment Bond (Form 25D-12) 

3. Performance Bond (Form 25D-13) 

4. Contractor's Questionnaire (Form 25D-8) 

5. Certificate of Insurance (from carrier) 
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 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 

PROPOSAL 
of 

 
NAME  ______________________________________________________________________________________  
 
ADDRESS  ______________________________________________________________________________________  
 
  ______________________________________________________________________________________  
 
 
To the CONTRACTING OFFICER, ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY: 
 
 In compliance with your Invitation To Bid dated September 7, 2018, the Undersigned proposes to 
furnish and deliver all the materials and do all the work and labor required in the construction of Project: 

 
AIDEA/AEA Noise Control Tenant Improvement  

Project No. 19003 

 Located at Anchorage, Alaska, according to the plans and specifications and for the amount 
and prices named herein as indicated on the Bid Schedule consisting of 1 sheet(s), which is made a part 
of this Bid. 
 
 The Undersigned declares that he has carefully examined the contract requirements and that he has 
made a personal examination of the site of the work; that he understands that the quantities, where such 
are specified in the Bid Schedule or on the plans for this project, are approximate only and subject to increase 
or decrease, and that he is willing to perform increased or decreased quantities of work at unit prices bid 
under the conditions set forth in the Contract Documents. 
 
 The Undersigned hereby agrees to execute the said contract and bonds within fifteen calendar days, 
or such further time as may be allowed in writing by the Contracting Officer, after receiving notification of 
the acceptance of this proposal, and it is hereby mutually understood and agreed that in case the 
Undersigned does not, the accompanying bid guarantee shall be forfeited to the Alaska Industrial 
Development Export Authority, as liquidated damages, and the said Contracting officer may proceed to award 
the contract to others. 
 
  
The Undersigned agrees to commence the work within 10 calendar days after the effective date of Notice to 
Proceed and to substantially complete the work by December 12, 2018, unless extended in writing by the 
Contracting Officer.  Final inspection and completion shall be on or before December 19, 2018 unless 
extended in writing by the Contracting Officer.  
 
 
 The Undersigned proposes to furnish Payment Bond in the amount of 50% (of the contract) and 
Performance Bond in the amount of 50% (of the contract), as surety conditioned for the full, complete and 
faithful performance of this contract. 
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The Undersigned acknowledges receipt of the following addenda to the drawings and/or specifications  
(give number and date of each). 
 
 
 Addendum  Date  Addendum  Date  Addendum  Date 
 Number     Issued  Number     Issued  Number     Issued 
         
         
         
         

 
 
 
 
 

NON-COLLUSION AFFIDAVIT 
 

The Undersigned declares, under penalty of perjury under the laws of the United States, that neither he nor 
the firm, association, or corporation of which he is a member, has, either directly or indirectly, entered into 
any agreement, participated in any collusion, or otherwise taken any action in restraint of free competitive 
bidding in connection with this bid. 
 
 
 
 
 
The Undersigned has read the foregoing proposal and hereby agrees to the conditions stated therein by 
affixing his signature below: 
 
 
 
 
 
 
   ___________________________________  
         Signature 
 
 ___________________________________________________________________________________________________  

Name and Title of Person Signing 
 
 
 
 __________________________________________  
Telephone Number 
 
 
 __________________________________________  
Email 
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BID SCHEDULE 

AIDEA/AEA Noise Control Tenant Improvement 

Project No. 19003 

 

Bidders Please Note: Before preparing this bid schedule, read carefully, "Information to Bidders", 
and the following: 

The Bidder shall insert a fixed price in figures opposite each pay item that appears in the bid 
schedule to furnish all labor, material, equipment, supervision and provide all work for each item 
listed. No price is to be entered or tendered for any item not appearing in the bid schedule. 

Contract award shall be made on the basis of the total Base Bid.  

Conditioned or qualified bids will be considered non-responsive. 

 

 

 

Item    Description  Lump Sum Price 

A 
Construct Phase I of Noise Control Tenant 
Improvement (Basic Bid) 

  $ 

B  Alaska Offeror's Preference (5% of A.)    $ 

  

Adjusted Basic Bid (A‐B)    $ 
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__________________________ 

Contractor’s Name (Printed) 

 

_______________________________          ____________________  

Alaska Contractor’s Registration #  Expires 

 

_______________________________          ____________________  

Alaska Business License #   Expires 
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 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 
 

BID BOND 
For   

 
AIDEA/AEA Noise Control Tenant Improvement  

19003 
 

 DATE BOND EXECUTED:   
 
PRINCIPAL (Legal name and business address):  TYPE OF ORGANIZATION: 

 
 
 
 
 
 

 

[   ] Individual [   ]  Partnership 
[   ] Joint Venture [   ]  Corporation 
 
STATE OF INCORPORATION: 
 

SURETY(IES) (Name and business address): 
A.   
 
 
 
 
 

B.   C.   

PENAL SUM OF BOND: 
 
 

DATE OF BID: 
 

 

We, the PRINCIPAL and SURETY above named, are held and firmly bound to the State (State of Alaska), in the penal sum of 
the amount stated above, for the payment of which sum will be made, we bind ourselves and our legal representatives and 
successors, jointly and severally, by this instrument.   
 

THE CONDITION OF THE FOREGOING OBLIGATION is that the Principal has submitted the accompanying bid in writing, 
date as shown above, on the above-referenced Project in accordance with contract documents filed in the office of the Contracting 
Officer, and under the Invitation To Bid therefore, and is required to furnish a bond in the amount stated above. 
 

If the Principal's bid is accepted and he is offered the proposed contract for award, and if the Principal fails to enter into the 
contract, then the obligation to the State created by this bond shall be in full force and effect. 
 

If the Principal enters into the contract, then the foregoing obligation is null and void. 
PRINCIPAL 

Signature(s) 
 
 

1.  
 

2.
 

3. 
 
 

Name(s)  
& Title(s) 
(Typed) 

1.  2.  3.  

 
 
 
 

 
 

 
 

See Instructions on Reverse 
 
 

 
 
 

Corporate 
Seal 

 

 

CORPORATE SURETY(IES) 
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Surety A Name of Corporation  
 

State of Incorporation  Liability Limit 
$  

Signature(s) 
 
 

1.  
 

2. 
 
 

 
 

Corporate 

Name(s)  
& Titles 
(Typed) 

1.  2.  
 

Seal 

Surety B Name of Corporation  
 

State of Incorporation  Liability Limit 
$  

Signature(s) 
 
 

1.  
 

2. 
 
 

 
 

Corporate 

Name(s)  
& Titles 
(Typed) 

1.  2.  
 

Seal 

Surety C Name of Corporation  
 

State of Incorporation  Liability Limit 
$  

Signature(s) 
 
 

1.  
 

2. 
 
 

 
 

Corporate 

Name(s)  
& Titles 
(Typed) 

1.  2.  
 

Seal 

 

INSTRUCTIONS 
 

1. This form shall be used whenever a bid bond is submitted. 
 

2. Insert the full legal name and business address of the Principal in the space designated.  If the Principal is a partnership 
or joint venture, the names of all principal parties must be included (e.g., "Smith Construction, Inc. and Jones Contracting, 
Inc. DBA Smith/Jones Builders, a joint venture").  If the Principal is a corporation, the name of the state in which 
incorporated shall be inserted in the space provided. 

 

3. Insert the full legal name and business address of the Surety in the space designated. The Surety on the bond may be any 
corporation or partnership authorized to do business in Alaska as an insurer under AS 21.09. Individual sureties will not 
be accepted. 

 

4. The penal amount of the bond may be shown either as an amount (in words and figures) or as a percent of the contract 
bid price (a not-to-exceed amount may be included).  

 

5. The scheduled bid opening date shall be entered in the space marked Date of Bid. 
 

6. The bond shall be executed by authorized representatives of the Principal and Surety.  Corporations executing the bond 
shall also affix their corporate seal. 

 

7. Any person signing in a representative capacity (e.g., an attorney-in-fact) must furnish evidence of authority if that 
representative is not a member of the firm, partnership, or joint venture, or an officer of the corporation involved. 

 

8. The states of incorporation and the limits of liability of each surety shall be indicated in the spaces provided. 
 

9. The date that bond is executed must not be later than the bid opening date. 
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 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 

 

BID MODIFICATION
 

AIDEA/AEA Noise Control Tenant Improvement  
19003 

 
 

Modification Number:  ___________________ 
 

Note: All revisions shall be made to the unadjusted bid amount(s). 
Changes to the adjusted bid amounts will be computed by the Authority. 

PAY ITEM NO. PAY ITEM DESCRIPTION 
REVISION TO 

UNIT BID PRICE +/- 
REVISION TO 

BID AMOUNT +/-
    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 

TOTAL REVISION:  $__________________________________________________________________ 
 

 

Name of Bidding Firm 
 
 

Responsible Party Signature                                                      Date 

 
This form may be duplicated if additional pages are needed. 



 

Form 25D-5  (10/12)                                                                            00 43 00 Page 1 of 2 

 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 
 

SUBCONTRACTOR LIST 
 

AIDEA/AEA Noise Control Tenant Improvement  
19003 

 
The apparent low bidder shall complete this form and submit it so as to be received by the Contracting Officer prior to the close 
of business on the fifth working day after receipt of written notice from the Authority. 
 

Failure to submit this form with all required information by the due date will result in the bidder being declared nonresponsive 
and may result in the forfeiture of the Bid Security. 
 

Scope of work must be clearly defined.  If an item of work is to be performed by more than one firm, indicate the portion or 
percent of work to be done by each. 
 

Check as applicable: [   ] All Work on the above-referenced project will be accomplished without subcontracts 
greater than ½ of 1% of the contract amount. 

 or 
 [   ] Subcontractor List is as follows: 

 
LIST FIRST TIER SUBCONTRACTORS ONLY

FIRM NAME, 
ADDRESS, 
PHONE NO. 

AK BUSINESS LICENSE NO., 
CONTRACTOR'S 

REGISTRATION NO. 

SCOPE OF WORK TO 
BE PERFORMED 

   

   

   

   

CONTINUE SUBCONTRACTOR INFORMATION ON REVERSE 

For projects with federal-aid funding, I hereby certify Alaska Business Licenses and Contractor’s Registrations 
will be valid for all subcontractors prior to award of the subcontract. For projects without federal-aid funding 
(State funding only), I hereby certify the listed Alaska Business Licenses and Contractor’s Registrations were 
valid at the time bids were opened for this project.  

   

Signature of Authorized Company Representative 
 

 
 
 
 

Title 
 

Company Name  
 

 
 

Company Address (Street or PO Box, City, State, Zip) 
 
(       ) 

Date  Phone Number 
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FIRM NAME, 
ADDRESS, 
PHONE NO. 

AK BUSINESS LICENSE NO., 
CONTRACTOR'S 

REGISTRATION NO. 

SCOPE OF WORK TO 
BE PERFORMED 
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 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 
 

CONSTRUCTION CONTRACT
 

AIDEA/AEA Noise Control Tenant Improvement  
19003 

 
This CONTRACT, between the ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY, herein called the 
Authority, acting by and through its Contracting Officer, and 
 

 
 

Company Name 
 
 
Company Address (Street or PO Box, City, State, Zip) 

 

 

a/an  [   ] Individual        [   ] Partnership       [   ] Joint Venture        [   ] Sole Proprietorship        [   ] Corporation incorporated 
under the laws of the State of ______________________________,  its successors and assigns, herein called the Contractor, is 
effective the date of the signature of the Contracting Officer on this document. 
 
 
WITNESSETH:  That the Contractor, for and in consideration of the payment or payments herein specified and agreed to by the 
Department, hereby covenants and agrees to furnish and deliver all the materials and to do and perform all the work and labor 
required in the construction of the above-referenced project at the prices bid by the Contractor for the respective estimated 
quantities aggregating approximately the sum of  
 

______________________________________________________________________________________________ Dollars 

($_________________________), and such other items as are mentioned in the original Bid, which Bid and prices named, 
together with the Contract Documents are made a part of this Contract and accepted as such. 
 
It is distinctly understood and agreed that no claim for additional work or materials, done or furnished by the Contractor and not 
specifically herein provided for, will be allowed by the Authority, nor shall the Contractor do any work or furnish any material 
not covered by this Contract, unless such work is ordered in writing by the Authority.  In no event shall the Authority be liable 
for any materials furnished or used, or for any work or labor done, unless the materials, work, or labor are required by the 
Contract or on written order furnished by the Authority.  Any such work or materials which may be done or furnished by the 
Contractor without written order first being given shall be at the Contractor's own risk, cost, and expense and the Contractor 
hereby covenants and agrees to make no claim for compensation for work or materials done or furnished without such written 
order.  
 
The Contractor further covenants and agrees that all materials shall be furnished and delivered and all labor shall be done and 
performed, in every respect, to the satisfaction of the Authority, on or before:  ____________________ or within _______ 
calendar days.  It is expressly understood and agreed that in case of the failure on the part of the Contractor, for any reason, 
except with the written consent of the Authority, to complete the furnishing and delivery of materials and the doing 
and performance of the work before the aforesaid date, the Authority shall have the right to deduct from any money 
due or which may become due the Contractor, or if no money shall be due, the Authority shall have the right to recover 
_________________________________________________________ Dollars ($__________________________) per day for 
each calendar day elapsing between the time stipulated for the completion and the actual date of completion in accordance with 
the terms hereof; such deduction to be made, or sum to be recovered, not as a penalty but as liquidated damages. 
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The bonds given by the Contractor in the sum of $____________________ Payment Bond, and $_____________________ 
Performance Bond, to secure the proper compliance with the terms and provisions of this Contract, are submitted herewith and 
made a part hereof.  

 
 
IN WITNESS WHEREOF, the parties hereto have executed this Contract and hereby agree to its terms and conditions.  
 
 
 
 
 

CONTRACTOR 
 
 
 
 

Company Name 

Signature of Authorized Company Representative 
 

Typed Name and Title 
 
 

Date  
 
 

(Corporate Seal) 
 
 
 
 
 
 
 

 

 
 
 

ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 
 
 

 
Signature of Contracting Officer 
 
 

Typed Name 
 

Date  
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 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 
 

PERFORMANCE BOND 
Bond No. ______________________ 

For   
 

AIDEA/AEA Noise Control Tenant Improvement  
19003 

 
KNOW ALL WHO SHALL SEE THESE PRESENTS: 
 

That  

of   as Principal, 

and  

of   as Surety, 

firmly bound and held unto the State of Alaska in the penal sum of 
  Dollars 

($                                                 ) good and lawful money of the United States of America for the payment whereof, 
 

well and truly to be paid to the State of Alaska, we bind ourselves, our heirs, successors, executors, administrators, and assigns, 
jointly and severally, firmly by these presents. 

WHEREAS, the said Principal has entered into a written contract with said State of Alaska, on the _________ of ______________ 
A.D., 20_____, for construction of the above-named project, said work to be done according to the terms of said contract. 

 

Now, THEREFORE, the conditions of the foregoing obligation are such that if the said Principal shall well and truly perform and 
complete all obligations and work under said contract and if the Principal shall reimburse upon demand of the Alaska Energy Authority 
any sums paid him which exceed the final payment determined to be due upon completion of the project, then these presents shall 
become null and void; otherwise they shall remain in full force and effect. 
 

IN WITNESS WHEREOF, we have hereunto set our hands and seals at ____________________________________________,  
__________________ this ___________ day of _______________________ A.D., 20_____. 
 

 
Principal:
 
Address:
 
By: 
 
Contact Name: 
 
Phone:  (        ) 

 
Surety: 
 
Address: 
 
By: 
 
Contact Name: 
 
Phone:  (        ) 

 

 

The offered bond has been checked for adequacy under the applicable statutes and regulations: 
 
_____________________________________________________________________________________ 

 
 

 
_______________________________ 

Alaska Industrial Development Export Authority Authorized Representative  Date 
 

 
 
 

See Instructions on Reverse 
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INSTRUCTIONS 

 
 
1. This form shall be used whenever a performance bond is required. There shall be no deviation from this form 

without approval from the Contracting Officer. 
 
2. The full legal name, business address, phone number, and point of contact of the Principal and Surety shall be typed 

on the face of the form. Where more than a single surety is involved, a separate form shall be executed for each 
surety. 

 
3. The penal amount of the bond, or in the case of more than one surety the amount of obligation, shall be typed in 

words and in figures. 
 
4. Where individual sureties are involved, a completed Affidavit of Individual Surety shall accompany the bond. Such 

forms are available upon request from the Contracting Officer. 
 
5. The bond shall be signed by authorized persons. Where such person is signing in a representative capacity (e.g., an 

attorney-in-fact), but is not a member of the firm, partnership, or joint venture, or an officer of the corporation 
involved, evidence of authority must be furnished. 



 

Form 25D-12  (8/01) 00 62 00  Page 1 of 2 

 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 
 

PAYMENT BOND 
Bond No. ______________________ 

For 
 

AIDEA/AEA Noise Control Tenant Improvement  
19003 

 

NOW ALL WHO SHALL SEE THESE PRESENTS: 
That  

of    as Principal, 

and  

of    as Surety, 

firmly bound and held unto the State of Alaska in the penal sum of 
 Dollars 

($                                               ) good and lawful money of the United States of America for the payment whereof, 
 

well and truly to be paid to the State of Alaska, we bind ourselves, our heirs, successors, executors, administrators, and assigns, 
jointly and severally, firmly by these presents. 

WHEREAS, the said Principal has entered into a written contract with said State of Alaska, on the _________ of ______________ 
A.D., 20_____, for construction of the above-referenced project, said work to be done according to the terms of said contract. 

Now, THEREFORE, the conditions of the foregoing obligation are such that if the said Principal shall comply with all requirements 
of law and pay, as they become due, all just claims for labor performed and materials and supplies furnished upon or for the work 
under said contract, whether said labor be performed and said materials and supplies be furnished under the original contract, any 
subcontract, or any and all duly authorized modifications thereto, then these presents shall become null and void; otherwise they shall 
remain in full force and effect. 
 

IN WITNESS WHEREOF, we have hereunto set our hands and seals at _____________________________________________,  
__________________ this ___________ day of _______________________ A.D., 20_____. 

 
Principal:
 
Address:
 
By: 
 
Contact Name: 
 
Phone:  (        ) 

 
Surety: 
 
Address: 
 
By: 
 
Contact Name: 
 
Phone:  (        ) 

 

 

The offered bond has been checked for adequacy under the applicable statutes and regulations: 
 
_____________________________________________________________________________________ 

 
 

 
_______________________________ 

Alaska Industrial Development Export Authority Authorized Representative  Date 

 
 
 

See Instructions on Reverse 
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INSTRUCTIONS 

 
1. This form, for the protection of persons supplying labor and material, shall be used whenever a payment bond is 

required. There shall be no deviation from this form without approval from the Contracting Officer. 
 
2. The full legal name, business address, phone number, and point of contact of the Principal and Surety shall be typed 

on the face of the form. Where more than a single surety is involved, a separate form shall be executed for each surety. 
 
3. The penal amount of the bond, or in the case of more than one surety the amount of obligation, shall be typed in words 

and in figures. 
 
4. Where individual sureties are involved, a completed Affidavit of Individual Surety shall accompany the bond. Such 

forms are available upon request from the Contracting Officer. 
 
5. The bond shall be signed by authorized persons. Where such persons are signing in a representative capacity (e.g., an 

attorney-in-fact), but is not a member of the firm, partnership, or joint venture, or an officer of the corporation involved, 
evidence of authority must be furnished. 
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 ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 
 
 

CONTRACTOR’S QUESTIONNAIRE 
 

AIDEA/AEA Noise Control Tenant Improvement  
19003 

 
A. FINANCIAL 

 

1. Have you ever failed to complete a contract due to insufficient resources? 
[   ] No     [   ] Yes If YES, explain: 

  

  

  

  

  
 

2. Describe any arrangements you have made to finance this work:  ________________________________________ 
 

 
 

 
B. EQUIPMENT 

 

1. Describe below the equipment you have available and intend to use for this project. 
 

ITEM QUAN. MAKE MODEL SIZE/ 
CAPACITY 

PRESENT
MARKET VALUE
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2. What percent of the total value of this contract do you intend to subcontract?   ________ % 
 
 
3. Do you propose to purchase any equipment for use on this project? 

[   ] No [   ] Yes If YES, describe type, quantity, and approximate cost: 
 
 
 
 
 
 
4. Do you propose to rent any equipment for this work?  

[   ] No [   ]  Yes If YES, describe type and quantity: 
 
 
 
 
 
 
5. Is your bid based on firm offers for all materials necessary for this project?  

[   ] Yes [   ] No If NO, please explain:  
 
 
 
 
 

 
C. EXPERIENCE 
 

1. Have you had previous construction contracts or subcontracts with the Authority? 
 

 [   ] Yes [   ] No 
 
 Describe the most recent or current contract, its completion date, and scope of work: 

 
 
 
 
 
 
 

2. List, as an attachment to this questionnaire, other construction projects you have completed, the dates of completion, 
scope of work, and total contract amount for each project completed in the past 12 months. 

 
 
 I hereby certify that the above statements are true and complete. 
 

 
 

  
 

Name of Contractor 
 
 
 

 
 
 
 

Name and Title of Person Signing 
 
 
 
 

Signature 
 

 
 

Date 
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ALASKA INDUSTRIAL DEVELOPMENT EXPORT AUTHORITY 

DOCUMENT 00 70 00 
 

GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT FOR BUILDINGS 
 

ARTICLE  1 - DEFINITIONS 
 
ARTICLE  2 - AUTHORITIES AND LIMITATIONS 

2.1  Authorities and Limitations 
2.2  Evaluations by Contracting Officer 
2.3  Means and Methods 
2.4  Visits to Site 

 
ARTICLE  3 - CONTRACT DOCUMENTS: INTENT, AMENDING, REUSE 

3.1  Incomplete Contract Documents 
3.2  Copies of Contract Documents 
3.3  Scope of Work 
3.4  Intent of Contract Documents 
3.5  Discrepancy in Contract Documents 
3.6  Clarifications and Interpretations 
3.7  Reuse of Documents 

 
ARTICLE  4 - LANDS AND PHYSICAL CONDITIONS 

4.1  Availability of Lands 
4.2  Visit to Site/Place of Business 
4.3  Explorations and Reports 
4.4  Utilities 
4.5  Damaged Utilities 
4.6  Utilities Not Shown or Indicated 
4.7  Survey Control 

 
ARTICLE  5 - BONDS AND INSURANCE 

5.1  Delivery of Bonds 
5.2  Bonds 
5.3  Replacement of Bond and Surety 
5.4  Insurance Requirements 
5.5  Indemnification 

 
ARTICLE  6 -  CONTRACTOR'S RESPONSIBILITIES 

6.1   Supervision of Work 
6.2   Superintendence by CONTRACTOR 
6.3   Character of Workers 
6.4   CONTRACTOR to Furnish 
6.5   Materials and Equipment 
6.6  Anticipated Schedules 
6.7   Finalizing Schedules 
6.8   Adjusting Schedules 
6.9   Substitutes or "Or-Equal" Items 
6.10  Substitute Means and Methods 
6.11  Evaluation of Substitution 
6.12  Dividing the Work 
6.13  Subcontractors 
6.14  Use of Premises 
6.15  Structural Loading 
6.16  Record Documents 
6.17  Safety and Protection 
6.18  Safety Representative 
6.19  Emergencies
6.20  Shop Drawings and Samples 
6.21  Shop Drawing and Sample Review 
6.22  Maintenance during Construction 



00700 - ii 
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6.23  Continuing the Work 
6.24  Consent to Assignment 
6.25  Use of Explosives 
6.26  CONTRACTOR's Records 
6.27 Load Restrictions 

 
ARTICLE  7 -   LAWS AND REGULATIONS 

7.1   Laws to be observed 
7.2   Permits, Licenses, and Taxes 
7.3   Patented Devices, Materials and Processes 
7.4   Compliance of Specifications and Drawings 
7.5   Accident Prevention 
7.6   Sanitary Provisions 
7.7   Business Registration 
7.8   Professional Registration and Certification 
7.9   Local Building Codes 
7.10  Air Quality Control 
7.11  Archaeological or Paleontological Discoveries 
7.12  Applicable Alaska Preferences 
7.13  Wages and Hours of Labor 
7.14  Overtime Work Hours and Compensation 

 
ARTICLE  8 -   OTHER WORK 

8.1   Related Work at Site 
8.2   Access, Cutting, and Patching 
8.3   Defective Work by Others 
8.4   Coordination 

 
ARTICLE  9 -   CHANGES 

9.1   Authority's Right to Change 
9.2  Authorization of Changes within the General Scope 
9.3   Directive 
9.4   Change Order 
9.5   Shop Drawing Variations 
9.6   Changes outside the General Scope; Supplemental Agreement 
9.7   Unauthorized Work 
9.8   Notification of Surety 
9.9   Differing Site Conditions 
9.10 Interim Work Authorization 

 
ARTICLE  10-   CONTRACT PRICE; COMPUTATION AND CHANGE 

10.1  Contract Price 
10.2  Claim for Price Change 
10.3  Change Order Price Determination 
10.4  Cost of the Work 
10.5  Excluded Costs 
10.6  CONTRACTOR's Fee 
10.7  Cost Breakdown 
10.8  Cash Allowances 
10.9  Unit Price Work 
10.10  Determinations for Unit Prices 



 
Revised: April 2012  

00700 - iii 

  
ARTICLE  11-   CONTRACT TIME, COMPUTATION AND CHANGE 

11.1  Commencement of Contract Time; Notice to Proceed 
11.2  Starting the Work 
11.3  Computation of Contract Time 
11.4  Time Change 
11.5  Extension Due to Delays 
11.6  Essence of Contract 
11.7  Reasonable Completion Time 
11.8  Delay Damages 

 
ARTICLE  12 -  QUALITY ASSURANCE 

12.1 Warranty and Guaranty 
12.2 Access to Work 
12.3 Tests and Inspections 
12.4 Uncovering Work 
12.5  Authority May Stop the Work 
12.6  Correction or Removal of Defective Work 
12.7  One Year Correction Period 
12.8  Acceptance of Defective Work 
12.9  Authority may Correct Defective Work 

 
ARTICLE  13-   PAYMENTS TO CONTRACTOR AND COMPLETION 

13.1  Schedule of Values 
13.2  Preliminary Payments 
13.3  Application for Progress Payment 
13.4  Review of Applications for Progress Payments 
13.5  Stored Materials and Equipment 
13.6  CONTRACTOR's Warranty of Title 
13.7  Withholding of Payments  
13.8 Retainage  
13.9 Request for Release of funds  
13.10 Substantial Completion  
13.11 Access Following Substantial Completion 
13.12  Final Inspection 
13.13  Final Completion and Application for Payment 
13.14  Final Payment 
13.15  Final Acceptance 
13.16  CONTRACTOR's Continuing Obligation 
13.17  Waiver of Claims by CONTRACTOR 
13.18  No Waiver of Legal Rights 

 
ARTICLE  14-   SUSPENSION OF WORK AND TERMINATION 

14.1  DEPARTMENT May Suspend Work 
14.2  Default of Contract 
14.3  Rights or Remedies 
14.4  Convenience Termination 

 
ARTICLE  15-   CLAIMS AND DISPUTES 

15.1 Notification 
15.2  Presenting the Claim 
15.3  Claim Validity, Additional Information & DEPARTMENT’s Action 
15.4  Contracting Officer's Decision 
15.5 Fraud and Misrepresentation in Making Claims 
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ACKNOWLEDGMENT 
 
"Alaska Industrial Development and Export Authority’s, General Conditions of the Construction Contract 
for Buildings” is based on the "Standard General Conditions of the Construction Contract" as published by 
the National Society of Professional Engineers (document number 1910-8, 1983 edition) on behalf of the 
Engineers Joint Construction Documents Committee. Portions of the NSPE General Conditions are 
reprinted herein by the express permission of NSPE. Modifications to the NSPE text are made to provide 
for State laws, regulations, and established procedures. 
 
The granting of permission by NSPE to allow the State of Alaska (AIDEA) to preprint portions of the NSPE 
document 1910-8, 1983 edition does not constitute approval of the State of Alaska (AIDEA) General 
Conditions of the Construction Contract for Buildings. 
 
 
ARTICLE 1 - DEFINITIONS 
Wherever used in the Contract Documents the following terms, or pronouns in place of them, are used, 
the intent and meaning, unless a different intent or meaning is clearly indicated, shall be interpreted as set 
forth below.  
 
The titles and headings of the articles, sections, and subsections herein are intended for convenience of 
reference.” 
Terms not defined below shall have their ordinary accepted meanings within the context which they are 
used.  Words which have a well-known technical or trade meaning when used to describe work, materials 
or equipment shall be interpreted in accordance with such meaning.  Words defined in Article 1 are to be 
interpreted as defined.  
 
Addenda - All clarifications, corrections, or changes issued graphically or in writing by the AUTHORITY 
after the Advertisement but prior to the opening of Proposals. 
 
Advertisement - The public announcement, as required by law, inviting bids for Work to be performed or 
materials to be furnished. 
 
Alaska Industrial Development and Export Authority - The Mission of the Alaska Industrial 
Development and Export Authority is to promote, develop and advance economic growth and 
diversification in Alaska by providing various means of financing and investment. Where used in the 
contract documents, the State, Department, AIDEA, the Authority shall mean Alaska Industrial 
Development and Export Authority. 
 
Application for Payment - The form provided by the AUTHORITY which is to be used by the 
CONTRACTOR in requesting progress or final payments and which is to include such supporting 
documentation as is required by the Contract Documents. 
 
Approved or Approval -  ‘Approved’ or ‘Approval’ as used in this contract document shall mean that the 
AUTHORITY has received a document, form or submittal from the contractor and that the AUTHORITY 
has taken “No exceptions” to the item submitted.  Unless the context clearly indicates otherwise, approved 
or approval shall not mean that the AUTHORITY approves of the methods or means, or that the item or 
form submitted meets the requirements of the contract or constitutes acceptance of the Contractor’s work. 
Where approved or approval means acceptance, then such approval must be set forth in writing and 
signed by the contracting officer or his designee. 
 
Architect - Where used in the contract documents, “ARCHITECT” shall mean the AUTHORITY’S 
ENGINEER. 
 
Architect/Engineer - Where used in the contract documents, “ARCHITECT/ENGINEER” shall mean the 
AUTHORITY’S ENGINEER. 
 
A.S - Initials which stand for Alaska Statute. 
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Award - The acceptance, by the AUTHORITY, of the successful bid. 
 
Bid Bond - A type of Proposal Guaranty. 
 
Bidder - Any individual, firm, corporation or any acceptable combination thereof, or joint venture 
submitting a bid for the advertised Work. 
 
Calendar Day - Every day shown on the calendar, beginning and ending at midnight. 
 
Change Order - A written order by the AUTHORITY directing changes to the Contract Documents, within 
their general scope. 
 
Consultant - The person, firm, or corporation retained directly by the AUTHORITY to prepare Contract 
Documents, perform construction administration services, or other Project related services. 
 
Contingent Sum Work Item - When the bid schedule contains a Contingent Sum Work Item, the Work 
covered shall be performed only upon the written Directive of the Project Manager.  Payment shall be 
made as provided in the Directive. 
 
Contract - The written agreement between the AUTHORITY and the CONTRACTOR setting forth the 
obligations of the parties and covering the Work to be performed, all as required by the Contract 
Documents. 
 
Contract Documents - The Contract form, Addenda, the bidding requirements and CONTRACTOR's bid 
(including all appropriate bid tender forms), the bonds, the Conditions of the Contract and all other 
Contract requirements, the Specifications, and the Drawings furnished by the AUTHORITY to the 
CONTRACTOR, together with all Change Orders and documents approved by the Contracting Officer, for 
inclusion, modifications and supplements issued on or after the Effective Date of the Contract. 
 
Contracting Officer - The person authorized by the Commissioner to enter into and administer the 
Contract on behalf of the AUTHORITY.  Who has authority to make findings, determinations and decisions 
with respect to the Contract and, when necessary, to modify or terminate the Contract.  The Contracting 
Officer is identified on the construction Contract. 
 
CONTRACTOR - The individual, firm, corporation or any acceptable combination thereof, contracting with 
the AUTHORITY for performance of the Work. 
 
Contract Price - The total moneys payable by the AUTHORITY to the CONTRACTOR under the terms of 
the Contract Documents. 
 
Contract Time - The number of Calendar Days following issuance of Notice-to-Proceed in which the 
project shall be rendered Substantially Complete, or if specified as a calendar date, the Substantial 
Completion date specified in the Contract Documents 
Controlling Item - Any feature of the Work on the critical path of a network schedule. 
 
Defective - Work that is unsatisfactory, faulty or deficient, or does not conform to the Contract Documents. 
DEPARTMENT - The Alaska Industrial Development and Export Authority. References to "Owner", 
"State", "Contracting Agency", mean the AUTHORITY. 
 
Directive - A written communication to the CONTRACTOR from the Contracting Officer interpreting or 
enforcing a Contract requirement or ordering commencement of an item of Work. 
 
Drawings - The Drawings which show the character and scope of the Work to be performed and which 
have been furnished by the AUTHORITY or the AUTHORITY's Consultant and are by reference made a 
part of the Contract Documents. 
 
ENGINEER - The AUTHORITY’S authorized representative of the Contracting Officer, as defined in the 
AUTHORITY’S delegation of authority letter to be issued after notice-to-proceed, who is responsible for 
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administration of the contract. 
 
Equipment - All machinery together with the necessary supplies for upkeep and maintenance, and also 
tools and apparatus necessary for the proper construction and acceptable completion of the work. 
 
Final Acceptance - The AUTHORITYs written acceptance of the Work following Final Completion and the 
performance of all Contract requirements by the CONTRACTOR. 
 
Final Completion - The Project (or specified part thereof) has progressed to the point that all required 
Work is complete as determined by the Contracting Officer. 
 
Furnish - To procure, transport, and deliver to the project site materials, labor, or equipment, for 
installation or use on the project. 
 
General Requirements - Sections of Division l of the Specifications which contain administrative and 
procedural requirements as well as requirements for temporary facilities which apply to Specification 
Divisions 2 through l6. 
 
Holidays - Legal Holidays occur on: 

 l. New Year’s Day - January l 
 2. Martin Luther King's Birthday - Third Monday in January 
 3. President's Day - Third Monday in February 
 4. Seward's Day - Last Monday in March 
 5. Memorial Day - Last Monday in May 
 6. Independence Day - July 4 
 7. Labor Day - First Monday in September 
 8. Alaska Day - October 18 
 9. Veteran's Day - November ll 
 l0. Thanksgiving Day - Fourth Thursday in November 
 ll. Christmas Day - December 25 
 l2. Every Sunday 
 l3. Every day designated by public proclamation by the President of the United States or the  

  Governor of the State as a legal Holiday. 
 
 If any Holiday listed above falls on a Saturday, Saturday and the preceding Friday are both legal Holidays. 

If the Holiday should fall on a Sunday, except (l2) above, Sunday and the following Monday are both legal 
Holidays.  See Title 44, Alaska Statutes. 
 
Inspector - The Engineer's authorized representative assigned to make detailed observations relating to 
contract performance. 
 
Install - Means to build into the Work, ready to be used in complete and operable condition and in 
compliance with Contract Documents. 
 
Interim Work Authorization - A written order by the Engineer initiating changes to the Contract, within its 
general scope, until a subsequent Change Order is executed. 
 
Invitation for Bids - A portion of the bidding documents soliciting bids for the Work to be performed. 
 
Laboratory - The official testing laboratories of the AUTHORITY or such other laboratories as may be 
designated by the Engineer or identified in the contract documents. 
 
Materials - Any substances specified for use in the construction of the project. 
 
Notice of Intent to Award - The written notice by the AUTHORITY to all Bidders identifying the apparent 
successful Bidder and establishing the AUTHORITY's intent to execute the Contract when all conditions 
required for execution of the Contract are met. 
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Notice to Proceed - A written notice to the CONTRACTOR to begin the Work and establishing the date 
on which the Contract Time begins. 
 
Payment Bond - The security furnished by the CONTRACTOR and his Surety to guarantee payment of 
the debts covered by the bond. 
 
Performance Bond - The security furnished by the CONTRACTOR and his Surety to guarantee 
performance and completion of the Work in accordance with the Contract. 
 
Preconstruction Conference - A meeting between the CONTRACTOR and the Engineer, and other 
parties affected by the construction, to discuss the project before the CONTRACTOR begins work. 
 
Project - The total construction, of which the Work performed under the Contract Documents is the whole 
or a part, where such total construction may be performed by more than one CONTRACTOR. 
 
Project Manager - The authorized representative of the Contracting Officer who is responsible for 
administration of the Contract. 
 
Proposal - The offer of a Bidder, on the prescribed forms, to perform the Work at the prices quoted. 
 
Proposal Guaranty - The security furnished with a Proposal to guarantee that the bidder will enter into a 
Contract if their Proposal is accepted by the AUTHORITY. 
 
Quality Assurance (QA) - Where referred to in the technical specifications (Divisions 2 through 16), 
Quality Assurance refers to measures to be provided by the CONTRACTOR as specified. 
 
Quality Control (QC) - Tests and inspections by the CONTRACTOR to insure the acceptability of 
materials incorporated into the work. QC test reports are used as a basis upon which to determine 
whether the Work conforms to the requirements of the Contract Documents and to determine its 
acceptability for payment.   
 
Regulatory Requirements - Laws, rules, regulations, ordinances, codes and/or orders. 
 
Schedule of Values - The AUTHORITY's document, submitted by the CONTRACTOR and reviewed by 
the Contracting Officer, which shall serve as the basis for computing payment and for establishing the 
value of separate items of Work which comprise the Contract Price. 
 
Shop Drawings - All drawings, diagrams, illustrations, schedules and other data which are specifically 
prepared by or for the CONTRACTOR to illustrate some portion of the Work and all illustrations, 
brochures, standard schedules, performance charts, instructions, diagrams and other information 
prepared by a Supplier and submitted by the CONTRACTOR to illustrate material, equipment, fabrication, 
or erection for some portion of the Work.  Where used in the Contract Documents, “Shop Drawings” shall 
also mean “Submittals”. 
 
Specifications - Those portions of the Contract Documents consisting of written technical descriptions of 
materials, equipment, construction systems, standards and workmanship as applied to the Work and 
certain administrative and procedural details applicable thereto. 
 
Subcontractor - An individual, firm, or corporation to whom the CONTRACTOR or any other 
Subcontractor sublets part of the Contract. 
 
Substantial Completion - Although not fully completed, the Work (or a specified part thereof) has 
progressed to the point where, in the opinion of the Contracting Officer, as evidence by the AUTHORITY's 
written notice, it is sufficiently complete, in accordance with the Contract Documents, so that the Work (or 
specified part) can be utilized for the purposes for which it is intended.  The terms "Substantially 
Complete" and "Substantially Completed" as applied to any Work refer to Substantial Completion thereof. 
 
Supplemental Agreement - A written agreement between the CONTRACTOR and the AUTHORITY 
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covering work that is not within the general scope of the Contract. 
 
Supplementary Conditions - The part of the Contract Documents which amends or supplements these 
General Conditions. 
 
Supplier - A manufacturer, fabricator, distributor, materialman or vendor of materials or equipment. 
 
Surety - The corporation, partnership, or individual, other than the CONTRACTOR, executing a bond 
furnished by the CONTRACTOR. 
 
Traffic Control Plan (TCP) - A drawing of one or more specific plans that detail the routing of pedestrian, 
and/or vehicular traffic through or around a construction area. 
 
Unit Price Work - Work to be paid for on the basis of unit prices. 
 
Using Agency - The entity who will occupy or use the completed Project. 
 
Utility - The privately, publicly or cooperatively owned lines, facilities and systems for producing, 
transmitting or distributing communications, power, electricity, light, heat, gas, oil, crude products, water, 
steam, waste, storm water not connected with highway or street drainage, and other similar commodities, 
including publicly owned fire and police signal systems, street lighting systems, and railroads which 
directly or indirectly serve the public or any part thereof. The term "utility" shall also mean the utility 
company, inclusive of any wholly owned or controlled subsidiary.” 
 
Work - Work is the act of, and the result of, performing services, furnishing labor, furnishing and 
incorporating materials and equipment into the Project and performing other duties and obligations, all as 
required by the Contract Documents.  Such Work, however incremental, will culminate in the entire 
completed Project, or the various separately identifiable parts thereof. 
 
ARTICLE 2 - AUTHORIZATION AND LIMITATIONS 
 
2.1 Authorities and Limitations 
 
2.1.1 The Contracting Officer alone, shall have the power to bind the AUTHORITY and to exercise the 

rights, responsibilities, authorities and functions vested in the Contracting Officer by the Contract 
Documents. The Contracting Officer shall have the right to designate in writing authorized 
representatives to act for them.  Wherever any provision of the Contract Documents specifies an 
individual or organization, whether governmental or private, to perform any act on behalf of or in 
the interest of the AUTHORITY that individual or organization shall be deemed to be the 
Contracting Officer’s authorized representative under this Contract but only to the extent so 
specified. 

 
2.1.2  The CONTRACTOR shall perform the Work in accordance with any written order (including but 

not limited to instruction, direction, interpretation or determination) issued by an authorized 
representative in accordance with the authorized representative's authority to act for the 
Contracting Officer. The CONTRACTOR assumes all the risk and consequences of performing 
the Work in accordance with any order (including but not limited to instruction, direction, 
interpretation or determination) of anyone not authorized to issue such order, and of any order not 
in writing. 

 
2.1.3 Should the Contracting Officer or their authorized representative designate Consultant(s) to act 

for the AUTHORITY as provided for in Paragraph 2.1.1, the performance or nonperformance of 
the Consultant under such authority to act, shall not give rise to any contractual obligation or duty 
of the Consultant to the CONTRACTOR, any Subcontractor, any Supplier, or any other 
organization performing any of the Work or any Surety representing them. 
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2.2 Evaluations by Contracting Officer: 
 
2.2.1 The Contracting Officer will decide all questions which may arise as to: 
 

a. Quality and acceptability of materials furnished; 
 

b. Quality and acceptability of Work performed; 
 

c. Compliance with the schedule of progress; 
 

d. Interpretation of Contract Documents; 
 

e. Acceptable fulfillment of the Contract on the part of the CONTRACTOR. 
 
2.2.2 In order to avoid cumbersome terms and confusing repetition of expressions in the Contract 

Documents the terms "as ordered", "as directed", "as required", "as approved" or terms of like 
effect or import are used, or the adjectives "reasonable", "suitable", "acceptable", "proper" or 
"satisfactory" or adjectives of like effect or import are used it shall be understood as if the 
expression were followed by the words "the Contracting Officer". 

 
  When such terms are used to describe a requirement, direction, review or judgment of the 

Contracting Officer as to the Work, it is intended that such requirement, direction, review or 
judgment will be solely to evaluate the Work for compliance with the Contract Documents (unless 
there is a specific statement indicating otherwise). 

 
2.2.3 The use of any such term or adjective shall not be effective to assign to the AUTHORITY any duty 

of authority to supervise or direct the furnishing or performance of the Work or any duty or 
authority to undertake responsibility contrary to the provisions of paragraphs 2.3 or 2.4. 

 
2.3 Means & Methods: 
 

The means, methods, techniques, sequences or procedures of construction, or safety precautions and 
the program incident thereto, and the failure to perform or furnish the Work in accordance with the 
Contract Documents are the sole responsibility of the CONTRACTOR. 

 
2.4 Visits to Site/Place of Business: 
 

The Contracting Officer will make visits to the site and approved remote storage sites at intervals 
appropriate to the various stages of construction to observe the progress and quality of the executed 
Work and to determine, in general, if the Work is proceeding in accordance with the Contract 
Documents. The Contracting Officer may, at reasonable times, inspect that part of the plant or place 
of business of the CONTRACTOR or Subcontractor that is related to the performance of the Contract. 
 Such observations or the lack of such observations shall in no way relieve the CONTRACTOR from 
their duty to perform the Work in accordance with the Contract Documents. 

 
ARTICLE 3 - CONTRACT DOCUMENTS: INTENT, AMENDING, REUSE 
 
3.1 Incomplete Contract Documents: 
 

The submission of a bid by the Bidder is considered a representation that the Bidder examined the 
Contract Documents to make certain that all sheets and pages were provided and that the Bidder is 
satisfied as to the conditions to be encountered in performing the Work.  The AUTHORITY expressly 
denies any responsibility or liability for a bid submitted on the basis of an incomplete set of Contract 
Documents. 

 
3.2 Copies of Contract Documents: 
 

The AUTHORITY shall furnish to the CONTRACTOR up to ten copies of the Contract Documents. 
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Additional copies will be furnished, upon request, at the cost of reproduction. 
 
3.3 Scope of Work: 
 

The Contract Documents comprise the entire Contract between the AUTHORITY and the 
CONTRACTOR concerning the Work. The Contract Documents are complementary; what is called for 
by one is as binding as if called for by all.  The Contract Documents will be construed in accordance 
with the Regulatory Requirements of the place of the Project. 

 
It is specifically agreed between the parties executing this Contract that it is not intended by any of the 
provisions of the Contract to create in the public or any member thereof a third party benefit, or to 
authorize anyone not a party to this Contract to maintain a suit pursuant to the terms or provisions of 
the Contract. 

 
3.4 Intent of Contract Documents: 
 
3.4.1 It is the intent of the Contract Documents to describe a functionally complete Project to be 

constructed in accordance with the Contract Documents. Any Work, materials or equipment that 
may reasonably be inferred from the Contract Documents as being required to produce the 
intended result will be supplied, without any adjustment in Contract Price or Contract Time, 
whether or not specifically called for. 

 
3.4.2 Reference to standard specifications, manuals or codes of any technical society, organization or 

association, or to the  Regulatory Requirements of any governmental authority, whether such 
reference be specific or by implication, shall mean the edition stated in the Contract Documents 
or if not stated the latest standard specification, manual, code or Regulatory Requirements in 
effect at the time of Advertisement for the Project (or, on the Effective Date of the Contract if there 
was no Advertisement). However, no provision of any referenced standard specification, manual 
or code (whether or not specifically incorporated by reference in the Contract Documents) shall be 
effective to change the duties and responsibilities of the AUTHORITY and the CONTRACTOR, or 
any of their consultants, agents or employees from those set forth in the Contract Documents, nor 
shall it be effective to assign to the AUTHORITY or any of the AUTHORITY's Consultants, agents 
or employees, any duty or authority to supervise or direct the furnishing or performance of the 
Work or any duty or authority to undertake responsibility contrary to the provisions of paragraphs 
2.3 or 2.4. 

 
3.5 Discrepancy in Contract Documents: 
 
3.5.1 Before undertaking the Work, the CONTRACTOR shall carefully study and compare the Contract 

Documents and check and verify pertinent figures, and dimensions shown thereon and all 
applicable field measurements.  Work in the area by the CONTRACTOR shall imply verification of 
figures, dimensions and field measurements. If, during the above study or during the performance 
of the Work, the CONTRACTOR finds a conflict, error, discrepancy or omission in the Contract 
Documents, or a discrepancy between the Contract Documents and any standard specification, 
manual, code, or Regulatory Requirement which affects the Work, the CONTRACTOR shall 
promptly report such discrepancy in writing to the Contracting Officer. The CONTRACTOR shall 
obtain a written interpretation or clarification from the Contracting Officer before proceeding with 
any Work affected thereby.  Any adjustment made by the CONTRACTOR without this 
determination shall be at their own risk and expense.  However, the CONTRACTOR shall not be 
liable to the AUTHORITY for failure to report any conflict, error or discrepancy in the Contract 
Documents unless the CONTRACTOR had actual knowledge thereof or should reasonably have 
known thereof. 
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3.5.2 Discrepancy - Order of Precedence: 

 
When conflicts errors, or discrepancies within the Contract Documents exist, the order of precedence 
from most governing to least governing will be as follows: 

 
Contents of Addenda  
Supplementary Conditions  
General Conditions 
General Requirements 
Technical Specifications 
Drawings   
Recorded dimensions will govern over scaled dimensions  
Large scale details over small scale details  
Schedules over plans  
Architectural drawings over structural drawings Structural drawings over mechanical and 
electrical drawings 

 
3.6 Clarifications and Interpretations: 
 

The Contracting Officer will issue with reasonable promptness such written clarifications or 
interpretations of the requirements of the Contract Documents as the Contracting Officer may 
determine necessary, which shall be consistent with or reasonably inferable from the overall intent of 
the Contract Documents. 

 
3.7 Reuse of Documents: 
 

Neither the CONTRACTOR nor any Subcontractor, or Supplier or other person or organization 
performing or furnishing any of the Work under a direct or indirect contract with the AUTHORITY shall 
have or acquire any title to or ownership rights in any of the Contract Documents (or copies thereof) 
prepared by or for the AUTHORITY and they shall not reuse any of the Contract Documents on 
extensions of the Project or any other project without written consent of the Contracting Officer. 

 
Contract Documents prepared by the CONTRACTOR in connection with the Work shall become the 
property of the AUTHORITY. 
 
 

ARTICLE 4 - LANDS AND PHYSICAL CONDITIONS 
 
4.1 Availability of Lands: 
 

The AUTHORITY shall furnish as indicated in the Contract Documents, the lands upon which the 
Work is to be performed, rights-of-way and easements for access thereto, and such other lands which 
are designated for use of the CONTRACTOR in connection with the Work.  Easements for permanent 
structures or permanent changes in existing facilities will be obtained and paid for by the 
AUTHORITY, unless otherwise provided in the Contract Documents.  The CONTRACTOR shall 
provide for all additional lands and access thereto that may be required for temporary construction 
facilities or storage of materials and equipment.  The CONTRACTOR shall provide all waste and 
disposal areas, including disposal areas for hazardous or contaminated materials, at no additional 
cost to the AUTHORITY. 

 
4.2 Visit to Site: 
 

The submission of a bid by the CONTRACTOR is considered a representation that the 
CONTRACTOR has visited and carefully examined the site and is satisfied as to the conditions to be 
encountered in performing the Work and as to the requirements of the Contract Documents. 
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4.3 Explorations and Reports: 
 

Reference is made to the Supplementary Conditions for identification of those reports of explorations 
and tests of subsurface conditions at the site that have been utilized by the AUTHORITY in 
preparation of the Contract Documents. The CONTRACTOR may for their purposes rely upon the 
accuracy of the factual data contained in such reports, but not upon interpretations or opinions drawn 
from such factual data contained therein or for the completeness or sufficiency thereof. Except as 
indicated in the immediately preceding sentence and in paragraphs 4.4 and 9.9, CONTRACTOR shall 
have full responsibility with respect to surface and subsurface conditions at the site. 

 
4.4 Utilities: 
 

The horizontal and vertical locations of known underground utilities as shown or indicated by the 
Contract Documents are approximate and are based on information and data furnished to the 
AUTHORITY by the owners of such underground utilities. 

 
4.4.2 The CONTRACTOR shall have full responsibility for: 
 

a. Reviewing and checking all information and data concerning utilities. 
 

b. Locating all underground utilities shown or indicated in the Contract Documents which are 
affected by the Work. 

 
c. Coordination of the Work with the owners of all utilities during construction. 

 
d. Safety and protection of all utilities as provided in paragraph 6.17. 

 
e. Repair of any damage to utilities resulting from the Work in accordance with 4.4.4 and 4.5. 

 
4.4.3 If Work is to be performed by any utility owner, the CONTRACTOR shall cooperate with such 

owners to facilitate the Work. 
 
4.4.4 In the event of interruption to any utility service as a result of accidental breakage or as result of 

being exposed or unsupported, the CONTRACTOR shall promptly notify the utility owner and the 
Contracting Officer. If service is interrupted, repair work shall be continuous until the service is 
restored.  No Work shall be undertaken around fire hydrants until provisions for continued service 
has been approved by the local fire authority. 

 
4.5 Damaged Utilities: 
 

When utilities are damaged by the CONTRACTOR, the utility owner shall have the choice of repairing 
the utility or having the CONTRACTOR repair the utility. In the following circumstances, the 
CONTRACTOR shall reimburse the utility owner for repair costs or provide at no cost to the utility 
owner or the AUTHORITY, all materials, equipment and labor necessary to complete repair of the 
damage: 

 
a. When the utility is shown or indicated in the Contract Documents. 

 
b. When the utility has been located by the utility owner. 

 
c. When no locate was requested by the CONTRACTOR for utilities shown or indicated in the 

Contract Documents. 
 

d. All visible utilities. 
 

e. When the CONTRACTOR could have, otherwise, reasonably been expected to be aware of 
such utility. 

 



 
 Revised: April 2012      00 70 00‐13 

4.6 Utilities Not Shown or Indicated: 
 

If, while directly performing the Work, an underground utility is uncovered or revealed at the site which 
was not shown or indicated in the Contract Documents and which the CONTRACTOR could not 
reasonably have been expected to be aware of, the CONTRACTOR shall, promptly after becoming 
aware thereof and before performing any Work affected thereby (except in an emergency as permitted 
by paragraph 6.19) identify the owner of such underground utility and give written notice thereof to 
that owner and to the Contracting Officer. The Contracting Officer will promptly review the 
underground utility to determine the extent to which the Contract Documents and the Work should be 
modified to reflect the impacts of the discovered utility. The Contract Documents will be amended or 
supplemented in accordance with paragraph 9.2 and to the extent necessary through the issuance of 
a change document by the Contracting Officer. During such time, the CONTRACTOR shall be 
responsible for the safety and protection of such underground utility as provided in paragraph 6.l7.  
The CONTRACTOR may be allowed an increase in the Contract Price or an extension of the Contract 
Time, or both, to the extent that they are directly attributable to the existence of any underground 
utility that was not shown or indicated in the Contract Documents and which the CONTRACTOR could 
not reasonably have been expected to be aware of. 

 
4.7 Survey Control: 
 

The AUTHORITY will identify sufficient horizontal and vertical control data to enable the 
CONTRACTOR to survey and layout the Work.  All survey work shall be performed under the direct 
supervision of a registered land surveyor when required by paragraph 7.8.  Copies of all survey notes 
shall be provided to the AUTHORITY at an interval determined by the Project Manager.  The Project 
Manager may request submission on a weekly or longer period at their discretion.  Any variations 
between the Contract Documents and actual field conditions shall be identified in the survey notes. 

 
ARTICLE 5 - BONDS, INSURANCE, AND INDEMNIFICATION 
 
5.1 Delivery of Bonds: 
 

When the CONTRACTOR delivers the executed Contract to the Contracting Officer, the 
CONTRACTOR shall also deliver to the Contracting Officer such bonds as the CONTRACTOR may 
be required to furnish in accordance with paragraph 5.2. 

 
5.2 Bonds: 
 

The CONTRACTOR shall furnish Performance and Payment Bonds, each in an amount as shown on 
the Contract as security for the faithful performance and payment of all CONTRACTOR's obligations 
under the Contract Documents.  These bonds shall remain in effect for one year after the date of Final 
Acceptance and until all obligations under this Contract, except special guarantees as per 12.7, have 
been met. All bonds shall be furnished on forms provided by the AUTHORITY (or copies thereof) and 
shall be executed by such Sureties as are authorized to do business in the State of Alaska.  The 
Contracting Officer may at their option copy the Surety with notice of any potential default or liability. 

 
5.3 Replacement of Bond and Surety: 
 

If the Surety on any bond furnished in connection with this Contract is declared bankrupt or becomes 
insolvent or its right to do business is terminated in any state where any part of the Project is located 
or it ceases to meet the requirements of paragraph 5.2, or otherwise becomes unacceptable to the 
AUTHORITY, or if any such Surety fails to furnish reports as to their financial condition as requested 
by the AUTHORITY, the CONTRACTOR shall within five days thereafter substitute another bond and 
Surety, both of which must be acceptable to DEPARTMENT. 

 
An individual Surety may be replaced by a corporate Surety during the course of the Contract period. 
If the Surety desires to dispose of the collateral posted, the AUTHORITY may, at its option, accept 
substitute collateral. 
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5.4 Insurance Requirements: 
 
5.4.1 The CONTRACTOR shall provide evidence of insurance with a carrier or carriers satisfactory to 

the AUTHORITY covering injury to persons and/or property suffered by the Authority, State of 
Alaska or a third party, as a result of operations which arise both out of and during the course of 
this Contract by the CONTRACTOR or by any Subcontractor. This coverage will also provide 
protection against injuries to all employees of the CONTRACTOR and the employees of any 
Subcontractor engaged in Work under this Contract. The delivery to the AUTHORITY of a written 
30 day notice is required before cancellation of any coverage or reduction in any limits of liability.  
Insurance carriers shall have an acceptable financial rating. 

 
5.4.2  The CONTRACTOR shall maintain in force at all times during the performance of the work under 

this agreement the following policies and minimum limits of liability.  Failure to maintain insurance 
may, at the option of the Contracting Officer, be deemed Defective Work and remedied in 
accordance with the Contract. Where specific limits and coverages are shown, it is understood 
that they shall be the minimum acceptable. The requirements of this paragraph shall not limit the 
CONTRACTOR's responsibility to indemnify under paragraph 5.5.  Additional insurance 
requirements specific to this Contract are contained in the Supplementary Conditions, when 
applicable. 

 
a. Workers' Compensation Insurance: The Contractor shall provide and maintain, for all 

employees of the Contractor engaged in work under this contract, Workers' 
Compensation Insurance as required by AS 23.30.045. The Contractor shall be 
responsible for Workers' Compensation Insurance for any subcontractor who provides 
services under this contract, to include: 

 
1. Waiver of subrogation against the Authority, State and Employer's Liability Protection 

in the amount of $500,000 each accident/$500,000 each disease. 
 
2. If the Contractor directly utilizes labor outside of the Authority and State of Alaska in 

the prosecution of the work, “Other States” endorsement shall be required as a 
condition of the contract. 

 
3. Whenever the work involves activity on or about navigable waters, the Workers' 

Compensation policy shall contain a United States Longshoreman’s and Harbor 
Worker’s Act endorsement, and when appropriate, a Maritime Employer’s Liability 
(Jones Act) endorsement with a minimum limit of $1,000,000. 

 
b. Comprehensive  or Commercial General Liability Insurance:  Such insurance shall cover 

all operations by or on behalf of the CONTRACTOR and provide insurance for bodily 
injury and property  damage liability including coverage for: premises and operations; 
products and completed operations; contractual liability insuring obligations assumed 
under paragraph 5.5, Indemnification; broad form property damage; and personal 
injury liability. 

 
The minimum limits of liability shall be: 

 
1. If the CONTRACTOR carries a Comprehensive General Liability policy, the limits of liability 

shall not be less than a Combined Single Limit for bodily injury, property damage and 
Personal Injury Liability of: 

 $1,000,000 each occurrence 
 $2, 000,000 aggregate 
 
2. If the CONTRATOR carries a Commercial General Liability policy, the limits of liability shall 

not be less than: 
 $1,000,000 each occurrence (Combined Single Limit for bodily injury and property damage) 
 $1,000,000 for Personal Injury Liability 
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 $2,000,000 aggregate for Products-Completed Operations 
 $2,000,000 general aggregate 
 

The Alaska Industrial Development and Export Authority shall be named as an “Additional Insured” under 
all liability coverages listed above. 

 
c. Automobile Liability Insurance: 

Such insurance shall cover all owned, hired and non-owned vehicles and provide coverage 
not less than that of the Business Automobile Policy in limits not less than the following: 

 
$1,000,000 each occurrence  
(Combined Single Limit for bodily injury and property damage.) 

 
d. Builder's Risk Insurance: 

Coverage shall be on an "All Risk" completed value basis including "quake and flood" and protect 
the interests of the AUTHORITY, the CONTRACTOR and their Subcontractors. Coverage shall 
include all materials, supplies and equipment that are intended for specific installation in the 
Project while such materials, supplies and equipment are located at the Project site, in transit 
from port of arrival to job site and while temporarily located away from the Project site. 

 
In addition to providing the above coverages the CONTRACTOR shall ensure that Subcontractors 
provide insurance coverages as noted in clauses a., b., and c. of this subparagraph.   Builders 
Risk Insurance will only be required of subcontractors if so stated in the Supplementary 
Conditions. 

 
e. Other Coverages:   

As specified in the Supplementary Conditions. 
 

5.4.3 In addition to providing the above coverages the Contractor shall, in any contract or 
agreement with subcontractors performing work, require that all indemnities and waivers of 
subrogation it obtains, and that any stipulation to be named as an additional insured it obtains, 
also be extended to waive rights of subrogation against the State of Alaska and to add the 
State of Alaska as additional named indemnitee and as additional insured. 
 
Evidence of insurance shall be furnished to the AUTHORITY prior to the award of the 
contract. Such evidence, executed by the carrier's representative and issued to the 
AUTHORITY, shall consist of a certificate of insurance or the policy declaration page with 
required endorsements attached thereto which denote the type, amount, class of operations 
covered, effective (and retroactive) dates, and dates of expiration. Acceptance by the 
AUTHORITY of deficient evidence does not constitute a waiver of contract requirements.  

 
When a certificate of insurance is furnished, it shall contain the following statement: 

  ''This is to certify that the policies described herein comply with all aspects of the insurance 
requirements of (Project Name and Number)  

 
5.5 Indemnification: 
 

The CONTRACTOR shall indemnify, save harmless, and defend the AUTHORITY, its agents and its 
employees from any and all claims, actions, or liabilities for injuries or damages sustained by any 
person or property arising directly or indirectly from the construction or the CONTRACTOR's 
performance of this Contract; however, this provision has no effect if, but only if, the sole proximate 
cause of the injury or damage is the AUTHORITY's negligence. 
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ARTICLE 6 - CONTRACTOR'S RESPONSIBILITIES 
 
6.1 Supervision of Work: 
 

The CONTRACTOR shall supervise and direct the Work competently and efficiently, devoting such 
attention thereto and applying such skills and expertise as may be necessary to perform the Work in 
accordance with the Contract Documents. All Work under this Contract shall be performed in a skillful 
and workmanlike manner. The CONTRACTOR shall be solely responsible for the means, methods, 
techniques, sequences and procedures of construction. 

 
6.2 Superintendence by CONTRACTOR: 
 

The CONTRACTOR shall keep on the Work at all times during its progress a competent resident 
superintendent. The Contracting Officer shall be advised in writing of the superintendent's name, local 
address, and telephone number. This written advice is to be kept current until Final Acceptance by the 
AUTHORITY. The superintendent will be the CONTRACTOR's representative at the site and shall 
have full authority to act and sign documents on behalf of the CONTRACTOR. 

 
All communications given to the superintendent shall be as binding as if given to the CONTRACTOR. 
The CONTRACTOR shall cooperate with the Contracting Officer in every way possible. 

 
6.3 Character of Workers: 
 

The CONTRACTOR shall provide a sufficient number of competent, suitably qualified personnel to 
survey and lay out the Work and perform construction as required by the Contract Documents.  The 
CONTRACTOR shall at all times maintain good discipline and order at the site.  The Contracting 
Officer may, in writing, require the CONTRACTOR to remove from the Work any employee the 
Contracting Officer deems incompetent, careless, or otherwise detrimental to the progress of the 
Work, but the Contracting Officer shall have no duty to exercise this right. 

 
6.4  CONTRACTOR to Furnish: 
 

Unless otherwise specified in the General Requirements, the CONTRACTOR shall furnish and 
assume full responsibility for all materials, equipment and machinery, tools, appliances, fuel, power, 
light, heat, telephone, water, sanitary facilities, temporary facilities and all other facilities and 
incidentals necessary for the furnishing, performance testing, start-up and completion of the Work. 

 
6.5 Materials and Equipment: 
 

All materials and equipment shall be of specified quality and new, except as otherwise provided in the 
Contract Documents. If required by the Contracting Officer, the CONTRACTOR shall furnish 
satisfactory evidence (including reports of required tests) as to the kind and quality of materials and 
equipment. All materials and equipment shall be applied, installed, connected, erected, used, cleaned, 
and conditioned in accordance with the instructions of the applicable Supplier except as otherwise 
provided in the Contract Documents; but no provision of any such instructions will be effective to 
assign to the AUTHORITY or any of the AUTHORITY's Consultants, agents or employees, any duty 
or authority to supervise or direct the furnishing or performance of the Work or any duty or authority to 
undertake responsibility contrary to the provisions of paragraphs 2.3 or 2.4. 

 
6.6 Anticipated Schedules: 
 
6.6.1  Within fourteen (14) calendar days after the date of the Notice to Proceed, the CONTRACTOR 

shall submit to the Contracting Officer for review an anticipated progress schedule indicating the 
starting and completion dates of the various stages of the Work.  No individual stage of work shall 
exceed fourteen (14) calendar days. 

 
6.6.2 Within twenty one (21) days after the date of the Notice to Proceed, the CONTRACTOR shall 

submit to the Contracting Officer for review an anticipated schedule of Shop Drawing submissions 
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6.6.3 Prior to submitting the CONTRACTOR’s first Application for Payment, the CONTRACTOR shall 

submit for review and approval: 
 

Anticipated Schedule of Values for all of the Work which will include quantities and prices of items 
aggregating the Contract Price and will subdivide the Work into component parts in sufficient 
detail to serve as the basis for progress payments during construction.  Such prices will include 
an appropriate amount of overhead and profit applicable to each item of Work which will be 
confirmed in writing by the CONTRACTOR at the time of submission. 

 
6.7 Finalizing Schedules: 
 

Prior to processing the first Application for Payment the Contracting Officer and the CONTRACTOR 
will finalize schedules required by paragraph 6.6. The finalized progress schedule will be acceptable 
to the AUTHORITY as providing information related to the orderly progression of the Work to 
completion within the Contract Time; but such acceptance will neither impose on the AUTHORITY nor 
relieve the CONTRACTOR from full responsibility for the progress or scheduling of the Work. If 
accepted, the finalized schedule of Shop Drawing and other required submissions will be 
acknowledgment by the AUTHORITY as providing a workable arrangement for processing the 
submissions. If accepted, the finalized Schedule of Values will be acknowledgment by the 
AUTHORITY as an approximation of anticipated value of Work accomplished over the anticipated 
Contract Time.  Receipt and acceptance of a schedule submitted by the CONTRACTOR shall not be 
construed to assign responsibility for performance or contingencies to the AUTHORITY or relieve the 
CONTRACTOR of their responsibility to adjust their forces, equipment, and work schedules as may 
be necessary to insure completion of the Work within prescribed Contract Time. Should the 
prosecution of the Work be discontinued for any reason, the CONTRACTOR shall notify the 
Contracting Officer at least 24 hours in advance of resuming operations. 

 
6.8 Adjusting Schedules: 
 

Upon substantial changes to the schedule or upon request the CONTRACTOR shall submit to the 
Contracting Officer for acceptance (to the extent indicated in paragraph 6.7 and the General 
Requirements) adjustments in the schedules to reflect the actual present and anticipated progress of 
the Work. 

 
6.9 Substitutes or "Or-Equal" Items: 
 
6.9.1  Whenever materials or equipment are specified or described in the Contract Documents by using 

the name of a proprietary item or the name of a particular Supplier the naming of the item is 
intended to establish the type, function and quality required. Unless the name is followed by 
words indicating that  substitution is limited or not permitted, materials or equipment of other 
Suppliers may be accepted by the Contracting Officer only if sufficient information is submitted by 
the CONTRACTOR which clearly demonstrates to the Contracting Officer that the material or 
equipment proposed is equivalent or equal in all aspects to that named. The procedure for review 
by the Contracting Officer will include the following as supplemented in the General 
Requirements. 

 
6.9.2 Requests for review of substitute items of material and equipment will not be accepted by the 

Contracting Officer from anyone other than the CONTRACTOR. 
 
6.9.3 If the CONTRACTOR wishes to furnish or use a substitute item of material or equipment, the 

CONTRACTOR shall make written application to the Contracting Officer for Approval thereof, 
certifying that the proposed substitute will perform adequately the functions and achieve the 
results called for by the general design, be similar and of equal substance to that specified and be 
suited to the same use as the specified. The application will state that the evaluation and 
Approval of the proposed substitute will not delay the CONTRACTOR╒s timely achievement of 
Substantial or Final  Completion, whether or not acceptance of the substitute for use in the Work 
will require a change in any of the Contract Documents (or in the provisions of any other direct 
contract with the AUTHORITY for Work on the Project) to adapt the design to the proposed 
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substitute and whether or not incorporation or use of the substitute in connection with the Work is 
subject to payment of any license fee or royalty. 

 
6.9.4 All variations of the proposed substitute from that specified will be identified in the application and 

available maintenance, repair and replacement service will be indicated. The application will also 
contain an itemized estimate of all costs that will result directly or indirectly from acceptance of 
such substitute, including costs of redesign and claims of other contractors affected by the 
resulting change, all of which shall be considered by the AUTHORITY in evaluating the proposed 
substitute.  The AUTHORITY may require the CONTRACTOR to furnish at the CONTRACTOR's 
expense additional data about the proposed substitute. The Contracting Officer may reject any 
substitution request which the Contracting Officer determines is not in the best interest of the 
AUTHORITY. 

 
6.9.5 Substitutions shall be permitted during or after the bid period as allowed and in accordance with 

Document 000200 - Invitation for Bids, Document 007000 – General Conditions, and Document 
01 60 00 – Material and Equipment. 

 
6.10  Substitute Means and Methods: 
 

If a specific means, method, technique, sequence or procedure of construction is indicated in or 
required by the Contract Documents, the CONTRACTOR may furnish or utilize a substitute means, 
method, sequence, technique or procedure of construction acceptable to the Contracting Officer, if the 
CONTRACTOR submits sufficient information to allow the Contracting Officer to determine that the 
substitute proposed is equivalent to that indicated or required by the Contract Documents. The 
procedure for review by the Contracting Officer will be similar to that provided in paragraph 6.9 as 
applied by the Contracting Officer and as may be supplemented in the General Requirements. 

 
6.11 Evaluation of Substitution: 
 

The Contracting Officer will be allowed a reasonable time within which to evaluate each proposed 
substitute.  The Contracting Officer will be the sole judge of acceptability, and no substitute will be 
ordered, installed or utilized without the Contracting Officer's prior written Approval which will be 
evidenced by either a Change Order or a Shop Drawing Approved in accordance with Sections 6.20 
and 6.21. The Contracting Officer may require the CONTRACTOR to furnish at the CONTRACTOR's 
expense a special performance guarantee or other Surety with respect to any substitute. 

 
6.12  Dividing the Work: 
 

The divisions and sections of the Specifications and the identifications of any Drawings shall not 
control the CONTRACTOR in dividing the Work among Subcontractors or Suppliers or delineating the 
Work to be performed by any specific trade. 

 
6.13 Subcontractors: 
 

The CONTRACTOR may utilize the services of appropriately licensed Subcontractors on those 
parts of the Work which, under normal contracting practices, are performed by Subcontractors, in 
accordance with the following conditions: 

 
6.13.1  The CONTRACTOR shall not award any Work to any Subcontractor without prior written Approval 

of the Contracting Officer.  This Approval will not be given until the CONTRACTOR submits to the 
Contracting Officer a written statement concerning the proposed award to the Subcontractor, 
which shall contain required Equal Employment Opportunity documents, evidence of insurance 
whose limits are acceptable to the CONTRACTOR, and an executed copy of the subcontract.   All 
subcontracts shall contain provisions for prompt payment, release of retainage, and interest on 
late payment amounts and retainage as specified in A.S. 36.90.210.  Contracts between 
subcontractors, regardless of tier, must also contain these provisions.  No acceptance by the 
Contracting Officer of any such Subcontractor shall constitute a waiver of any right of the 
AUTHORITY to reject Defective Work. 
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6.13.2 The CONTRACTOR shall be fully responsible to the AUTHORITY for all acts and omissions of 
the Subcontractors, Suppliers and other persons and organizations performing or furnishing any 
of the Work under a direct or indirect contract with CONTRACTOR just as CONTRACTOR is 
responsible for CONTRACTOR's own acts and omissions. 

 
6.13.3 All Work performed for CONTRACTOR by a Subcontractor will be pursuant to an appropriate 

written agreement between CONTRACTOR and the Subcontractor which specifically binds the 
Subcontractor to the applicable terms and conditions of the Contract Documents for the benefit of 
the AUTHORITY and contains waiver provisions as required by paragraph 13.17 and termination 
provisions as required by Article 14. 

 
6.13.4 Nothing in the Contract Documents shall create any contractual relationship between the 

AUTHORITY and any such Subcontractor, Supplier or other person or organization, nor shall it 
create any obligation on the part of the AUTHORITY to pay or to see to the payment of any 
moneys due any such Subcontractor, Supplier or other person or organization except as may 
otherwise be required by Regulatory Requirements. The AUTHORITY will not undertake to settle 
any differences between or among the CONTRACTOR, Subcontractors, or Suppliers. 

 
6.13.5 The CONTRACTOR and Subcontractors shall coordinate their work and cooperate with other 

trades so to facilitate general progress of Work. Each trade shall afford other trades every 
reasonable opportunity for installation of their work and storage of materials. If cooperative work 
of one trade must be altered due to lack of proper supervision, or failure to make proper 
provisions in time by another trade, such conditions shall be remedied by the CONTRACTOR 
with no change in Contract Price or Contract Time. 

 
6.13.6 The CONTRACTOR shall include on their own payrolls any person or persons working on this 

Contract who are not covered by written subcontract, and shall ensure that all Subcontractors 
include on their payrolls all persons performing Work under the direction of the Subcontractor. 

 
6.14  Use of Premises: 
 

The CONTRACTOR shall confine construction equipment, the storage of materials and equipment 
and the operations of workers to the Project limits and approved remote storage sites and lands and 
areas identified in and permitted by Regulatory Requirements, rights-of-way, permits and easements, 
and shall not unreasonably encumber the premises with construction equipment or other materials or 
equipment. The CONTRACTOR shall assume full responsibility for any damage to any such land or 
area, or to the owner or occupant thereof or of any land or areas contiguous thereto, resulting from the 
performance of the Work. Should any claim be made against the AUTHORITY by any such owner or 
occupant because of the performance of the Work, the CONTRACTOR shall hold the AUTHORITY 
harmless. 

 
6.15  Structural Loading: 
 

The CONTRACTOR shall not load nor permit any part of any structure to be loaded in any manner 
that will endanger the structure, nor shall the CONTRACTOR subject any part of the Work or adjacent 
property to stresses or pressures that will endanger it. 

 
6.16 Record Documents: 
 

The CONTRACTOR shall maintain in a safe place at the site one record copy of all Drawings, 
Specifications, Addenda, Directives, Change Orders, Supplemental Agreements, and written 
interpretations and clarifications (issued pursuant to paragraph 3.6) in good order and annotated to 
show all changes made during construction. These record documents together with all Approved 
samples and a counterpart of all Approved Shop Drawings will be available to the Contracting Officer 
for reference and copying. Upon completion of the Work, the annotated record documents, samples 
and Shop Drawings will be delivered to the Contracting Officer.  Record documents shall accurately 
record variations in the Work which vary from requirements shown or indicated in the Contract 
Documents. 
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6.17 Safety and Protection: 
 

The CONTRACTOR alone shall be responsible for initiating, maintaining and supervising all safety 
precautions and programs in connection with the Work. The CONTRACTOR shall take all necessary 
precautions for the safety of, and shall provide the necessary protection to prevent damage, injury or 
loss to: 

 
6.17.1  All employees on the Work and other persons and organizations who may be affected thereby;  
 
6.17.2 All the Work and materials and equipment to be incorporated therein, whether in storage on or off 

the site; and 
 
6.17.3 Other property at the site or adjacent thereto, including trees, shrubs, lawns, walks, pavements, 

roadways, structures, and utilities not designated for removal, relocation or replacement in the 
course of construction.  

 
The CONTRACTOR shall comply with all applicable Regulatory Requirements of any public body 
having jurisdiction for the safety of persons or property or to protect them from damage, injury or loss; 
and shall erect and maintain all necessary safeguards for such safety and protection.  The 
CONTRACTOR shall notify owners of adjacent property and utility owners when prosecution of the 
Work may affect them, and shall cooperate with them in the protection, removal, relocation and 
replacement of their property. All damage, injury or loss to any property caused, directly or indirectly, 
in whole or in part, by the CONTRACTOR, any Subcontractor, Supplier or any other person or 
organization directly or indirectly employed by any of them to perform or furnish any of the Work or 
anyone for whose acts any of them may be liable, shall be remedied by the CONTRACTOR with no 
change in Contract Price or Contract Time except as stated in 4.6, except damage or loss attributable 
to unforeseeable causes beyond the control of and without the fault or negligence of the 
CONTRACTOR, including but not restricted to acts of God, of the public enemy or governmental 
authorities. The CONTRACTOR's duties and responsibilities for the safety and protection of the Work 
shall continue until Final Acceptance (except as otherwise expressly provided in connection with 
Substantial Completion). 

 
6.18  Safety Representative: 
 

The CONTRACTOR shall designate a responsible safety representative at the site. This person shall 
be the CONTRACTOR's superintendent unless otherwise designated in writing by the 
CONTRACTOR to the Contracting Officer. 

 
6.19  Emergencies: 
 

In emergencies affecting the safety or protection of persons or the Work or property at the site or 
adjacent thereto, the CONTRACTOR, without special instruction or authorization from the 
AUTHORITY, is obligated to act to prevent threatened damage, injury or loss. The CONTRACTOR 
shall give the Contracting Officer prompt written notice if the CONTRACTOR believes that any 
significant changes in the Work or variations from the Contract Documents have been caused 
thereby.  If the AUTHORITY determines that a change in the Contract Documents is required because 
of the action taken in response to an emergency, a change will be authorized by one of the methods 
indicated in Paragraph 9.2, as determined appropriate by the Contracting Officer. 

 
6.20 Shop Drawings and Samples: 
 
6.20.1  After checking and verifying all field measurements and after complying with applicable 

procedures specified in the General Requirements, the CONTRACTOR shall submit to the 
Contracting Officer for review and Approval in accordance with the accepted schedule of Shop 
Drawing submissions the required number of all Shop Drawings, which will bear a stamp or 
specific written indication that the CONTRACTOR has satisfied CONTRACTOR's responsibilities 
under the Contract Documents with respect to the review of the submission.  All submissions will 
be identified as the Contracting Officer may require. The data shown on the Shop Drawings will 
be complete with respect to quantities, dimensions, specified performance and design criteria, 
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materials and similar data to enable the Contracting Officer to review the information as required. 
6.20.2 The CONTRACTOR shall also submit to the Contracting Officer for review and Approval with 

such promptness as to cause no delay in Work, all samples required by the Contract Documents. 
All samples will have been checked by and accompanied by a specific written indication that the 
CONTRACTOR has satisfied CONTRACTOR's responsibilities under the Contract Documents 
with respect to the review of the submission and will be identified clearly as to material, Supplier, 
pertinent data such as catalog numbers and the use for which intended. 

 
6.20.3 Before submission of each Shop Drawing or sample the CONTRACTOR shall have determined 

and verified all quantities, dimensions, specified performance criteria, installation requirements, 
materials, catalog numbers and similar data with respect thereto and reviewed or coordinated 
each Shop Drawing or sample with other Shop Drawings and samples and with the requirements 
of the Work and the Contract Documents. 

 
6.20.4 At the time of each submission the CONTRACTOR shall give the Contracting Officer specific 

written notice of each variation that the Shop Drawings or samples may have from the 
requirements of the Contract Documents, and, in addition, shall cause a specific notation to be 
made on each Shop Drawing submitted to the Contracting Officer for review and Approval of each 
such variation. All variations of the proposed Shop Drawing from that specified will be identified in 
the submission and available maintenance, repair and replacement service will be indicated. The 
submittal will also contain an itemized estimate of all costs that will result directly or indirectly from 
acceptance of such variation, including costs of redesign and claims of other Contractors affected 
by the resulting change, all of which shall be considered by the AUTHORITY in evaluating the 
proposed variation. If the variation may result in a change of Contract Time or Price, or Contract 
responsibility, and is not minor in nature; the CONTRACTOR must submit a written request for 
Change Order with the variation to notify the AUTHORITY of their intent. The AUTHORITY may 
require the CONTRACTOR to furnish at the CONTRACTOR's expense additional data about the 
proposed variation. The Contracting Officer may reject any variation request which the 
Contracting Officer determines is not in the best interest of the AUTHORITY. 

 
6.21  Shop Drawing and Sample Review: 
 
6.21.1 The Contracting Officer will review with reasonable promptness Shop Drawings and samples, but 

the Contracting Officer's review will be only for conformance with the design concept of the 
Project and for compliance with the information given in the Contract Documents and shall not 
extend to means, methods, techniques, sequences or procedures of construction (except where a 
specific means, method, technique, sequence or procedure of construction is indicated in or 
required by the Contract Documents) or to safety precautions or programs incident thereto.  The 
review of a separate item as such will not indicate acceptance of the assembly in which the item 
functions. The CONTRACTOR shall make corrections required by the Contracting Officer and 
shall return the required number of corrected copies of Shop Drawings and submit as required 
new samples for review.  The CONTRACTOR shall direct specific attention in writing to revisions 
other than the corrections called for by the Contracting Officer on previous submittals. 

 
6.21.2 The Contracting Officer's review of Shop Drawings or samples shall not relieve CONTRACTOR 

from responsibility for any variation from the requirements of the Contract Documents unless the 
CONTRACTOR has in writing advised the Contracting Officer of each such variation at the time of 
submission as required by paragraph 6.20.4. The Contracting Officer if he so determines, may 
give written Approval of each such variation by Change Order, except that, if the variation is minor 
and no Change Order has been requested a specific written notation thereof incorporated in or 
accompanying the Shop Drawing or sample review comments shall suffice as a modification.  
Approval by the Contracting Officer will not relieve the CONTRACTOR from responsibility for 
errors or omissions in the Shop Drawings or from responsibility for having complied with the 
provisions of paragraph 6.20.3. 

 
6.21.3 The AUTHORITY shall be responsible for all DEPARTMENT review costs resulting from the initial 

submission and the resubmittal. The CONTRACTOR shall, at the discretion of the Contracting 
Agency, pay all review costs incurred by the AUTHORITY as a result of any additional re-
submittals. 
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6.21.4 Where a Shop Drawing or sample is required by the Specifications, any related Work performed 
prior to the Contracting Officer's review and Approval of the pertinent submission will be the sole 
expense and responsibility of the CONTRACTOR. 

 
6.22  Maintenance during Construction: 
 

The CONTRACTOR shall maintain the Work during construction and until Substantial Completion, at 
which time the responsibility for maintenance shall be established in accordance with paragraph 
13.10. 

 
6.23  Continuing the Work: 
 

The CONTRACTOR shall carry on the Work and adhere to the progress schedule during all disputes 
or disagreements with the AUTHORITY. No Work shall be delayed or postponed pending resolution of 
any disputes, disagreements, or claims except as the CONTRACTOR and the Contracting Officer 
may otherwise agree in writing. 

 
6.24  Consent to Assignment: 
 

The CONTRACTOR shall obtain the prior written consent of the Contracting Officer to any proposed 
assignment of any interest in, or part of this Contract. The consent to any assignment or transfer shall 
not operate to relieve the CONTRACTOR or their Sureties of any of their or its obligations under this 
Contract or the Performance Bonds.  Nothing herein contained shall be construed to hinder, prevent, 
or affect an assignment of monies due, or to become due hereunder, made for the benefit of the 
CONTRACTOR's creditors pursuant to law. 

 
6.25 Use of Explosives: 
 
6.25.1  When the use of explosives is necessary for the prosecution of the Work, the CONTRACTOR 

shall exercise the utmost care not to endanger life or property, including new Work and shall 
follow all Regulatory Requirements applicable to the use of explosives. The CONTRACTOR shall 
be responsible for all damage resulting from the use of explosives. 

 
6.25.2 All explosives shall be stored in a secure manner in compliance with all Regulatory 

Requirements, and all such storage places shall be clearly marked. Where no Regulatory 
Requirements apply, safe storage shall be provided no closer than 1,000 feet from any building, 
camping area, or place of human occupancy. 

 
6.25.3 The CONTRACTOR shall notify each public utility owner having structures in proximity to the site 

of their intention to use explosives. Such notice shall be given sufficiently in advance to enable 
utility owners to take such steps as they may deem necessary to protect their property from injury. 
However, the CONTRACTOR shall be responsible for all damage resulting from the use of the 
explosives, whether or not, utility owners act to protect their property. 

 
6.26  CONTRACTOR's Records: 
 
6.26.1  Records of the CONTRACTOR and Subcontractors relating to personnel, payrolls, invoices of 

materials, and any and all other data relevant to the performance of this Contract, must be kept 
on a generally recognized accounting system. Such records must be available during normal work 
hours to the Contracting Officer for purposes of investigation to ascertain compliance with 
Regulatory Requirements and provisions of the Contract Documents. 

 
6.26.2 Payroll records must contain the name and address of each employee, their correct classification, 

rate of pay, daily and weekly number of hours of work, deductions made, and actual wages paid. 
The CONTRACTOR and Subcontractors shall make employment records available for inspection 
by the Contracting Officer and representatives of the U.S. and/or State Department of Labor and 
will permit such representatives to interview employees during working hours on the Project. 

 
6.26.3 Records of all communications between the AUTHORITY and the CONTRACTOR and other 
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parties, where such communications affected performance of this Contract, must be kept by the 
CONTRACTOR and maintained for a period of three years from Final Acceptance.  The 
AUTHORITY or its assigned representative may perform an audit of these records during normal 
work hours after written notice to the CONTRACTOR. 

 
6.27 Load Restrictions 
 

The CONTRACTOR shall comply with all load restrictions as set forth in the "Administrative 
Permit Manual", and Title 17, Chapter 25, of the Alaska Administrative Code in the hauling of 
materials on public roads, beyond the limits of the project, and on all public roads within the 
project limits that are scheduled to remain in use upon completion of the project. 
 
Overload permits may, at the discretion of the State, be issued for travel beyond the project limits 
for purposes of mobilization and/or demobilization.  Issuance of such a permit will not relieve the 
CONTRACTOR of liability for damage which may result from the moving of equipment. 
 
The operation of equipment of such weight or so loaded as to cause damage to any type of 
construction will not be permitted.  No overloads will be permitted on the base course or surface 
course under construction.  No loads will be permitted on a concrete pavement, base or structure 
before the expiration of the curing period.  The CONTRACTOR shall be responsible for all 
damage done by their equipment. 

 
ARTICLE 7 - LAWS AND REGULATIONS 
 
7.1 Laws to be observed 
 

The CONTRACTOR shall keep fully informed of all federal and state Regulatory Requirements and all 
orders and decrees of bodies or tribunals having any jurisdiction or authority, which in any manner 
affect those engaged or employed on the Work, or which in any way affect the conduct of the Work. 
The CONTRACTOR shall at all times observe and comply with all such Regulatory Requirements, 
orders and decrees; and shall protect and indemnify the AUTHORITY and its representatives against 
claim or liability arising from or based on the violation of any such Regulatory Requirement, order, or 
decree whether by the CONTRACTOR, Subcontractor, or any employee of either.  Except where 
otherwise expressly required by applicable Regulatory Requirements, the AUTHORITY shall not be 
responsible for monitoring CONTRACTOR's compliance with any Regulatory Requirements. 

 
7.2 Permits, Licenses, and Taxes 
 
7.2.1  The CONTRACTOR shall procure all permits and licenses, pay all charges, fees and taxes, and 

give all notices necessary and incidental to the due and lawful prosecution of the Work. As a 
condition of performance of this Contract, the CONTRACTOR shall pay all federal, state and local 
taxes incurred by the CONTRACTOR, in the performance of this Contract. Proof of payment of 
these taxes is a condition precedent to final payment by the AUTHORITY under this Contract. 

 
7.2.2 The CONTRACTOR's certification that taxes have been paid (as contained in the Release of 

Contract) will be verified with the AUTHORITY of Revenue and Department of Labor, prior to final 
payment. 

 
7.2.3 If any federal, state or local tax is imposed, charged, or repealed after the date of bid opening and 

is made applicable to and paid by the CONTRACTOR on the articles or supplies herein 
contracted for, then the Contract shall be increased or decreased accordingly by a Change Order. 

 
7.3 Patented Devices, Materials and Processes 
 

If the CONTRACTOR employs any design, device, material, or process covered by letters of patent, 
trademark or copyright, the CONTRACTOR shall provide for such use by suitable legal agreement 
with the patentee or owner. The CONTRACTOR and the Surety shall indemnify and save harmless 
the AUTHORITY, any affected third party, or political subdivision from any and all claims for 
infringement by reason of the use of any such patented design, device, material or process, or any 
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trademark or copyright, and shall indemnify the AUTHORITY for any costs, expenses, and damages 
which it may be obliged to pay by reason of any infringement, at any time during the prosecution or 
after the completion of the Work. 

 
7.4 Compliance of Specifications and Drawings: 
 

If the CONTRACTOR observes that the Specifications and Drawings supplied by the AUTHORITY are 
at variance with any Regulatory Requirements, CONTRACTOR shall give the Contracting Officer 
prompt written notice thereof, and any necessary changes will be authorized by one of the methods 
indicated in paragraph 9.2. As determined appropriate by the Contracting Officer.  If the 
CONTRACTOR performs any Work knowing or having reason to know that it is contrary to such 
Regulatory Requirements, and without such notice to the Contracting Officer, the CONTRACTOR 
shall bear all costs arising therefrom; however, it shall not be the CONTRACTOR╒s primary 
responsibility to make certain that the Specifications and Drawings supplied by the AUTHORITY are 
in accordance with such Regulatory Requirements. 

 
7.5 Accident Prevention: 
 

The CONTRACTOR shall comply with AS l8.60.075 and all pertinent provisions of the Construction 
Code Occupational Safety and Health Standards issued by the Alaska Department of Labor. 
 

7.6 Sanitary Provisions: 
 

The CONTRACTOR shall provide and maintain in a neat and sanitary condition such 
accommodations for the use of their employees and DEPARTMENT representatives as may be 
necessary to comply with the requirements of the State and local Boards of Health, or of other bodies 
or tribunals having jurisdiction. 

 
7.7 Business Registration: 
 

Comply with AS 08.18.011, as follows:  "it is unlawful for a person to submit a bid or work as a 
contractor until he has been issued a certificate of registration by the AUTHORITY of Commerce.  A 
partnership or joint venture shall be considered registered if one of the general partners or ventures 
whose name appears in the name under which the partnership or venture does business is 
registered." 

 
7.8 Professional Registration and Certification: 
 

All craft trades, architects, engineers and land surveyors, electrical administrators, and explosive 
handlers employed under the Contract shall specifically comply with applicable provisions of AS 
08.18, 08.48, 08.40, and 08.52.  Provide copies of individual licenses within seven days following a 
request from the Contracting Officer. 

 
 
7.9 Local Building Codes: 
 

The CONTRACTOR shall comply with AS 35.l0.025 which requires construction in accordance with 
applicable local building codes to include the obtaining of required permits. 
 

7.10 Air Quality Control: 
 

The CONTRACTOR shall comply with all applicable provisions of AS 46.03.04 as pertains to Air 
Pollution Control. 

 
7.11  Archaeological or Paleontological Discoveries: 
 

When the CONTRACTOR's operation encounters prehistoric artifacts, burials, remains of dwelling 
sites, or paleontological remains, such as shell heaps, land or sea mammal bones or tusks, the 
CONTRACTOR shall cease operations immediately and notify the Contracting Officer.  No artifacts or 
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specimens shall be further disturbed or removed from the ground and no further operations shall be 
performed at the site until so directed.  Should the Contracting Officer order suspension of the 
CONTRACTOR's operations in order to protect an archaeological or historical finding, or order the 
CONTRACTOR to perform extra Work, such shall be covered by an appropriate Contract change 
document. 

 
7.12  Applicable Alaska Preferences: 
 
7.12.1 In determining the low bidder for State funded projects, a 5% bid preference has been given to 

"Alaska bidders", as required under AS 36.30.170.  "Alaska bidder" means a person who: 
(1) holds a current Alaska business license; 
(2) submits a bid for goods, services, or construction under the name as appearing on the 
person's current Alaska business license 
(3) has maintained a place of business within the state staffed by the bidder or an employee of 
the bidder for a period of six months immediately preceding the date of the bid; 
(4) is incorporated or qualified to do business under the laws of the state, is a sole proprietorship, 
and the proprietor is a resident of the state or is a partnership, and all partners are residents of 
the state; and 
(5) if a joint venture, is composed entirely of ventures that qualify under (1) through (4), above. 

 
7.12.2 In determining the low bidder for State funded projects, an "Alaska products" preference has been 

given as required under AS 36.30.326 - 36.30.332, when the bidder designates the use of Alaska 
products.  The Bidder shall complete the Alaska Products Preference Worksheet per its 
instructions and submit it with the Bid Proposal.  If the successful Bidder/CONTRACTOR 
proposes to use an Alaska product and does not do so, a penalty will be assessed against the 
successful Bidder/CONTRACTOR in an amount equal to the product preference percentage 
granted to the successful Bidder/CONTRACTOR plus one percent multiplied by the total declared 
value of the Alaska products proposed but not used. 

 
7.12.3 Pursuant to AS 36.15.050 and AS 36.30.322, "agricultural/wood" products harvested in Alaska 

shall be used in State funded projects whenever they are priced no more than seven percent 
above agricultural/wood products harvested outside the state and are of a like quality as 
compared with agricultural/wood products harvested outside the state, when such products are 
not utilized, the CONTRACTOR shall document the efforts he made towards obtaining 
agricultural/wood products harvested in Alaska and include in this documentation a written 
statement that he contacted the manufacturers and suppliers identified on the AUTHORITY of 
Commerce and Economic Development's list of suppliers of Alaska forest products concerning 
the availability of agricultural/wood products harvested in Alaska and, if available, the product 
prices.  The CONTRACTOR's use of agricultural/wood products that fail to meet the requirements 
of this section shall be subject to the provisions of paragraphs 12.6 through 12.9 relating to 
Defective Work. 

 
7.12.4 The CONTRACTOR shall maintain records, in a format acceptable to the Contracting Officer, 

which establish the type and extent of "agricultural/wood" and "Alaska" products utilized.  All 
record keeping and documentation associated with the requirements 7.12.2 and 7.12.3 of this 
paragraph, must be provided to the AUTHORITY upon written request or as otherwise provided 
within the Contract Documents. 

 
 
7.13  Wages and Hours of Labor: 
 
7.13.1  One certified copy of all payrolls shall be submitted weekly to the State Department of Labor and, 

upon request, to the Contracting Officer to assure to assure compliance with AS 36.05.040, Filing 
Schedule of Employees Wages Paid and Other Information.  The CONTRACTOR shall be 
responsible for the submission of certified copies of payrolls of all Subcontractors.  The 
certification shall affirm that the payrolls are current and complete, that the wage rates contained 
therein are not less than the applicable rates referenced in these Contract Documents, and that 
the classification set forth for each laborer or mechanic conforms to the Work he performed.  The 
CONTRACTOR and their Subcontractors shall attend all hearings and conferences and produce 
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such books, papers, and documents all as requested by the AUTHORITY of Labor.  Should 
federal funds be involved, the appropriate federal agency shall also receive a copy of the 
CONTRACTOR╒s certified payrolls. Regardless of project funding source, copies of all certified 
payrolls supplied to the State Department of Labor by the CONTRACTOR shall be supplied also 
to the Project Manager upon request, including submittals made by, or on behalf of, 
subcontractors.  

 
7.13.2 The following labor provisions shall also apply to this Contract: 
 

a. The CONTRACTOR and their Subcontractors shall pay all employees unconditionally and not 
less than once a week; 

 
b. wages may not be less than those stated under AS 36.05.010, regardless of the contractual 

relationship between the CONTRACTOR or Subcontractors and laborers, mechanics, or field 
surveyors; 

 
c. the scale of wages to be paid shall be posted by the CONTRACTOR in a prominent and easily 

accessible place at the site of the Work; 
 

d. the AUTHORITY shall withhold so much of the accrued payments as is necessary to pay to 
laborers, mechanics, or field surveyors employed by the CONTRACTOR or Subcontractors the 
difference between 

 
1. the rates of wages required by the Contract to be paid laborers, mechanics, or field surveyors 

on the Work, and 
 

2. the rates of wages in fact received by laborers, mechanics or field surveyors. 
 

7.13.3 Within three calendar days of award of a construction contract, the CONTRACTOR shall file a 
“Notice of Work” with the AUTHORITY of Labor and shall pay all related fees.  The Contracting 
Officer will not issue Notice to Proceed to the CONTRACTOR until such notice and fees have 
been paid to the State Department of Labor.  Failure of the CONTRACTOR to file the Notice of 
Work and pay fees within this timeframe shall not constitute grounds for an extension of contract 
time or adjustment of contract price. 

 
7.14  Overtime Work Hours and Compensation: 
 

Pursuant to 40 U.S.C. 327-330 and AS 23.10.060 -.110, the CONTRACTOR shall not require nor 
permit any laborer or mechanic in any workweek in which he is employed on any Work under this 
Contract to work in excess of eight hours in any Calendar Day or in excess of forty hours in such 
workweek on Work subject to the provisions of the Contract Work Hours and Safety Standards Act 
unless such laborer or mechanic receives compensation at a rate not less than one and one half 
times their basic rate of pay for all such hours worked in excess of eight hours in any Calendar Day or 
in excess of forty hours in such workweek whichever is the greater number of overtime hours.  In the 
event of any violation of this provision, the CONTRACTOR shall be liable to any affected employee for 
any amounts due and penalties and to the AUTHORITY for liquidated damages.  Such liquidated 
damages shall be computed with respect to each individual laborer or mechanic employed in violation 
of this provision in the sum of $l0.00 for each Calendar Day on which such employee was required or 
permitted to be employed on such Work in excess of eight hours or in excess of the standard 
workweek of forty hours without payment of the overtime wages required by this paragraph. 

 
ARTICLE 8 - OTHER WORK 
 
8.1 Related Work at Site: 
 
8.1.1  The AUTHORITY reserves the right at any time to contract for and perform other or additional 

work on or near the Work covered by the Contract. 
 
8.1.2 When separate contracts are let within the limits of the Project, the CONTRACTOR shall conduct 



 
 Revised: April 2012      00 70 00‐27 

their Work so as not to interfere with or hinder the work being performed by other contractors.  
The CONTRACTOR when working on the same Project with other contractors shall cooperate 
with such other contractors.  The CONTRACTOR shall join their Work with that of the others in an 
acceptable manner and shall perform it in proper sequence to that of others. 

 
8.1.3 If the fact that other such work is to be performed is identified or shown in the Contract 

Documents the CONTRACTOR shall assume all liability, financial or otherwise, in connection with 
this Contract and indemnify and save harmless the AUTHORITY from any and all damages or 
claims that may arise because of inconvenience, delay, or loss experienced by the 
CONTRACTOR because of the presence and operations of other contractors. 

 
8.1.4 If the fact that such other work is to be performed was not identified or shown in the Contract 

Documents, written notice thereof will be given to the CONTRACTOR prior to starting any such 
other work.  If the CONTRACTOR believes that such performance will require an increase in 
Contract Price or Contract Time, the CONTRACTOR shall notify the Contracting Officer of such 
required increase within fifteen (15) calendar days following receipt of the Contracting Officer's 
notice.  Should the Contracting Officer find such increase(s) to be justified, a Change Order will 
be executed. 

 
8.2 Access, Cutting, and Patching: 
 

The CONTRACTOR shall afford each utility owner and any other contractor who is a party to such a 
direct contract with the AUTHORITY (or the AUTHORITY, if the AUTHORITY is performing the 
additional work with the AUTHORITY's employees) proper and safe access to the site and a 
reasonable opportunity for the introduction and storage of materials and equipment and the execution 
of such work, and shall properly connect and coordinate the Work with the work of others.  The 
CONTRACTOR shall do all cutting, fitting and patching of the Work that may be required to make its 
several parts come together properly and integrate with such other work, the CONTRACTOR shall not 
endanger any work of others by cutting, excavating or otherwise altering their work and will only cut or 
alter such other work with the written consent of the Contracting Officer.  The duties and 
responsibilities of the CONTRACTOR under this paragraph are for the benefit of other contractors to 
the extent that there are comparable provisions for the benefit of the CONTRACTOR in said direct 
contracts between the AUTHORITY and other contractors. 

 
8.3 Defective Work by Others: 
 

If any part of the CONTRACTOR's Work depends for proper execution or results upon the work of any 
such other contractor, utility owner, or the AUTHORITY, the CONTRACTOR shall inspect and 
promptly report to the Contracting Officer in writing any delays, defects or deficiencies in such work 
that render it unavailable or unsuitable for such proper execution and results.  The CONTRACTOR's 
failure to so report will constitute an acceptance of the other work as fit and proper for integration with 
CONTRACTOR's Work except for latent or non-apparent defects and deficiencies in the other work. 

 
8.4 Coordination: 
 

If the AUTHORITY contracts with others for the performance of other work at the site, Contracting 
Officer will have authority and responsibility for coordination of the activities among the various prime 
contractors. 
 

ARTICLE 9 - CHANGES 
 
9.1 DEPARTMENT's Right to Change 

 
Without invalidating the Contract and without notice to any Surety, the AUTHORITY may, at any time 
or from time to time, order additions, deletions or revisions in the Work within the general scope of the 
Contract, including but not limited to changes: 

 
9.1.1 In the Contract Documents; 
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9.1.2 In the method or manner of performance of the Work; 
 
9.1.3 In State-furnished facilities, equipment, materials, services, or site; 
 
9.1.4 Directing acceleration in the performance of the Work. 
 
9.2 Authorization of Changes within the General Scope. 
 

Additions, deletions, or revisions in the Work within the general scope of the Contract as specified in 
9.1 shall be authorized by one or more of following ways: 

 
9.2.1 Directive (pursuant to paragraph 9.3) 
 
9.2.2 A Change Order (pursuant to paragraph 9.4) 
 
9.2.3 DEPARTMENT's acceptance of Shop Drawing variations from the Contract Documents as 

specifically identified by the CONTRACTOR as required by paragraph 6.20.4. 
 
9.3 Directive 
 
9.3.1 The Contracting Officer shall provide written clarification or interpretation of the Contract 

Documents (pursuant to paragraph 3.6). 
 
9.3.2 The Contracting Officer may authorize minor variations in the Work from the requirements of the 

Contract Documents which do not involve an adjustment in the Contract Price or the Contract 
Time and are consistent with the overall intent of the Contract Documents. 

 
9.3.3 The Contracting Officer may order the Contractor to correct Defective Work or methods which are 

not in conformance with the Contract Documents. 
 
9.3.4 The Contracting Officer may direct the commencement or suspension of Work or emergency 

related Work (as provided in paragraph 6.19). 
 
9.3.5 Upon the issuance of a Directive to the CONTRACTOR by the Contracting Officer, the 

CONTRACTOR shall proceed with the performance of the Work as prescribed by such Directive. 
 
9.3.6 If the CONTRACTOR believes that the changes noted in a Directive may cause an increase in 

the Contract Price or an extension of Contract Time, the CONTRACTOR shall immediately 
provide written notice to the Contracting Officer depicting such increases before proceeding with 
the Directive, except in the case of an emergency. If the Contracting Officer finds the increase in 
Contract Price or the extension of Contract Time justified, a Change Order will be issued. If 
however, the Contracting Officer does not find that a Change Order is justified, the Contracting 
Officer may direct the CONTRACTOR to proceed with the Work. The CONTRACTOR shall 
cooperate with the Contracting Officer in keeping complete daily records of the cost of such Work. 
If a Change Order is ultimately determined to be justified, in the absence of agreed prices and unit 
prices, payment for such Work will be made on a "cost of the work basis" as provided in 10.4 

 
9.4 Change Order 
 

A change in Contract Time, Contract Price, or responsibility may be made for changes within the 
scope of the Work by Change Order.  Upon receipt of an executed Change Order, the 
CONTRACTOR shall promptly proceed with the Work involved which will be performed under the 
applicable conditions of the Contract Documents except as otherwise specifically provided. Changes 
in Contract Price and Contract Time shall be made in accordance with Articles 10 and 11.  A Change 
Order shall be considered executed when it is signed by the AUTHORITY. 
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9.5 Shop Drawing Variations 
 

Variations by shop drawings shall only be eligible for consideration under 9.4 when the conditions 
affecting the price, time, or responsibility are identified by the CONTRACTOR in writing and a request 
for a Change Order is submitted as per 6.20.4. 

 
9.6 Changes outside the General Scope; Supplemental Agreement 
 

Any change which is outside the general scope of the Contract, as determined by the Contracting 
Officer, must be authorized by a Supplemental Agreement signed by the appropriate representatives 
of the AUTHORITY and the CONTRACTOR. 

 
9.7 Unauthorized Work: 
 

The CONTRACTOR shall not be entitled to an increase in the Contract Price or an extension of the 
Contract Time with respect to any work performed that is not required by the Contract Documents as 
amended, modified and supplemented as provided in this Article 9, except in the case of an 
emergency as provided in paragraph 6.19 and except in the case of uncovering Work as provided in 
paragraph 12.4.2. 

 
9.8 Notification of Surety: 
 

If notice of any change affecting the general scope of the Work or the provisions of the Contract 
Documents (including, but not limited to, Contract Price or Contract Time) is required by the 
provisions of any bond to be given to a Surety, the giving of any such notice will be the 
CONTRACTOR's responsibility, and the amount of each applicable bond will be adjusted accordingly. 

 
9.9 Differing Site Conditions: 
 
9.9.1 The CONTRACTOR shall promptly, and before such conditions are disturbed (except in an 

emergency as permitted by paragraph 6.19), notify the Contracting Officer in writing of:  (1) 
subsurface or latent physical conditions at the site differing materially from those indicated in the 
Contract, and which could not have been discovered by a careful examination of the site, or (2) 
unknown physical conditions at the site, of an unusual nature, differing materially from those 
ordinarily encountered and generally recognized as inherent in work of the character provided for 
in this Contract.  The Contracting Officer shall promptly investigate the conditions, and if the 
Contracting Officer finds that such conditions do materially so differ and cause an increase or 
decrease in the CONTRACTOR's cost of, or time required for, performance of this Contract, an 
adjustment shall be made and the Contract modified in writing accordingly.  An adjustment in 
compensation shall be computed under Article 10. 

 
9.9.2 Any claim for additional compensation by the CONTRACTOR under this clause shall be made in 

accordance with Article 15.  In the event that the Contracting Officer and the CONTRACTOR are 
unable to reach an agreement concerning an alleged differing site condition, the CONTRACTOR 
will be required to keep an accurate and detailed record which will indicate the actual "cost of the 
work" done under the alleged differing site condition. Failure to keep such a record shall be a bar 
to any recovery by reason of such alleged differing site conditions. The Contracting Officer shall 
be given the opportunity to supervise and check the keeping of such records. 

 
 
9.10  Interim Work Authorization 
 

An Interim Work Authorization may be used to establish a change within the scope of the Work; 
however, only a Change Order shall establish associated changes in Contract Time and Price.  
Work authorized by Interim Work Authorization shall be converted to a Change Order.  The basis 
of payment shall be as stated in the Interim Work Authorization, unless it states that the basis of 
payment has not been established and is to be negotiated, in which case the Cost of the Work 
shall be documented pursuant to Article 10.4, to establish a basis for negotiating a lump sum 
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price for the Change Order. 
 

ARTICLE 10 - CONTRACT PRICE; COMPUTATION AND CHANGE 
 
l0.1 Contract Price: 
 

The Contract Price constitutes the total compensation (subject to authorized adjustments) payable to 
the CONTRACTOR for performing the Work.  All duties, responsibilities and obligations assigned to or 
undertaken by the CONTRACTOR shall be at their expense without change in the Contract Price.  
The Contract Price may only be changed by a Change Order or Supplemental Agreement. 

 
l0.2 Claim for Price Change: 
 

Any claim for an increase or decrease in the Contract Price shall be submitted in accordance with the 
terms of Article l5, and shall not be allowed unless notice requirements of this Contract have been 
met. 

 
l0.3 Change Order Price Determination: 
 
10.3.1 Before a Change Order or Supplemental Agreement is approved, the CONTRACTOR shall 

submit cost or pricing data regarding the changed or extra Work.  The CONTRACTOR shall 
certify that the data submitted is, to their best knowledge and belief, accurate, complete and 
current as of a mutually determined specified date and that such data will continue to be accurate 
and complete during the performance of the changed or extra Work. 

 
10.4 Cost of the Work: 
 

The term "cost of the work" means the sum of all costs necessarily incurred and paid by the 
CONTRACTOR in the proper performance of the Work.  Except as otherwise may be agreed to in 
writing by the AUTHORITY, such costs shall be in amount no higher than those prevailing in the 
locality of the Project, shall include only the following items and shall not include any of the costs 
itemized in subparagraph l0.5: 

 
10.4.1 Payroll costs for employees in the direct employ of the CONTRACTOR in the performance of the 

Work under schedules of job classifications agreed upon by the AUTHORITY and the 
CONTRACTOR.  Payroll costs for employees not employed full time on the Work shall be 
apportioned on the basis of their time spent on the Work.  Payroll costs shall be limited to, 
salaries and wages plus the cost of fringe benefits which shall include social security 
contributions, unemployment, excise and payroll taxes, workers' or workmen's compensation, 
health and retirement benefits, bonuses, sick leave, vacation and holiday pay applicable thereto.  
Such employees shall include manual workers up through the level of foreman but shall not 
include general foremen, superintendents, and non-manual employees.  The expenses of 
performing Work after regular working hours, on Saturday, Sunday or legal holidays, shall be 
included in the above to the extent authorized by the AUTHORITY. 

 
10.4.2 Cost of all materials and equipment furnished and incorporated or consumed in the Work, 

including costs of transportation and storage thereof, and Suppliers’ field services required in 
connection therewith.  All cash discounts shall accrue to the CONTRACTOR unless the 
AUTHORITY deposits funds with the CONTRACTOR with which to make payments, in which 
case the cash discounts shall accrue to the AUTHORITY.  All trade discounts, rebates and 
refunds and all returns from sale of surplus materials and equipment shall accrue to the 
AUTHORITY, and the CONTRACTOR shall make provisions so that they may be obtained. 

 
10.4.3 Payments made by the CONTRACTOR to Subcontractors for Work performed by Subcontractors. 

If required by the AUTHORITY, CONTRACTOR shall obtain competitive quotes from 
Subcontractors or Suppliers acceptable to the CONTRACTOR and shall deliver such quotes to 
the AUTHORITY who will then determine which quotes will be accepted. If a subcontract provides 
that the Subcontractor is to be paid on the basis of "cost of the work" plus a fee, the 
Subcontractor' "cost of the work" shall be determined in the same manner as the 
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CONTRACTOR's "cost of work" as described in paragraphs 10.4 through 10.5; and the 
Subcontractor's fee shall be established as provided for under subparagraph 10.6.2 clause b. All 
subcontracts shall be subject to the other provisions of the Contract Documents insofar as 
applicable. 

 
10.4.4 Costs of special consultants (including but not limited to engineers, architects, testing 

laboratories, and surveyors) employed for services necessary for the completion of the Work. 
 
10.4.5 Supplemental costs including the following: 
 

a. The proportion of necessary transportation, travel and subsistence expenses of the 
CONTRACTOR's employees incurred in discharge of duties connected with the Work. 

 
b. Cost, including transportation and maintenance, of all materials, supplies, equipment, machinery, 

appliances, office and temporary facilities at the site and hand tools not owned by the workers, 
which are consumed in the performance of the Work, and cost less market value of such items 
used but not consumed which remain the property of the CONTRACTOR. 

 
c. Rentals of all construction equipment and machinery and the parts thereof whether rented from 

the CONTRACTOR or others in accordance with rental agreements Approved by the 
AUTHORITY and the costs of transportation, loading, unloading, installation, dismantling and 
removal thereof - all in accordance with terms of said rental agreements.  The rental of any such 
equipment, machinery or parts shall cease when the use thereof is no longer necessary for the 
Work. 

 
For any machinery or special equipment (other than small tools) which has been authorized 
by the Project Manager, the CONTRACTOR shall receive the rental rates in the current 
edition and appropriate volume of the "Rental Rate Blue Book for Construction Equipment", 
published by Dataquest, Inc., 1290 Ridder Park Drive, San Jose, CA  95131.  Hourly rental 
rates shall be determined as follows: 

 
The established hourly rental rate shall be equal to the adjusted monthly rate for the basic 
equipment plus the adjusted monthly rate for applicable attachments, both divided by 176, and 
multiplied by the area adjustment factor, plus the estimated hourly operating cost. 
 
The adjusted monthly rate is that resulting from application of the rate adjustment formula in 
order to eliminate replacement cost allowances in machine depreciation and contingency cost 
allowances. 

 
Attachments shall not be included unless required for the time and materials work. 
 
For equipment not listed in The Blue Book, the CONTRACTOR shall receive a rental rate as 
agreed upon before such work is begun.  If agreement cannot be reached, the AUTHORITY 
reserves the right to establish a rate based on similar equipment in the Blue Book or prevailing 
commercial rates in the area. 
 
These rates shall apply for equipment used during the CONTRACTOR's regular shift of 10 hours 
per day.  Where the equipment is used more than 10 hours per day, either on the 
CONTRACTOR's normal work or on time and materials, and either on single or multiple shifts, an 
overtime rate, computed as follows, shall apply: 
 
The hourly overtime rate shall be equal to the adjusted monthly rate for the basic equipment plus 
the adjusted monthly rate for applicable attachments, both divided by 352, and multiplied by the 
area adjustment factor, plus the estimated hourly operating cost. 
 
Equipment which must be rented or leased specifically for work required under this section shall 
be authorized in writing by the Project Manager.  The CONTRACTOR shall be paid invoice price 
plus 15%. 
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When it is necessary to obtain equipment from sources beyond the project limits exclusively for 
time and materials, work, the actual cost of transferring the equipment to the site of the work and 
return will be allowed as an additional item of expense.  Where the move is made by common 
carrier, the move-in allowance will be limited to the amount of the freight bill or invoice.  If the 
CONTRACTOR hauls the equipment with their own forces, the allowance will be limited to the 
rental rate for the hauling unit plus operator wages.  In the event that the equipment is transferred 
under its own power, the moving allowance will be limited to one-half of the normal hourly rental 
rate plus operator's wages.  In the event that the move-out is to a different location, payment will 
in no instance exceed the amount of the move-in.  Move-in allowance shall not be made for 
equipment brought to the project for time and materials work which is subsequently retained on 
the project and utilized for completion of contract items, camp maintenance, or related work. 
 
Equipment ordered to be on a stand-by basis shall be paid for at the stand-by rental rate for the 
number of hours in the CONTRACTOR’S normal work shift, but not to exceed 8 hours per day.  
The stand-by rental rate shall be computed as follows: 
 
The hourly stand-by rate shall be equal to the adjusted monthly rate for the basic equipment plus 
the adjusted monthly rate for applicable attachments, both divided by 352, and all multiplied by 
the area adjustment factor. 
 
Time will be recorded to the nearest one-quarter hour for purposes of computing compensation to 
the CONTRACTOR for equipment utilized under these rates. 
 

 The equipment rates as determined above shall be full compensation, including overhead and 
profit, for providing the required equipment and no additional compensation will be made for other 
costs such as, but not limited to, fuels, lubricants, replacement parts or maintenance costs.  Cost 
of repairs, both major and minor, as well as charges for mechanic's time utilized in servicing 
equipment to ready it for use prior to moving to the project and similar charges will not be allowed. 

 
d. Sales, consumer, use or similar taxes related to the Work, and for which the CONTRACTOR is 

liable, imposed by Regulatory Requirements. 
 

e. Deposits lost for causes other than negligence of the CONTRACTOR, any Subcontractor or 
anyone directly or indirectly employed by any of them or for whose acts any of them may be 
liable, and royalty payments and fees for permits and licenses. 

 
f. Losses and damages (and related expenses), not compensated by insurance or otherwise, to the 

Work or otherwise sustained by the CONTRACTOR in connection with the performance and 
furnishing of the Work provided they have resulted from causes other than the negligence of the 
CONTRACTOR, any Subcontractor, or anyone directly or indirectly employed by any of them or 
for whose acts any of them may be liable.  Such losses shall include settlements made with the 
written consent and Approval of the AUTHORITY.  No such losses, damages and expenses shall 
be included in the "cost of the work" for the purpose of determining the CONTRACTOR's fee.  If, 
however, any such loss or damage requires reconstruction and the CONTRACTOR is placed in 
charge thereof, the CONTRACTOR shall be paid for services a fee proportionate to that stated in 
paragraphs 10.6.2.a and 10.6.2.b. 

 
g. The cost of utilities, fuel and sanitary facilities at the site. 

 
h. Minor expenses such as telegrams, long distance telephone calls, telephone service at the site, 

expressage and similar petty cash items in connection with the Work. 
 
I. Cost of premiums for additional bonds and insurance required because of changes in the Work 

and premiums for property insurance coverage within the limits of the deductible amounts 
established by the AUTHORITY in accordance with Article 5. 
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10.5 Excluded Costs: 
 

The term "cost of the work" shall not include any of the following: 
 
10.5.1 Payroll costs and other compensation of CONTRACTOR's officers, executives, principals (of 

partnership and sole proprietorships), general managers, engineers, architects, estimators, 
attorneys, auditors, accountants, purchasing and contracting agency, expeditors, timekeepers, 
clerks and other personnel employed by CONTRACTOR whether at the site or in 
CONTRACTOR's principal or a branch office for general administration of the Work and not 
specifically included in the agreed upon schedule of job classifications referred to in paragraph 
l0.4.l or specifically covered by paragraph l0.4.4  all of which are to be considered administrative 
costs covered by the CONTRACTOR's fee. 
 

10.5.2 Expenses of CONTRACTOR's principal and branch offices other than CONTRACTOR's office at 
the site. 

 
10.5.3 Any part of CONTRACTOR's capital expenses including interest on CONTRACTOR's capital 

employed for the Work and charges against CONTRACTOR for delinquent payments. 
 
10.5.4 Cost of premiums for all bonds and for all insurance whether or not CONTRACTOR is required by 

the Contract Documents to purchase and maintain the same (except for the cost of premiums 
covered by subparagraph l0.4.5.i above). 

 
10.5.5 Costs due to the negligence of CONTRACTOR, any Subcontractor, or anyone directly or 

indirectly employed by any of them or for whose acts any of them may be liable, including but not 
limited to, the correction of Defective Work, disposal of materials or equipment wrongly supplied 
and making good any damage to property. 

 
10.5.6 Other overhead or general expense costs of any kind and the costs of any item not specifically 

and expressly included in paragraph l0.4. 
 
10.6 CONTRACTOR's Fee: 
 

The CONTRACTOR's fee allowed to CONTRACTOR for overhead and profit shall be determined as 
follows. 

 
10.6.1 A mutually acceptable fixed fee; or if none can be agreed upon. 
 
10.6.2 A fee based on the following percentages of the various portions of the "cost of the work": 
 

a. For costs incurred under paragraphs l0.4.l and l0.4.2, the CONTRACTOR's fee shall be fifteen 
percent; 

 
b. For costs incurred under paragraph l0.4.3, the CONTRACTOR's fee shall be ten percent; and if a 

subcontract is on the basis of "cost of the work" plus a fee, the maximum allowable to 
CONTRACTOR on account of overhead and profit for itself and all Subcontractors and multiple 
tiers thereof shall be fifteen percent of the cost incurred by the subcontractor actually performing 
the work; 

 
c. No fee shall be payable on the basis of costs itemized under paragraphs l0.4.4, l0.4.5 and l0.5; 

 
d. The amount of credit to be allowed by the CONTRACTOR to the AUTHORITY for any such 

change which results in a net decrease in cost will be the amount of the actual net decrease plus 
a deduction in CONTRACTOR's fee by an amount equal to fifteen percent of the net decrease; 
and 

 
e. When both additions and credits are involved in any one change, the adjustment in 

CONTRACTOR╒s fee shall be computed on the basis of the net change in accordance with 
paragraphs 10.6.2.a through 10.6.2.d, inclusive. 
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10.7 Cost Breakdown: 
 

Whenever the cost of any Work is to be determined pursuant to paragraphs l0.4 and l0.5, the 
CONTRACTOR will submit in a form acceptable to the AUTHORITY an itemized cost breakdown 
together with supporting data. 

 
10.8 Cash Allowances: 
 

It is understood that CONTRACTOR has included in the Contract Price all allowances so named in 
the Contract Documents and shall cause the Work so covered to be done by such Subcontractors or 
Suppliers and for such sums within the limit of the allowances as may be acceptable to the 
Contracting Officer.  CONTRACTOR agrees that: 

 
10.8.1 The allowances include the cost to CONTRACTOR (less any applicable trade discounts) of 

materials and equipment required by the allowances to be delivered at the site, and all applicable 
taxes; and 

 
10.8.2 CONTRACTOR's cost for unloading and handling on the site, labor, installation costs, overhead, 

profit and other expenses contemplated for the allowances have been included in the Contract 
Price and not in the allowances.  No demand for additional payment on account of any thereof will 
be valid. 

 
Prior to final payment, an appropriate Change Order will be issued to reflect actual amounts due the 
CONTRACTOR on account of Work covered by allowances, and the Contract Price shall be 
correspondingly adjusted. 

 
10.9 Unit Price Work: 
 
10.9.1 Where the Contract Documents provide that all or part of the Work is to be Unit Price Work, 

initially the Contract Price will be deemed to include for all Unit Price Work an amount equal to the 
sum of the established unit prices for each separately identified item of Unit Price Work times the 
estimated quantity of each item as indicated in the Contract.  The estimated quantities of items of 
Unit Price Work are not guaranteed and are solely for the purpose of comparison of bids and 
determining an initial Contract Price.  Determinations of the actual quantities and classifications of 
Unit Price Work performed by the CONTRACTOR will be made by the AUTHORITY in 
accordance with paragraph 10.10. 

 
10.9.2 Each unit price will be deemed to include an amount considered by the CONTRACTOR to be 

adequate to cover the CONTRACTOR's overhead and profit for each separately identified item.  If 
the "Basis of Payment" clause in the Contract Documents relating to any unit price in the bid 
schedule requires that the said unit price cover and be considered compensation for certain work 
or material essential to the item, this same work or material will not also be measured or paid for 
under any other pay item which may appear elsewhere in the Contract Documents. 

 
10.9.3 Payment to the CONTRACTOR shall be made only for the actual quantities of Work performed 

and accepted or materials furnished, in conformance with the Contract Documents.  When the 
accepted quantities of Work or materials vary from the quantities stated in the bid schedule, or 
change documents, the CONTRACTOR shall accept as payment in full, payment at the stated 
unit prices for the accepted quantities of Work and materials furnished, completed and accepted; 
except as provided below: 

 
a. When the quantity of Work to be done or material to be furnished under any item, for which the 

total cost of the item exceeds 10% of the total Contract Price, is increased by more than 25 
percent of the quantity stated in the bid schedule, or change documents, either party to the 
Contract, upon demand, shall be entitled to an equitable unit price adjustment on that portion of 
the Work above 125 percent of the quantity stated in the bid schedule. 

b. When the quantity of Work to be done or material to be furnished under any major item, for which 
the total cost of the item exceeds 10% of the total Contract Price, is decreased by more than 25 
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percent of the quantity stated in the bid schedule, or change documents either party to the 
Contract, upon demand, shall be entitled to an equitable price adjustment for the quantity of Work 
performed or material furnished, limited to a total payment of not more than 75 percent of the 
amount originally bid for the item. 

 
10.10 Determinations for Unit Prices: 
 

The Contracting Officer will determine the actual quantities and classifications of Unit Price Work 
performed by the CONTRACTOR.  The Contracting Officer will review with the CONTRACTOR 
preliminary determinations on such matters before finalizing the costs and quantities on the Schedule 
of Values.  The Contracting Officer's acknowledgment thereof will be final and binding on the 
CONTRACTOR, unless, within 10 days after the date of any such decisions, the CONTRACTOR 
delivers to the Contracting Officer written notice of intention to appeal from such a decision. 

 
ARTICLE 11 - CONTRACT TIME; COMPUTATION AND CHANGE 
 
11.1  Commencement of Contract Time; Notice to Proceed: 
 

The Contract Time will commence to run on the day indicated in the Notice to Proceed. 
 
11.2  Starting the Work: 
 

No Work on Contract items shall be performed before the effective date of the Notice to Proceed.  The 
CONTRACTOR shall notify the Contracting Officer at least 24 hours in advance of the time actual 
construction operations will begin.  The CONTRACTOR may request a limited Notice to Proceed after 
Award has been made, to permit him to order long lead materials which could cause delays in Project 
completion.  However, granting is within the sole discretion of the Contracting Officer, and refusal or 
failure to grant a limited Notice to Proceed shall not be a basis for claiming for delay, extension of 
time, or alteration of price. 

 
11.3 Computation of Contract Time: 
 
11.3.1 When the Contract Time is specified on a Calendar Day basis, all Work under the Contract shall 

be completed within the number of Calendar Days specified.  The count of Contract Time begins 
on the day following receipt of the Notice to Proceed by the CONTRACTOR, if no starting day is 
stipulated therein. 

 
Calendar Days shall continue to be counted against Contract Time until and including the date of 
Substantial Completion of the Work. 

 
11.3.2 When the Contract completion time is specified as a fixed calendar date, it shall be the date of 

Substantial Completion. 
 
11.3.3 The Contract Time shall be as stated on form 25D-9, Proposal. 
 
11.4  Time Change: 
 

The Contract Time may only be changed by a Change Order or Supplemental Agreement. 
 
11.5 Extension Due to Delays: 
 

The right of the CONTRACTOR to proceed shall not be terminated nor the CONTRACTOR charged 
with liquidated or actual damages because of delays to the completion of the Work due to 
unforeseeable causes beyond the control and without the fault or negligence of the CONTRACTOR, 
including, but not restricted to the following:  acts of God or of the public enemy, acts of the 
AUTHORITY in its contractual capacity, acts of another contractor in the performance of a contract 
with the AUTHORITY, floods, fires, epidemics, quarantine restrictions, strikes, freight embargoes, 
unusually severe weather and delays of Subcontractors or Suppliers due to such causes. Any delay in 
receipt of materials on the site, caused by other than one of the specifically mentioned occurrences 
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above, does not of itself justify a time extension, provided that the CONTRACTOR shall within twenty 
four (24) hours from the beginning of any such delay (unless the Contracting Officer shall grant a 
further period of the time prior to the date of final settlement of the Contract), notify the Contracting 
Officer in writing of the cause of delay.  The Contracting Officer shall ascertain the facts and the 
extent of the delay and extend the time for completing the Work when the findings of fact justify such 
an extension. 

 
11.6 Essence of Contract: 
 

All time limits stated in the Contract Documents are of the essence of the Contract. 
 
11.7 Reasonable Completion Time: 
 

It is expressly understood and agreed by and between the CONTRACTOR and the AUTHORITY that 
the date of beginning and the time for Final Completion of the Work described herein are reasonable 
times for the completion of the Work. 

 
11.8 Delay Damages: 
 

Whether or not the CONTRACTOR's right to proceed with the Work is terminated, he and their 
Sureties shall be liable for damages resulting from their refusal or failure to complete the Work within 
the specified time. 

 
Liquidated and actual damages for delay shall be paid by the CONTRACTOR or their Surety to the 
AUTHORITY in the amount as specified in the Supplementary Conditions for each Calendar Day the 
completion of the Work or any part thereof is delayed beyond the time required by the Contract, or any 
extension thereof.  If a listing of incidents resulting from a delay and expected to give rise to actual or 
liquidated damages is not established by the Contract Documents, then the CONTRACTOR and their 
Surety shall be liable to the AUTHORITY for any actual damages occasioned by such delay.  The 
CONTRACTOR acknowledges that the liquidated damages established herein are not a penalty but 
rather constitute an estimate of damages that the AUTHORITY will sustain by reason of delayed 
completion.  These liquidated and actual damages are intended as compensation for losses 
anticipated to arise, and include those items enumerated in the Supplementary Conditions. 

 
These damages will continue to run both before and after termination in the event of default 
termination.  These liquidated damages do not cover excess costs of completion or DEPARTMENT 
costs, fees, and charges related to re-procurement.  If a default termination occurs, the 
CONTRACTOR or their Surety shall pay in addition to these damages, all excess costs and expenses 
related to completion as provided by Article 14.2.5. 
 

ARTICLE l2 - QUALITY ASSURANCE 
 
12.1  Warranty and Guaranty: 
 

The CONTRACTOR warrants and guarantees to the AUTHORITY that all Work will be in accordance 
with the Contract Documents and will not be Defective.  Prompt notice of all defects shall be given to 
the CONTRACTOR.  All Defective Work, whether or not in place, may be rejected, corrected or 
accepted as provided for in this article. 

 
12.2  Access to Work: 
 

The AUTHORITY and the AUTHORITY's representatives, testing agencies and governmental 
agencies with jurisdiction interests will have access to the Work at reasonable times for their 
observation, inspecting and testing.  The CONTRACTOR shall provide proper and safe conditions for 
such access. 

 
12.3  Tests and Inspections: 
 
12.3.1 The CONTRACTOR shall give the Contracting Officer timely notice of readiness of the Work for 
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all required inspections, tests or Approvals. 
 
12.3.2 If Regulatory Requirements of any public body having jurisdiction require any Work (or part 

thereof) to specifically be inspected, tested or approved, the CONTRACTOR shall assume full 
responsibility therefor, pay all costs in connection therewith and furnish the Contracting Officer the 
required certificates of inspection, testing or approval.  The CONTRACTOR shall also be 
responsible for and shall pay all costs in connection with any inspection or testing required in 
connection with DEPARTMENT's acceptance of a Supplier of materials or equipment proposed to 
be incorporated in the Work, or of materials or equipment submitted for Approval prior to the 
CONTRACTOR's purchase thereof for incorporation in the Work.  The cost of all inspections, 
tests and approvals in addition to the above which are required by the Contract Documents shall 
be paid by the CONTRACTOR.  The AUTHORITY may perform additional tests and inspections 
which it deems necessary to insure quality control.  All such failed tests or inspections shall be at 
the CONTRACTOR's expense. 

 
12.3.4 If any Work (including the work of others) that is to be inspected, tested or approved is covered 

without written concurrence of the Contracting Officer, it must, if requested by the Contracting 
Officer, be uncovered for observation.  Such uncovering shall be at the CONTRACTOR's 
expense unless the CONTRACTOR has given the Contracting Officer timely notice of 
CONTRACTOR's intention to cover the same and the Contracting Officer has not acted with 
reasonable promptness in response to such notice. 

 
12.3.5 Neither observations nor inspections, tests or Approvals by the AUTHORITY or others shall 

relieve the CONTRACTOR from the CONTRACTOR's obligations to perform the Work in 
accordance with the Contract Documents. 

 
12.4  Uncovering Work: 
 
12.4.1 If any Work is covered contrary to the written request of the Contracting Officer, it must, if 

requested by the Contracting Officer, be uncovered for the Contracting Officer's observation and 
replaced at the CONTRACTOR's expense. 

 
12.4.2 If the Contracting Officer considers it necessary or advisable that covered Work be observed 

inspected or tested, the CONTRACTOR, at the Contracting Officer's request, shall uncover, 
expose or otherwise make available for observation, inspection or testing as the Contracting 
Officer may require, that portion of the Work in question, furnishing all necessary labor, material 
and equipment. If it is found that such Work is Defective, the CONTRACTOR shall bear all direct, 
indirect and consequential costs of such uncovering, exposure, observation, inspection and 
testing and of satisfactory reconstruction, (including but not limited to fees and charges of 
engineers, architects, attorneys and other professionals) and the AUTHORITY shall be entitled to 
an appropriate decrease in the Contract Price.  If, however, such Work is not found to be 
Defective, the CONTRACTOR shall be allowed an increase in the Contract Price or an extension 
of the Contract Time, or both, directly attributable to such uncovering, exposure, observation, 
inspection, testing and reconstruction. 

 
12.5 DEPARTMENT May Stop the Work: 
 

If the Work is Defective, or the CONTRACTOR fails to supply suitable materials or equipment, or fails 
to furnish or perform the Work in such a way that the completed Work will conform to the Contract 
Documents, the Contracting Officer may order the CONTRACTOR to stop the Work, or any portion 
thereof, until the cause for such order has been eliminated; however, this right of the Contracting 
Officer to stop the Work shall not give rise to any duty on the part of the Contracting Officer to 
exercise this right for the benefit of the CONTRACTOR or any other party. 

 
12.6 Correction or Removal of Defective Work: 
 

If required by the Contracting Officer, the CONTRACTOR shall promptly, as directed, either correct all 
Defective Work, whether or not fabricated, installed or completed, or, if the Work has been rejected by 
the Contracting Officer, remove it from the site and replace it with Work which conforms to the 
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requirements of the Contract Documents. The CONTRACTOR shall bear all direct, indirect and 
consequential costs of such correction or removal (including but not limited to fees and charges of 
engineers, architects, attorneys and other professionals) made necessary thereby. 

 
12.7  One Year Correction Period: 
 

If within one year after the date of Substantial Completion of the relevant portion of the work or such 
longer period of time as may be prescribed by Regulatory Requirements or by the terms of any 
applicable special guarantee required by the Contract Documents or by any specific provision of the 
Contract Documents, any Work is found to be Defective, the CONTRACTOR shall promptly, without 
cost to the AUTHORITY and in accordance with the Contracting Officer's written instructions, either 
correct such Defective Work, or, if it has been rejected by the Contracting Officer, remove it from the 
site and replace it with conforming Work.  If the CONTRACTOR does not promptly comply with the 
terms of such instructions, or in an emergency where delay would cause serious risk of loss or 
damage, the AUTHORITY may have the Defective Work corrected or the rejected Work removed and 
replaced, and all direct, indirect and consequential costs of such removal and replacement (including 
but not limited to fees and charges of engineers, architects, attorneys and other professionals) will be 
paid by the CONTRACTOR.  In special circumstances where a particular item of equipment is placed 
in continuous service for the benefit of the AUTHORITY before Substantial Completion of all the 
Work, the correction period for that item may begin on an earlier date if so provided in the 
Specifications or by Change Order.  Provisions of this paragraph are not intended to shorten the 
statute of limitations for bringing an action. 

 
12.8 Acceptance of Defective Work: 
 

Instead of requiring correction or removal and replacement of Defective Work, the Contracting Officer 
may accept Defective Work, the CONTRACTOR shall bear all direct, indirect and consequential costs 
attributable to the Contracting Office’s evaluation of and determination to accept such Defective Work 
(costs to include but not be limited to fees and charges of engineers, architects, attorneys and other 
professionals).  If any such acceptance occurs prior to final payment, a Change Order may be issued 
incorporating the necessary revisions in the Contract Documents with respect to the Work; and the 
AUTHORITY shall be entitled to an appropriate decrease in the Contract Price.  If the AUTHORITY 
has already made final payment to the CONTRACTOR, an appropriate amount shall be paid by the 
CONTRACTOR or their Surety to the AUTHORITY. 

 
12.9 DEPARTMENT May Correct Defective Work: 
 

If the CONTRACTOR fails within a reasonable time after written notice from the Contracting Officer to 
proceed to correct Defective Work or to remove and replace rejected Work as required by the 
Contracting Officer in accordance with paragraph 12.6, or if the CONTRACTOR fails to perform the 
Work in accordance with the Contract Documents, or if the CONTRACTOR fails to comply with any 
other provision of the Contract Documents, the AUTHORITY may, after 7 days' written notice to the 
CONTRACTOR, correct and remedy any such deficiency.  In exercising the rights and remedies 
under this paragraph the AUTHORITY shall proceed expeditiously. To the extent necessary to 
complete corrective and remedial action, the Contracting Officer may exclude the CONTRACTOR 
from all or part of the site, take possession of all or part of the Work, and suspend the 
CONTRACTOR's services related thereto, take possession of the CONTRACTOR's tools, appliances, 
construction equipment and machinery at the site and incorporate in the Work all materials and 
equipment stored at the site or approved remote storage sites or for which the AUTHORITY has paid 
the CONTRACTOR but which are stored elsewhere.  The CONTRACTOR shall allow the Contracting 
Officer and their authorized representatives such access to the site as may be necessary to enable 
the Contracting Officer to exercise the rights and remedies under this paragraph. All direct, indirect 
and consequential costs of the AUTHORITY in exercising such rights and remedies will be charged 
against the CONTRACTOR, and a Change Order will be issued incorporating the necessary revisions 
in the Contract Documents with respect to the Work; and the AUTHORITY shall be entitled to an 
appropriate decrease in the Contract Price.  Such direct, indirect and consequential costs will include 
but not be limited to fees and charges of engineers, architects, attorneys and other professionals, all 
court and arbitration costs and all costs of repair and replacement of work of others destroyed or 
damaged by correction, removal or replacement of the CONTRACTOR's Defective Work.  The 
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CONTRACTOR shall not be allowed an extension of time because of any delay in performance of the 
work attributable to the exercise, by the Contracting Officer, of the AUTHORITY's rights and remedies 
hereunder.  

 
ARTICLE 13 - PAYMENTS TO CONTRACTOR AND COMPLETION 
 
13.1  Schedule of Values: 
 

The Schedule of Values established as provided in paragraph 6.6 will serve as the basis for progress 
payments and will be incorporated into a form of Application for Payment acceptable to the 
Contracting Officer.  Progress payments on account of Unit Price Work will be based on the number 
of units completed. 

 
13.2  Preliminary Payments: 
 

Upon approval of the Schedule of Values the CONTRACTOR may be paid for direct costs 
substantiated by paid invoices and other prerequisite documents required by the General 
Requirements.  Direct costs shall include the cost of bonds, insurance, approved materials stored on 
the site or at approved remote storage sites, deposits required by a Supplier prior to fabricating 
materials, and other approved direct mobilization costs substantiated as indicated above.  These 
payments shall be included as a part of the total Contract Price as stated in the Contract. 

 
13.3  Application for Progress Payment: 
 

The CONTRACTOR shall submit to the Contracting Officer for review an Application for Payment 
filled out and signed by the CONTRACTOR covering the Work completed as of the date of the 
Application for Payment and accompanied by such supporting documentation as is required by the 
Contract Documents.  Progress payments will be made as the Work progresses on a monthly basis. 

 
13.4  Review of Applications for Progress Payment: 
 

Contracting Officer will either indicate in writing a recommendation of payment or return the 
Application for Payment to the CONTRACTOR indicating in writing the Contracting Officer's reasons 
for refusing to recommend payment.  In the latter case, the CONTRACTOR may make the necessary 
corrections and resubmit the Application for Payment. 

 
13.5  Stored Materials and Equipment: 
 

If payment is requested on the basis of materials and equipment not incorporated in the Work but 
delivered and suitably stored at the site or at another location agreed to in writing, the Application for 
Payment shall also be accompanied by a bill of sale, paid invoice or other documentation warranting 
that the AUTHORITY has received the materials and equipment free and clear of all charges, security 
interests and encumbrances and evidence that the materials and equipment are covered by 
appropriate property insurance and other arrangements to protect the AUTHORITY╒s interest therein, 
all of which will be satisfactory to the Contracting Officer.  No payment will be made for perishable 
materials that could be rendered useless because of long storage periods.  No progress payment will 
be made for living plant materials until planted. 

 
13.6 CONTRACTOR's Warranty of Title: 
 

The CONTRACTOR warrants and guarantees that title to all Work, materials and equipment covered 
by any Application for Payment, whether incorporated in the Project or not, will pass to the 
AUTHORITY no later than the time of payment free and clear of any claims, liens, security interests 
and further obligations. 

 
13.7  Withholding of Payments: 
 

The AUTHORITY may withhold or refuse payment for any of the reasons listed below provided it 
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gives written notice of its intent to withhold and of the basis for withholding: 
 
13.7.1 The Work is Defective, or completed Work has been damaged requiring correction or 

replacement, or has been installed without Approval of Shop Drawings, or by an unapproved 
Subcontractor, or for unsuitable storage of materials and equipment. 

 
13.7.2 The Contract Price has been reduced by Change Order, 
 
13.7.3 The AUTHORITY has been required to correct Defective Work or complete Work in accordance 

with paragraph l2.9. 
 
13.7.4 The AUTHORITY's actual knowledge of the occurrence of any of the events enumerated in 

paragraphs l4.2.l.a through l4.2.1.k inclusive. 
 
13.7.5 Claims have been made against the AUTHORITY or against the funds held by the AUTHORITY 

on account of the CONTRACTOR's actions or inactions in performing this Contract, or there are 
other items entitling the AUTHORITY to a set off. 

 
13.7.6 Subsequently discovered evidence or the results of subsequent inspections or test, nullify any 

previous payments for reasons stated in subparagraphs 13.7.l through 13.7.5. 
 
13.7.7 The CONTRACTOR has failed to fulfill or is in violation of any of their obligations under any 

provision of this Contract. 
 
13.8  Retainage: 

 
At any time the AUTHORITY finds that satisfactory progress is not being made it may in addition to 
the amounts withheld under 13.7 retain a maximum amount equal to l0% of the total amount earned 
on all subsequent progress payments.  This retainage may be released at such time as the 
Contracting Officer finds that satisfactory progress is being made. 

 
13.9  Request for Release of Funds: 
 

If the CONTRACTOR believes the basis for withholding is invalid or no longer exists, immediate 
written notice of the facts and Contract provisions on which the CONTRACTOR relies, shall be given 
to the AUTHORITY, together with a request for release of funds and adequate documentary evidence 
proving that the problem has been cured.  In the case of withholding which has occurred at the 
request of the AUTHORITY of Labor, the CONTRACTOR shall provide a letter from the AUTHORITY 
of Labor stating that withholding is no longer requested.  Following such a submittal by the 
CONTRACTOR, the AUTHORITY shall have a reasonable time to investigate and verify the facts and 
seek additional assurances before determining whether release of withheld payments is justified. 

 
13.10 Substantial Completion: 
 

When the CONTRACTOR considers the Work ready for its intended use the CONTRACTOR shall 
notify the Contracting Officer in writing that the Work or a portion of Work which has been specifically 
identified in the Contract Documents is substantially complete (except for items specifically listed by 
the CONTRACTOR as incomplete) and request that the AUTHORITY issue a certificate of Substantial 
Completion.  Within a reasonable time thereafter, the Contracting Officer, the CONTRACTOR and 
appropriate Consultant(s) shall make an inspection of the Work to determine the status of completion. 
 If the Contracting Officer does not consider the Work substantially complete, the Contracting Officer 
will notify the CONTRACTOR in writing giving the reasons therefor.  If the Contracting Officer 
considers the Work substantially complete, the Contracting Officer will within fourteen days execute 
and deliver to the CONTRACTOR a certificate of Substantial Completion with tentative list of items to 
be completed or corrected.  At the time of delivery of the certificate of Substantial Completion the 
Contracting Officer will deliver to the CONTRACTOR a written division of responsibilities pending 
Final Completion with respect to security, operation, safety, maintenance, heat, utilities, insurance and 
warranties which shall be consistent with the terms of the Contract Documents. 
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The AUTHORITY shall be responsible for all DEPARTMENT costs resulting from the initial inspection 
and the first re-inspection, the CONTRACTOR shall pay all costs incurred by the AUTHORITY 
resulting from re-inspections, thereafter. 

 
13.11 Access Following Substantial Completion: 
 

The AUTHORITY shall have the right to exclude the CONTRACTOR from the Work after the date of 
Substantial Completion, but the AUTHORITY shall allow CONTRACTOR reasonable access to 
complete or correct items on the tentative list. 

 
13.12 Final Inspection: 
 

Upon written notice from the CONTRACTOR that the entire Work or an agreed portion thereof is 
complete, the Contracting Officer will make a final inspection with the CONTRACTOR and appropriate 
Consultant(s) and will notify the CONTRACTOR in writing of all particulars in which this inspection 
reveals that the Work is incomplete or Defective.  The CONTRACTOR shall immediately take such 
measures as are necessary to remedy such deficiencies.  The CONTRACTOR shall pay for all costs 
incurred by the AUTHORITY resulting from re-inspections. 

 
13.13 Final Completion and Application for Payment: 
 

After the CONTRACTOR has completed all such corrections to the satisfaction of the Contracting 
Officer and delivered all schedules, guarantees, bonds, certificates of payment to all laborers, 
Subcontractors and Suppliers, and other documents - all as required by the Contract Documents; and 
after the Contracting Officer has indicated in writing that the Work has met the requirements for Final 
Completion, and subject to the provisions of paragraph 13.18, the CONTRACTOR may make 
application for final payment following the procedure for progress payments.  The final Application for 
Payment shall be accompanied by all remaining certificates, warranties, guarantees, releases, 
affidavits, and other documentation required by the Contract Documents. 

 
13.14 Final Payment: 
 
13.14.1 If on the basis of the Contracting Officer's observation of the Work during construction and final 

inspection, and the Contracting Officer's review of the final Application for Payment and 
accompanying documentation - all as required by the Contract Documents; and the Contracting 
Officer is satisfied that the Work has been completed and the CONTRACTOR's other obligations 
under the Contract Documents have been fulfilled, the AUTHORITY will process final Application 
for Payment.  Otherwise, the Contracting Officer will return the Application for Payment to the 
CONTRACTOR, indicating in writing the reasons for refusing to process final payment, in which 
case the CONTRACTOR shall make the necessary corrections and resubmit the final Application 
for Payment. 

 
13.14.2 If, through no fault of the CONTRACTOR, Final Completion of the Work is significantly delayed, 

the Contracting Officer shall, upon receipt of the CONTRACTOR's final Application for Payment, 
and without terminating the Contract, make payment of the balance due for that portion of the 
Work fully completed and accepted.  If the remaining balance to be held by the AUTHORITY for 
Work not fully completed or corrected is less than the retainage provided for in paragraph 13.9, 
and if bonds have been furnished as required in paragraph 5.l, the written consent of the Surety to 
the payment of the balance due for that portion of the Work fully completed and accepted shall be 
submitted by the CONTRACTOR to the AUTHORITY with the application for such payment.  
Such payment shall be made under the terms and conditions governing final payment, except that 
it shall not constitute a waiver of claims. 

 
13.15 Final Acceptance: 
 

Following certification of payment of payroll and revenue taxes, and final payment to the 
CONTRACTOR, the AUTHORITY will issue a letter of Final Acceptance, releasing the 
CONTRACTOR from further obligations under the Contract, except as provided in paragraph 13.17. 

 



 
 0070 00-42 Revised: April 2012 

13.16 CONTRACTOR's Continuing Obligation: 
 

The CONTRACTOR's obligation to perform and complete the Work and pay all laborers, 
Subcontractors, and material-men in accordance with the Contract Documents shall be absolute.  
Neither any progress or final payment by the AUTHORITY, nor the issuance of a certificate of 
Substantial Completion, nor any use or occupancy of the Work or any part thereof by the AUTHORITY 
or Using Agency, nor any act of acceptance by the AUTHORITY nor any failure to do so, nor any 
review and Approval of a Shop Drawing or sample submission, nor any correction of Defective Work 
by the AUTHORITY will constitute an acceptance of Work not in accordance with the Contract 
Documents or a release of the CONTRACTOR's obligation to perform the Work in accordance with 
the Contract Documents.   
 
When it is anticipated that restarting, testing, adjusting, or balancing of systems will be required 
following Final Acceptance and said requirements are noted in Section(s) 01 77 00, such Work shall 
constitute a continuing obligation under the Contract. 

 
13.17 Waiver of Claims by CONTRACTOR: 
 

The making and acceptance of final payment will constitute a waiver of all claims by the 
CONTRACTOR against the AUTHORITY other than those previously made in writing and still 
unsettled. 

 
13.18 No Waiver of Legal Rights: 
 

The AUTHORITY shall not be precluded or be estopped by any payment, measurement, estimate, or 
certificate made either before or after the completion and acceptance of the Work and payment 
therefor, from showing the true amount and character of the Work performed and materials furnished 
by the CONTRACTOR, nor from showing that any payment, measurement, estimate or certificate is 
untrue or is incorrectly made, or that the Work or materials are Defective.  The AUTHORITY shall not 
be precluded or estopped, notwithstanding any such measurement, estimate, or certificate and 
payment in accordance therewith, from recovering from the CONTRACTOR or their Sureties, or both, 
such damages as it may sustain by reason of their failure to comply with requirements of the Contract 
Documents.  Neither the acceptance by the AUTHORITY, or any representative of the AUTHORITY, 
nor any payment for or acceptance of the whole or any part of the Work, nor any extension of the 
Contract Time, nor any possession taken by the AUTHORITY, shall operate as a waiver of any 
portion of the Contract or of any power herein reserved, or of any right to damages.  A waiver by the 
AUTHORITY of any breach of the Contract shall not be held to be a waiver of any other subsequent 
breach. 

 
ARTICLE l4 - SUSPENSION OF WORK, DEFAULT AND TERMINATION 

 

14.1 DEPARTMENT May Suspend Work: 

14.1.1 The AUTHORITY may, at any time, suspend the Work or any portion thereof by notice in writing 
to the CONTRACTOR.  If the Work is suspended without cause the CONTRACTOR shall be 
allowed an increase in the Contract Price or an extension of the Contract Time, or both, directly 
attributable to any suspension if the CONTRACTOR makes an Approved claim therefor as 
provided in Article 15.  However, no adjustment shall be made under this clause for any 
suspension, delay, or interruption to the extent that suspension is due to the fault or negligence of 
the CONTRACTOR, or that suspension is necessary for Contract compliance, or that 
performance would have been so suspended, delayed, or interrupted by any other cause, 
including the fault or negligence of the CONTRACTOR. 

14.1.2 In case of suspension of Work, the CONTRACTOR shall be responsible for preventing damage to 
or loss of any of the Work already performed and of all materials whether stored on or off the site 
or Approved remote storage sites. 

14.2 Default of Contract: 

14.2.1 The Contracting Officer may give the CONTRACTOR and its surety a written Notice to Cure 
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Default if the CONTRACTOR: 

a. fails to begin work in the time specified, 

b. fails to use sufficient resources to assure prompt completion of the work, 

c. performs the work unsuitably or neglects or refuses to remove and replace rejected materials 
or work, 

d. stops work, 

e. fails to resume stopped work after receiving notice to do so, 

f. becomes insolvent (except that if the CONTRACTOR declares bankruptcy, termination will be 
under Title 11 US Code 362 and/or 365.  The CONTRACTOR’S bankruptcy does not relieve 
the surety of any obligations to assume the Contract and complete the work in a timely 
manner. 

g. Allows any final judgment to stand against him unsatisfied for period of 60 days, or 

h. Makes an assignment for the benefit of creditors without the consent of the Contracting 
Officer, or 

i. Disregards Regulatory Requirements of any public body having jurisdiction, or  

j. Otherwise violates in any substantial way any provisions of the Contract Documents, or 

k. fails to comply with Contract minimum wage payments or civil rights requirements, or 

l. is a party to fraud, deception, misrepresentation , or 

m. for any cause whatsoever, fails to carry on the Work in an acceptable manner. 

14.2.2 The Notice to Cure Default will detail the conditions determined to be in default, the time within 
which to cure the default and may, in the Contracting Officer’s discretion, specify the actions 
necessary to cure the default.  Failure to cure the delay, neglect or default within the time 
specified in the Contracting Officer’s written notice to cure authorizes the AUTHORITY to 
terminate the contract.  The Contracting Officer may allow more time to cure than originally stated 
in the Notice to Cure Default if he deems it to be in the best interests of the AUTHORITY.  The 
AUTHORITY will provide the CONTRACTOR or its surety with a written Notice of Default 
Termination that details the default and the failure to cure it. 

14.2.3 If the CONTRACTOR or its Surety, within the time specified in the above notice of default, shall 
not proceed in accordance therewith, then the AUTHORITY may, upon written notification from 
the Contracting Officer of the fact of such delay, neglect or default and the CONTRACTOR's 
failure to comply with such notice, have full power and authority without violating the Contract, to 
take the prosecution of the Work out of the hands of the CONTRACTOR.  The AUTHORITY may 
terminate the services of the CONTRACTOR, exclude the CONTRACTOR from the site and take 
possession of the Work and of all the CONTRACTOR's tools, appliances, construction equipment 
and machinery at the site and use the same to the full extent they could be used by the 
CONTRACTOR (without liability to the CONTRACTOR for trespass or conversion), incorporate in 
the Work all materials and equipment stored at the site or for which the AUTHORITY has paid the 
CONTRACTOR but which are stored elsewhere, and finish the Work as the AUTHORITY may 
deem expedient.  The AUTHORITY may enter into an agreement for the completion of said 
Contract according to the terms and provisions thereof, or use such other methods that in the 
opinion of the Contracting Officer are required for the completion of said Contract in an 
acceptable manner. 

14.2.4 The Contracting Officer may, by written notice to the CONTRACTOR and its Surety or its 
representative, transfer the employment of the Work from the CONTRACTOR to the Surety, or if 
the CONTRACTOR abandons the Work undertaken under the Contract, the Contracting Officer 
may, at its option with written notice to the Surety and without any written notice to the 
CONTRACTOR, transfer the employment for said Work directly to the Surety.  The Surety shall 
submit its plan for completion of the Work, including any contracts or agreements with third 
parties for such completion, to the AUTHORITY for approval prior to beginning completion of the 
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Work.  Approval of such contracts shall be in accordance with all applicable requirements and 
procedures for approval of subcontracts as stated in the Contract Documents. 

14.2.5 After the notice of termination is issued, the AUTHORITY may take over the work and complete it 
by contract or otherwise and may take possession of and use materials, appliances, equipment or 
plant on the work site necessary for completing the work. 

14.2.6 Rather than taking over the work itself, the AUTHORITY may transfer the obligation to perform 
the work from the CONTRACTOR to its surety. The surety must submit its plan for completion of 
the work, including any contracts or agreements with third parties for completion, to the 
AUTHORITY for approval prior to beginning work. The surety must follow the Contract 
requirements for approval of subcontracts, except that the limitation on percent of work 
subcontracted will not apply. 

14.2.7 On receipt of the transfer notice, the surety must take possession of all materials, tools, and 
appliances at the work site, employ an appropriate work force, and complete the Contract work, 
as specified. The Contract specifications and requirements shall remain in effect. However the 
AUTHORITY will make subsequent Contract payments directly to the Surety for work performed 
under the terms of the Contract. The CONTRACTOR shall forfeit any right to claim for the same 
work or any part thereof. The CONTRACTOR shall not be entitled to receive any further balance 
of the amount to be paid under the Contract. 

14.2.8 Upon receipt of the notice terminating the services of the CONTRACTOR, the Surety shall enter 
upon the premises and take possession of all materials, tools, and appliances thereon for the 
purpose of completing the Work included under the Contract and employ by contract or otherwise 
any person or persons to finish the Work and provide the materials therefore, without termination 
of the continuing full force and effect of this Contract.  In case of such transfer of employment to 
the Surety, the Surety shall be paid in its own name on estimates covering Work subsequently 
performed under the terms of the Contract and according to the terms thereof without any right of 
the CONTRACTOR to make any claim for the same or any part thereof. 

14.2.9  If the Contract is terminated for default, the CONTRACTOR and the Surety shall be jointly and 
severally liable for damages for delay as provided by paragraph 11.8, and for the excess cost of 
completion, and all costs and expenses incurred by the AUTHORITY in completing the Work or 
arranging for completion of the Work, including but not limited to costs of assessing the Work to 
be done, costs associated with advertising, soliciting or negotiating for bids or proposals for 
completion, and other re-procurement costs.  Following termination the CONTRACTOR shall not 
be entitled to receive any further balance of the amount to be paid under the Contract until the 
Work is fully finished and accepted, at which time if the unpaid balance exceeds the amount due 
the AUTHORITY and any amounts due to persons for whose benefit the AUTHORITY has 
withheld funds, such excess shall be paid by the AUTHORITY to the CONTRACTOR.  If the 
damages, costs, and expenses due the AUTHORITY exceed the unpaid balance, the 
CONTRACTOR and its Surety shall pay the difference. 

14.2.10 If, after notice of termination of the CONTRACTOR's right to proceed under the provisions of this 
clause, it is determined for any reason that the CONTRACTOR was not in default under the 
provisions of this clause, or that the delay was excusable under the provisions of this clause, or 
that termination was wrongful, the rights and obligations of the parties shall be determined in 
accordance with the clause providing for convenience termination. 

14.3 Rights or Remedies: 

Where the CONTRACTOR's services have been so terminated by the AUTHORITY, the 
termination will not affect any rights or remedies of the AUTHORITY against the CONTRACTOR 
then existing or which may thereafter accrue.  Any retention or payment of moneys due the 
CONTRACTOR by the AUTHORITY will not release the CONTRACTOR from liability. 

14.4 Convenience Termination: 

14.4.1 The performance of the Work may be terminated by the AUTHORITY in accordance with this 
section in whole or in part, whenever, for any reason the Contracting Officer shall determine that 
such termination is in the best interest of the AUTHORITY.  Any such termination shall be 
effected by delivery to the CONTRACTOR of a Notice of Termination, specifying termination is for 
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the convenience of the AUTHORITY the extent to which performance of Work is terminated, and 
the date upon which such termination becomes effective. 

14.4.2 Immediately upon receipt of a Notice of Termination and except as otherwise directed by the 
Contracting Officer, the CONTRACTOR shall: 

a. Stop Work on the date and to the extent specified in the Notice of Termination; 

b. Place no further orders or subcontracts for materials, services, or facilities except as may be 
necessary for completion of such portion of the Work as is not terminated; 

c. Terminate all orders and subcontracts to the extent that they relate to the performance of 
Work terminated by the Notice of Termination; 

d. With the written Approval of the Contracting Officer, to the extent they may require, settle all 
outstanding liabilities and all claims arising out of such termination of orders and 
subcontracts, the cost of which would be reimbursable, in whole, or in part, in accordance 
with the provisions of the Contract; 

e. Submit to the Contracting Officer a list, certified as to quantity and quality, of any or all items 
of termination inventory exclusive of items the disposition of which had been directed or 
authorized by the Contracting Officer; 

f. Transfer to the Contracting Officer the completed or partially completed record drawings, 
Shop Drawings, information, and other property which, if the Contract had been completed, 
would be required to be furnished to the AUTHORITY; 

g. Take such action as may be necessary, or as the Contracting Officer may direct, for the 
protection and preservation of the property related to the Contract which is in the possession 
of the CONTRACTOR and in which the AUTHORITY has or may acquire any interest. 

The CONTRACTOR shall proceed immediately with the performance of the above obligations. 

14.4.3 When the AUTHORITY orders termination of the Work effective on a certain date, all Work in 
place as of that date will be paid for in accordance with Article 13 of the Contract.  Materials 
required for completion and on hand but not incorporated in the Work will be paid for at invoice 
cost plus 15% with materials becoming the property of the AUTHORITY - or the CONTRACTOR 
may retain title to the materials and be paid an agreed upon lump sum.  Materials on order shall 
be cancelled, and the AUTHORITY shall pay reasonable factory cancellation charges with the 
option of taking delivery of the materials in lieu of payment of cancellation charges.  The 
CONTRACTOR shall be paid 10% of the cost, freight not included, of materials cancelled, and 
direct expenses only for CONTRACTOR chartered freight transport which cannot be cancelled 
without charges, to the extent that the CONTRACTOR can establish them.  The extra costs due 
to cancellation of bonds and insurance and that part of job start-up and phase-out costs not 
amortized by the amount of Work accomplished shall be paid by the AUTHORITY. Charges for 
loss of profit or consequential damages shall not be recoverable except as provided above. 

a. The following costs are not payable under a termination settlement agreement or Contracting 
Officer’s determination of the termination claim: 

1. Loss of anticipated profits or consequential or compensatory damages 

2. Unabsorbed home office overhead (also termed “General & Administrative Expense”) 
related to ongoing business operations 

3. Bidding and project investigative costs 

4. Direct costs of repairing equipment to render it operable for use on the terminated work 

14.4.4 The termination claim shall be submitted promptly, but in no event later than 90 days from the 
effective date of termination, unless extensions in writing are granted by the Contracting Officer 
upon written request of the CONTRACTOR made within the 90-day period.  Upon failure of the 
CONTRACTOR to submit their termination claim within the time allowed, the Contracting Officer 
may determine, on the basis of information available to him, the amount, if any, due to the 
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CONTRACTOR by reason of the termination and shall thereupon pay to the CONTRACTOR the 
amount so determined. 

14.4.5 The CONTRACTOR and the Contracting Officer may agree upon whole or any part of the amount 
or amounts to be paid to the CONTRACTOR by reason of the total or partial termination of Work 
pursuant to this section.  The Contract shall be amended accordingly, and the CONTRACTOR 
shall be paid the agreed amount. 

14.4.6 In the event of the failure of the CONTRACTOR and the Contracting Officer to agree in whole or 
in part, as provided heretofore, as to the amounts with respect to costs to be paid to the 
CONTRACTOR in connection with the termination of the Work the Contracting Officer shall 
determine, on the basis of information available to him, the amount, if any, due to the 
CONTRACTOR by reason of the termination and shall pay to the CONTRACTOR the amount 
determined as follows: 

a. All costs and expenses reimbursable in accordance with the Contract not previously paid to 
the CONTRACTOR for the performance of the Work prior to the effective date of the Notice of 
Termination; 

b. So far as not included under "a" above, the cost of settling and paying claims arising out of 
the termination of the Work under subcontracts or orders which are properly chargeable to 
the terminated portions of the Contract; 

c. So far as practicable, claims by the CONTRACTOR for idled or stand-by equipment shall be 
made as follows: Equipment claims will be reimbursed as follows: 

1. Contractor-owned equipment usage, based on the CONTRACTOR’S ownership and 
operating costs for each piece of equipment as determined from the CONTRACTOR’S 
accounting records. Under no circumstance, may the CONTRACTOR base equipment 
claims on published rental rates. 

2. Idle or stand-by time for Contractor-owned equipment, based on the CONTRACTOR’S 
internal ownership and depreciation costs. Idle or stand-by equipment time is limited to 
the actual period of time equipment is idle or on stand-by as a direct result of the 
termination, not to exceed 30 days. Operating expenses will not be included for payment 
of idle or stand-by equipment time. 

3. Rented equipment, based on reasonable, actual rental costs. Equipment leased under 
“capital leases” as defined in Financial Accounting Standard No. 13 will be considered 
Contractor-owned equipment. Equipment leased from an affiliate, division, subsidiary or 
other organization under common control with the CONTRACTOR will be considered 
Contractor-owned equipment, unless the lessor has an established record of leasing to 
unaffiliated lessees at competitive rates consistent with the rates the CONTRACTOR has 
agreed to pay and no more than forty percent of the lessor’s leasing business, measured 
in dollars, is with organizations affiliated with the lessor. 

14.4.7 The CONTRACTOR shall have the right of appeal under the AUTHORITY's claim procedures, as 
defined in Article 15, for any determination made by the Contracting Officer, except if the 
CONTRACTOR has failed to submit their claim within the time provided and has failed to request 
extension of such time, CONTRACTOR shall have no such right of appeal.  In arriving at the 
amount due the CONTRACTOR under this section, there shall be deducted: 

a. All previous payments made to the CONTRACTOR for the performance of Work under the 
Contract prior to termination; 

b. Any claim for which the AUTHORITY may have against the CONTRACTOR; 

c. The agreed price for, or the proceeds of sale of, any materials, supplies, or other things 
acquired by the CONTRACTOR or sold pursuant to the provisions of this section and not 
otherwise recovered by or credited to the AUTHORITY; and, 

d. All progress payments made to the CONTRACTOR under the provisions of this section. 

14.4.8 Where the Work has been terminated by the AUTHORITY said termination shall not affect or 
terminate any of the rights of the AUTHORITY against the CONTRACTOR or their Surety then 
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existing or which may thereafter accrue because of such default.  Any retention or payment of 
monies by the AUTHORITY due to the CONTRACTOR under the terms of the Contract shall not 
release the CONTRACTOR or its Surety from liability. 

14.4.9 The CONTRACTOR’s termination claim may not include claims that pre dated the notice for 
termination for convenience.  Those claims shall be prosecuted by the CONTRACTOR under 
Article 15. 

14.4.10 The CONTRACTOR’S termination claim may not exceed the total dollar value of the contract as 
awarded plus agreed upon change orders less the amounts that have been paid for work 
completed. 

a. Unless otherwise provided for in the Contract Documents, or by applicable statute, the 
CONTRACTOR, from the effective date of termination and for a period of three years after 
final settlement under this Contract, shall preserve and make available to the AUTHORITY at 
all reasonable times at the office of the CONTRACTOR, all its books, records, documents, 
and other evidence bearing on the cost and expenses of the CONTRACTOR under their 
Contract and relating to the Work terminated hereunder. 

b.  Definitions. In this Subsection 108-1.09, the term “cost” and the term “expense” mean a 
monetary amount in U.S. Dollars actually incurred by the CONTRACTOR, actually reflected 
in its contemporaneously maintained accounting or other financial records and supported by 
original source documentation. 

c. Cost Principles. The AUTHORITY may use the federal cost principles at 48 CFR §§ 31.201-1 
to 31.205-52 (or succeeding cost principles for fixed price contracts) as guidelines in 
determining allowable costs under this Subsection to the extent they are applicable to 
construction contracts and consistent with the specifications of this Contract. The provisions 
of this contract control where they are more restrictive than, or inconsistent with, these federal 
cost principles.” 

 

ARTICLE 15 - CLAIMS FOR ADJUSTMENT AND DISPUTES 

15.1 Notification 

15.1.1 The CONTRACTOR shall notify the AUTHORITY in writing as soon as the CONTRACTOR 
becomes aware of any act or occurrence, which may form the basis of a claim for additional 
compensation or an extension of Contract Time or of any dispute regarding a question of fact or 
interpretation of the Contract. The AUTHORITY has no obligation to investigate any fact or 
occurrence that might form the basis of a claim or to provide any additional compensation or 
extension of Contract Time unless the CONTRACTOR has notified the AUTHORITY in writing in 
a timely manner of all facts the CONTRACTOR believes form the basis for the claim. 

15.1.2 If the CONTRACTOR believes that he is entitled to an extension of Contract Time, then the 
CONTRACTOR must state the contract section on which Contractor based their extension 
request, provide the AUTHORITY with sufficient information to demonstrate that the 
CONTRACTOR has suffered excusable delay, and show the specific amount of time to which the 
CONTRACTOR is entitled.  The AUTHORITY will not grant an extension of Contract Time if the 
CONTRACTOR does not timely submit revised schedules under Section 01 32 00. 

15.1.3 If the matter is not resolved by agreement within 7 days, the CONTRACTOR shall submit Intent to 
Claim, in writing, to the AUTHORITY within the next 14 days. 

15.1.4 If the CONTRACTOR believes additional compensation or time is warranted, then he must 
immediately begin keeping complete, accurate, and specific daily records concerning every detail 
of the potential claim including actual costs incurred. The CONTRACTOR shall provide the 
AUTHORITY access to any such records and furnish the AUTHORITY copies, if requested. 
Equipment costs must be based on the CONTRACTOR’s internal rates for ownership, 
depreciation, and operating expenses and not on published rental rates.  In computing damages, 
or costs claimed for a change order, or for any other claim against the AUTHORITY for additional 
time, compensation or both, the CONTRACTOR must prove actual damages based on internal 
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costs for equipment, labor or efficiencies.  Total cost, modified total cost or jury verdict forms of 
presentation of damage claims are not permissible to show damages.  Labor inefficiencies must 
be shown to actually have occurred and can be proven solely based on job records.  Theoretical 
studies are not a permissible means of showing labor inefficiencies.  Home office overhead will 
not be allowed as a component of any claim against the AUTHORITY.  

15.1.5 If the claim or dispute is not resolved by the AUTHORITY, then the CONTRACTOR shall submit a 
written Claim to the Contracting Officer within 90 days after the CONTRACTOR becomes aware 
of the basis of the claim or should have known the basis of the claim, whichever is earlier.  The 
Contracting Officer will issue written acknowledge of the receipt of the Claim. 

15.1.6 The CONTRACTOR waives any right to claim if the AUTHORITY was not notified properly or 
afforded the opportunity to inspect conditions or monitor actual costs, or if the Claim is not filed on 
the date required. 

15.2 Presenting the Claim 

15.2.1 The Claim must include all of the following: 

a. The act, event, or condition the claim is based on 

b. The Contract provisions which apply to the claim and provide relief 

c. The item or items of Contract work affected and how they are affected 

d. The specific relief requested, including Contract Time if applicable, and the basis upon which 
it was calculated 

e. A statement certifying that the claim is made in good faith, that the supporting cost and 
pricing data are accurate and complete to the best of your knowledge and belief, and that the 
amount requested accurately reflects the Contract adjustment which the CONTRACTOR 
believes is due. 

15.3 Claim Validity, Additional Information, and DEPARTMENT’s Action 

15.3.1 The Claim, in order to be valid, must not only show that the CONTRACTOR suffered damages or 
delay but that it was caused by the act, event, or condition complained of and that the Contract 
provides entitlement to relief for such act, event, or condition. 

15.3.2 The AUTHORITY can make written request to the CONTRACTOR at any time for additional 
information relative to the Claim. The CONTRACTOR shall provide the AUTHORITY the 
additional information within 30 days of receipt of such a request. Failure to furnish the additional 
information may be regarded as a waiver of the Claim. 

15.4 Contracting Officer’s Decision 

The CONTRACTOR will be furnished the Contracting Officer's Decision within 90 days, unless 
the Contracting Officer requests additional information or gives the CONTRACTOR notice that the 
time for issuing a decision is being extended for a specified period under AS 36.30.620. The 
Contracting Officer's decision is final and conclusive unless, within 14 days of receipt of the 
decision, the CONTRACTOR delivers a Notice of Appeal to the AIDEA Chief Procurement 
Officer. Procedures for appeals are covered under AS 36.30.625 and AS 36.30.630. 

15.5 Fraud and Misrepresentation in Making Claims 

Criminal and Civil penalties authorized under AS 36.30.687 (including, but not limited to, 
forfeiture of all claimed amounts) may be imposed on the CONTRACTOR if the 
CONTRACTOR makes or uses a misrepresentation in support of a claim or defraud or 
attempt to defraud the AUTHORITY at any stage of prosecuting a claim under this Contract. 
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 SECTION 00 80 00 

 SUPPLEMENTARY CONDITIONS 
 MODIFICATIONS TO THE GENERAL CONDITIONS 

 

 

The following supplements modify, change, delete from, or add to Section 00 70 00 "General Conditions 
of the Construction Contract for Buildings", revised December, 2011.  Where any article of the General 
Conditions is modified, or a Paragraph, Subparagraph, or Clause thereof is modified or deleted by these 
Supplementary Conditions, the unaltered provisions of that Article, Paragraph, Subparagraph, or Clause 
shall remain in effect. 

  

 SC-1–DEFINITIONS 

A. Add the following definitions: 

1. QUALITY ASSURANCE ACCEPTANCE TESTING – This is all sampling and testing 
performed by the CONTRACTOR to determine at what level the product or service will 
be accepted for payment.  Qualified personnel and laboratories will perform sampling 
and testing.  The AUTHORITY pays for this testing. 

2. QUALITY CONTROL PROGRAM (QC PROGRAM) – The CONTRACTOR’S, 
Subcontractor’s or Supplier’s operational techniques and activities that maintain control 
of the manufacturing process to fulfill the Contract requirements.  This may include 
materials handling, construction procedures, calibration and maintenance of equipment, 
production process control, material sampling, testing and inspection, and data analysis. 

3. RESIDENT ENGINEER - The Engineer's authorized representative assigned to make 
detailed observations relating to contract performance. 

 

 SC-2.4–VISITS TO SITE/PLACE OF BUSINESS 

At General Conditions Article 2.4, delete the first four words of the first sentence (“The Contracting 
Officer will …”) and replace with the following words “The Contracting Officer has the right to, but is not 
obligated to…” 
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 SC-4.2–VISIT TO SITE 

At General Conditions Article 4.2, delete this article in its entirety and replace with the following article: 

“A. A formal visit to the site will occur as noted on the Invitation to Bid”. 

  

 SC-4.3–EXPLORATIONS AND REPORTS 

At General Conditions Article 4.3, add the following paragraph: 

“All reports and other records (if available) are provided for informational purposes only to all 
plan holders listed with the AUTHORITY as General Contractors, and are available to other 
planholders upon request.  They are made available so Bidders have access to the same 
information available to the AUTHORITY.  The reports and other records are not intended as a 
substitute for independent investigation, interpretation, or judgment of the Bidder.  The 
AUTHORITY is not responsible for any interpretation or conclusion drawn from its records by the 
Bidder.  While referenced by or provided with the Contract Documents; the recommendations, 
engineering details, and other information contained in these reports of explorations shall not be 
construed to supersede or constitute conditions of the Contract Documents.” 

 
 
SC-5.4.1 – INSURANCE REQUIREMENTS 
 
At General Condition Article 5.4.1, delete the second to the last sentence and replace with the following: 
 “The delivery to the AUTHORITY of a written notice in accordance with the policy provisions is required 
before cancellation of any coverage or reduction in any limits of liability.” 
 
 
SC-5.4.2a – WORKERS COMPENSATION INSURANCE 
 
At General Condition Article 5.4.2a, delete paragraph “a” in its entirety and replace with the following: 
 

"a. Workers' Compensation Insurance:  The Contractor shall provide and maintain, for all 
employees of the Contractor engaged in work under this contract, Workers' 
Compensation Insurance as required by AS 23.30.045.  The Contractor shall be 
responsible for Workers' Compensation Insurance for any subcontractor who provides 
services under this contract.  Coverage shall include: 
 
1. Waiver of subrogation against the Authority. 
 
2. Employer's Liability Protection in the amount of $500,000 each accident / $500,000 

each disease. 
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3. If the Contractor directly utilizes labor outside of the State of Alaska in the 
prosecution of the work, “Other States” endorsement shall be required as a condition 
of the contract. 

 
4. Whenever the work involves activity on or about navigable waters, the Workers' 

Compensation policy shall contain a United States Longshoreman’s and Harbor 
Worker’s Act endorsement, and when appropriate, a Maritime Employer’s Liability 
(Jones Act) endorsement with a minimum limit of $1,000,000.” 

 

 SC-9.4–CHANGE ORDER 

A. At General Conditions Article 9.4, add the following sentence: 

”The AUTHORITY will issue Change Orders for the CONTRACTOR to sign.  A Change Order 
shall be considered executed when the AUTHORITY signs it.  The CONTRACTOR’S signature 
indicates that they accept the Change Order or acknowledge it.  Acknowledgement of a Change 
Order does not surrender the CONTRACTOR’S right to claim.” 

  

 SC-12.1–WARRANTY AND GUARANTEE  

At General Condition Article 12.1, add the following sentence: 

“The failure of the AUTHORITY to strictly enforce the Contract in one or more instances does not waive 
its right to do so in other or future instances.” 

  

 SC-12.6–CORRECTION OR REMOVAL OF DEFECTIVE WORK 

At General Condition Article 12.6, add the following paragraphs: 

“The CONTRACTOR shall establish necessary lines and grades before performing the Work.  Work 
done before necessary lines and grades are established, Work contrary to the AUTHORITY’S 
instructions, Work done beyond the limits of the Contract, or any extra Work done without authority, will 
be considered as unauthorized and shall not be paid for by the AUTHORITY, and may be ordered 
removed or replaced at no additional cost to the AUTHORITY.” 

SC-15.6– Construction Contract Claim Appeals. 

Delete 15.6 in its entirety.  

 

 
END OF SECTION 00 80 00 
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SECTION 01 11 13 

SUMMARY OF WORK 

 

PART 1 - GENERAL 

1.01 RELATED REQUIREMENTS 

A. All Contract Documents are related to this Section. 

B. Document 00 20 00 – Information available to bidders. 

C. Document 00 70 00 – General Conditions: Provisions for use of site, and Using Agency 
occupancy.  Relations of CONTRACTOR to SUBCONTRACTORs. 

D. Document 00 80 00 – Supplementary Conditions: Modifications to General Conditions. 

1.02 WORK COVERED BY CONTRACT DOCUMENTS 

A. Work under this Contract includes all Phase One Work required for the Alaska Industrial 
Development Export Authority (AIDEA) Office Build at 813 West Northern Lights Blvd, 
Anchorage, Alaska, all in accordance with the terms and conditions of the Contract 
Documents.  

1.03 CONTRACT 

A. General:  Construct all Phase One Work through a single construction contract in accordance 
with the Contract Documents.   

1.04 WORK BY OTHERS 

A. There are no anticipated work activities being performed by other entities at this time. 

B. Cooperate with other Contractors and the AUTHORITY to minimize conflict with 
construction operation. 

1.05 WORK SEQUENCE AND MILESTONES 

A. Upon receipt of Notice to Proceed (NTP) the CONTRACTOR will be expected to prepare 
submittals and begin the purchase of critical materials. 
 

B. The CONTRACTOR shall submit a preliminary Schedule of Values and an Anticipated 
Construction Schedule at the Pre-Construction Conference.  The CONTRACTOR shall 
submit a final Schedule of Values within 3 weeks of the Notice-to-Proceed. 

1.06 PARKING 

A. Parking shall be limited to designated areas only. If insufficient area exists, the 
CONTRACTOR shall make other arrangements.  
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1.07 SHUTOFFS AND DISRUPTIONS TO UTILITY SERVICE 

A. At least two (2) weeks prior to the first planned disruption, submit a schedule showing all 
proposed utility disruption.  Upon request, submit a written plan describing the justification 
for the disruption and possible impacts to the Using Agency.  The CONTRACTOR shall 
revise the schedule to show planned changes and shall submit the revised schedule promptly 
to the AUTHORITY. 

B. Plan work to minimize down time.  Work with AUTHORITY to schedule disruption for time 
periods that minimize impacts to the Using Agency.  Shutoffs and disruption to service shall 
not be allowed during designated critical operating hours. 

1.08 CONTRACTOR’S USE OF PREMISES 

A. Coordinate use of the premises under direction of AUTHORITY. 
B. Assume full responsibility for protection and safekeeping of furnished products. 
C. Assume full responsibility for the protection of roads and grounds in the project vicinity from 

construction related activities. 
D. Obtain and pay for use of additional storage, Work, or parking areas needed for construction 

operations. 
E. Do not stop or otherwise impede vehicle traffic without prior written approval from the 

AUTHORITY.  The CONTRACTOR shall make all necessary provisions, including but not 
limited to detours, bypasses, and permits, to maintain traffic flow.  Submit traffic control plan 
and schedule for approval no less than twenty (20) working days prior to anticipated traffic 
disruptions. 

F. Work and Staging Areas - With the exception of vehicle movement for access to and from 
Work and Staging Areas, restrict all Work to within the limits of construction designated on 
the plans.  

1.09 USING AGENCY OCCUPANCY 

A. The using agency at the project location is the AIDEA and the Alaska Energy Authority (AEA) 
B. The User Agency will continue operations at the site during the entire construction period. 

Cooperate with the AUTHORITY in scheduling operations to minimize conflict and to 
facilitate the User Agency’s operations. 

C. Refer to the General Conditions for access following substantial completion. 

1.10 PERMITS 

A. The building permit fee will be the responsibility of the CONTRACTOR and they shall obtain 
the building permit in their name and shall procure all other permits and licenses, pay all 
charges, fees and taxes and give all notices necessary and incidental to the due and lawful 
prosecution of the work. 

1.11 HAUL ROUTES 

A. Contractor shall determine the requirements for and shall comply with applicable local, 
municipal, and DOT/PF haul requirements, routes and restrictions. 
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PART 2 - PRODUCTS Not Used 

PART 3 - EXECUTION Not Used 

 

END OF SECTION 

  



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT  
Project Number 19003 Construction Documents 

 

SUMMARY OF WORK 

Page 01 11 13-4 

 

 THIS PAGE INTENTIONALLY LEFT BLANK 

 

 

 

 

 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT  
Project Number 19003 Construction Documents 

CONTRACTOR’S CERTIFICATION OF SUBCONTRACTS 
Page 01 12 19-1 

 

 
SECTION 01 12 19 

CONTRACTOR'S CERTIFICATION OF SUBCONTRACTS 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Procedures for preparing, submitting and accepting subcontracts. 

1.02 RELATED REQUIREMENTS 

A. Section 00 10 00 - Instructions to Proposer  

B. Section 00 43 00 -  Subcontractor List 

C. Section 00 70 00 - General Conditions: Subcontractor Certification and Approval 

D. Section 00 80 00 – Supplementary Conditions:  Subcontract Provisions 

E. Section 01 33 00 - Submittal Procedures 

1.03 PREPARATION OF CERTIFICATION 

A. Certification Forms: Use forms provided by AUTHORITY 

B. CONTRACTOR shall prepare certification form and submit to the AUTHORITY prior to the 
start of work.  Where required, attach additional information to the certification form. 

C. Substitute certification forms will not be considered. 

1.04 SUBMITTAL OF CERTIFICATION 

A. The CONTRACTOR shall submit certification forms for all subcontractors for review and 
approval by the AUTHORITY. 

1.05 CONSIDERATION OF CERTIFICATION 

A. Following receipt of submitted subcontractor certification forms, the AUTHORITY will review 
for the following, at minimum: 

1. Completeness of forms and attachments 
2. Proper execution (signatures) of forms and attachments 

B. Incomplete or improperly executed subcontractor certification forms will be returned to the 
CONTRACTOR for revision and resubmittal. 

C. CONTRACTOR shall remove its subcontractor from the project site until its subcontractor 
certification form is submitted, reviewed, and approved. 
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D. The AUTHORITY will not process payments for work performed by a non-certified 
subcontractor. 

1.06 ACKNOWLEDGMENT OF CERTIFICATION 

A. Submittals which have been examined by the AUTHORITY and are determined to be 
complete and properly executed shall be acknowledged as such by the Project Engineer’s 
signature. 

PART 2 - PRODUCTS Not Used 

PART 3 - EXECUTION Not Used 

END OF SECTION 
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ALASKA INDUSTRIAL 
DEVELOPMENT EXPORT 

AUTHORITY 

 
 

SUBCONTRACTOR  
CERTIFICATION 

 

Note: The Contractor shall provide this form for ALL subcontractors working on this project.  This form is 
applicable to all projects, including Small Procurement Contracts, and must be completed in full.  

PROJECT:  PROJ. #:  

PRIME CONTRACTOR:   

Pursuant to the Contract Documents, we hereby stipulate the following concerning the award of Work to the 
last Subcontractor on the following list: 

1. First Tier Subcontractor:  DBE? Yes  No  

Second Tier:  DBE? Yes  No 

Third Tier:  DBE? Yes  No 

Fourth Tier:  DBE? Yes  No 

2. Date of Subcontract:   

3. Amount of Subcontract:  $   

4. Scope of Work:   

  

5. Are the following documents kept on file by both the Contractor and the Subcontractor (check the 
appropriate answer)? 

Contract Minimum Wage Schedule Yes  No  
 

6. Does the Subcontract contain provisions for prompt payment, release of retainage, and interest on 
late payment and retainage conforming to AS 36.90.210? 

 Yes  No  

7. Does the Subcontract specifically bind the Subcontractor to the applicable terms and conditions of 
the Contract Documents for the benefit of the Department and does it contain waiver provisions and 
termination provisions as required by the Contract Documents? 

 Yes  No  

8. a. Does the Subcontractor have adequate insurance coverages as specified in the Contract 
Documents? 

 Yes  No  

If not, does the Contractor stipulate that the insurance limits of the Subcontractor are acceptable to the 
Contractor and that he has notified his insurance carrier of the reduced insurance limits? 

 Yes  No  

b.  Does the evidence of insurance certify that the policies described thereon comply with all aspects 
of the insurance requirements for this project? 

 Yes  No  
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PROJECT:  PROJ. #:  

Subcontractor Name:   

c.  Does the evidence of insurance list the Department as an "Additional Insured" or “Certificate 
Holder”? 

 Yes  No  

d.  Does the evidence of insurance commit to providing 30 day written notice of cancellation or 
reduction of any coverage? 

 Yes  No  

e.  Insurance Expiration dates: 
Comprehensive or Commercial General Liability:    

Automobile:  Workers’ Compensation:   

(Other):  

9. Copies of the following professional certifications, licenses, and registrations are attached (circle all 
that apply): 

 Business License (mandatory) 
Contractor License (mandatory) 
Land Surveyor's License 
Electrical Administrator's License (mandatory for electrical subs) 
Mechanical Administrator’s License (mandatory for mechanical subs) 
Engineer/Architect 
Other:   

10.  Exceptions to any of the above are explained as follows:   

  

CERTIFICATION (to be completed and signed by PRIME CONTRACTOR):  I certify all the above to be 
true and correct. 
 

Signature: _________________________________ 
 
Printed Name: ______________________________ 
 
Company: _________________________________ 
 
Date: _____________________________________ 

------------------------------------------------------------------------------------------------------------------------------------------------ 
AUTHORITY’S APPROVAL/DISAPPROVAL 

The subject subcontract is APPROVED.  Nothing in this approval should be construed as relieving the Prime 
Contractor of the responsibility for complete performance of the work or as a waiver of any right of the Approval 
to reject defective work. 
 

Signature: _______________________________________________   Date: _______________________ 
Project Engineer 

The subject subcontract is NOT APPROVED for the following reasons: 
 
_____________________________________________________________________________________ 
 
_____________________________________________________________________________________ 
 

Signature: _______________________________________________   Date: _______________________ 
Project Engineer 
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SECTION 01 26 63 

CHANGE PROCEDURES 

 

PART 1 - GENERAL 

1.01 RELATED REQUIREMENTS  

A. Section 00 31 20 - Bid Schedule 

B. Section 00 51 00 – Construction Contract 

C. Section 00 70 00 - General Conditions 

D. Section 00 80 00 - Supplementary Conditions: Modifications to General Conditions Section 
00 70 00 

E. Section  01 29 73 - Schedule of Values 

F. Section 01 29 76 – Application for Payment 

G. Section  01 32 00 – Work Schedules and Reports 

H. Section  01 73 00 – Execution Requirements:  Project Record Documents 

1.02 SUBMITTALS 

A. Submit the name of the individual authorized to accept changes, and to be responsible for 
informing others in CONTRACTOR's employ of changes in the Work. 

B. Submit with each price proposal a complete, detailed, itemized cost breakdown defining all 
impacts on Contract Price and Contract Time, in sufficient detail to fully explain the basis for 
the proposal. 

C. All change forms shall be provided by the AUTHORITY. 

1.03 CHANGE AUTHORIZATION 

A. In accordance with Section 00 70 00 - General Conditions, Part 9 Changes, the AUTHORITY 
may authorize changes to the Work. The AUTHORITY may authorize changes in one of the 
following ways: 

1. Directive (Section 00 70 00, Article 9.3) 
2. Change Order (CO) (Section 00 70 00, Article 9.4) 
3. Acceptance of Shop Drawing variations, which have been identified by 

CONTRACTOR. (Section 00 70 00, Article 9.5) 
4. Interim Work Authorization (IWA) (Section 00 70 00, Article 9.10) 
5. Contingency Authorization (for CM/GC contracts only) (Section 00 70 00, Paragraph 

13.0.3 (b) (2)) 
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1.04 CHANGE PROCEDURES 

A. The AUTHORITY may initiate change to the contract by issuing to the CONTRACTOR a 
Request for Proposal (RFP) document.  The RFP may include: 

1. Change narrative. 
2. Supplementary revised drawings, specifications, additional details, or sketches. 
3. Other information as deemed appropriate. 

B. The CONTRACTOR shall request a change to the contract by submitting to the AUTHORITY 
a written Change Notice on a form provided by the AUTHORITY.  The AUTHORITY may 
respond by rejecting it, or with a RFP to initiate contract change.  The CONTRACTOR’S 
Change Notice shall include, at minimum: 

1. A description of the proposed change with a statement of the justification of the change. 
2. Statement of the effect of the change on Contract Price and Contract Time. 
3. The information required in Section 00 70 00 - General Conditions, Part 15 Claims for 

Adjustments and Disputes. 
 

C. Upon receipt of a Request for Proposal (RFP) from the AUTHORITY, the CONTRACTOR 
shall respond with a price proposal.  The CONTRACTOR shall make every effort to return its 
price proposal in response to the RFP within the time frame requested by the AUTHORITY, 
but in no event later than 14 calendar days from date the RFP is issued.  For work to be 
performed after the execution of a Change Order or Contingency Authorization, the basis of 
pricing shall be estimated.  For work performed prior to the execution of a Change Order or 
Contingency Authorization, the pricing shall be based upon documentation of actual incurred 
costs.  The price proposal shall include: 

1. A complete, detailed, itemized price breakdown. 
2. For the prime Contractor and Subcontractors, detailed documentation of costs for 

direct costs, labor, equipment, consultants, sub-contractor markups, overhead and 
profit, and other items set forth in General Conditions Section 00 70 00, Part 10.  

3. Other information as required by the AUTHORITY. 

D. Upon receipt of pricing response to a RFP, the AUTHORITY may execute a change to the 
contract.  The issuance of an RFP or the receipt of pricing response to an RFP shall not 
obligate the AUTHORITY to execute a change to the contract. 

1.05 DIRECTIVES 

A. The AUTHORITY may issue Directives as per Section 00 70 00 – General Conditions, Article 
9.3. 

1.06 INTERIM WORK AUTHORIZATIONS (IWA) 

A. The AUTHORITY may issue Interim Work Authorizations in accordance with Section 00 70 
00 – General Conditions, Article 9.10. 

B. IWAs may be issued to authorize the commencement of additional work in advance of the 
execution of a Change Order or Contingency Authorization.   
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C. Work authorized by IWA shall be converted to a negotiated Change Order except that, for 
CM/GC contracts only, the work authorized by an IWA may be converted to a Contingency 
Authorization provided it does not result in an extension of Contract Time. 

D. The price on the IWA form shall be an estimated limit not to be exceeded by the 
CONTRACTOR without prior amendment of the IWA by the AUTHORITY.  The AUTHORITY 
shall not be obligated to compensate the CONTRACTOR for costs in excess of the amount 
on the IWA. 

E. Upon the execution of an IWA, the CONTRACTOR is authorized to begin the specified work.  
The CONTRACTOR shall track its costs using Cost of Work procedures.  The 
CONTRACTOR shall use the AUTHORITY’s Cost of the Work form and shall submit the data 
to the AUTHORITY at the close of each work day. A separate Cost of Work form is required 
for each IWA.   

1.07 CHANGE ORDER 

A. Change in Contract Time, Contract Price, or associated responsibility within the general 
scope of the Contract, shall be made by Change Order. 

B. The CONTRACTOR shall use forms furnished by the AUTHORITY for Change Orders. 

1.08   CONTINGENCY AUTHORIZATIONS (CM/GC Contracts Only) 

A. Not Used 

1.09 CHANGE PRICING AND TIME ANALYSIS 

A. Unless specified elsewhere, Section 00 70 00 - General Conditions, Part 10 shall be applied 
to the negotiation of all changes to the scope of the contract.   

1. Unit Price, when unit prices are contained in the Contract. 
2. Mutually acceptable Lump Sum Price, including overhead and profit. 
3. Cost of the Work 

B. UNIT PRICE CHANGE - For unit price CHANGE PROCEDURES, prices shall be determined 
by multiplying the contractual unit price(s) by the estimated quantities of Work associated 
with changed scope. Payment will be based on the actual installed quantities.  Document 
actual installed quantities and submit information requested by the AUTHORITY on a daily 
basis for its approval and certification. Refer to Section 00 70 00 - General Conditions, Part 
10 for additional requirements. 

C. LUMP SUM PRICE CHANGE - The CONTRACTOR and the AUTHORITY shall negotiate an 
equitable price (and time adjustment if appropriate) in good faith.  If negotiations do not result 
in a mutually acceptable lump sum price, the AUTHORITY may, at its discretion, direct the 
CONTRACTOR to perform the work under Cost of the Work Change Order. 

D. COST OF THE WORK CHANGE – The CONTRACTOR shall document Cost of the Work 
on forms acceptable to the AUTHORITY, and shall submit documented costs to the 
DEPARTMENT daily for verification and certification. Cost of the Work pricing proposals shall 
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be supported by invoices for substantiation of purchase and rental costs and with additional 
data as may be requested by AUTHORITY. 

E. Time Analysis for CHANGE ORDER PROCEDURES shall be performed as described in 
Section 01 32 00 – Work Schedules and Reports. 

F. The AUTHORITY shall have the right to audit all records in possession of CONTRACTOR 
relating to activities covered by CONTRACTOR’s pricing of Contract CHANGE ORDER 
PROCEDURES, including Cost of the Work pricing, as set forth in Section 00700 - General 
Conditions. If CONTRACTOR is a joint venture, the right of AUTHORITY shall apply 
collaterally to the same extent to the records of joint venture sponsor, and of each individual 
joint venture member. 

1.10 FORM EXECUTION 

A. Contract forms issued under this section shall be effective the date the AUTHORITY’s 
authorized person signs the form.   

B. For Change Orders, CONTRACTOR signature will indicate acceptance of the terms or 
acknowledgment of order, depending on box checked. Acknowledgment of Change Order 
does not substitute for notification requirements of Section 00 70 00 - General Conditions, 
Article 15.1. 

1.11 PAYMENT 

A. The CONTRACTOR shall promptly revise its Schedule of Values and Application for 
Payment forms to record each authorized Change Order and each authorized Contingency 
Authorization as a separate line item.  For Change Orders, adjust the Contract Price as 
shown on the Change Order. 

B. The CONTRACTOR shall promptly revise and resubmit its progress schedules to reflect any 
change in Contract Time, including adjustments for other items of Work affected by the 
change. 

C. Payment for contract changes shall be made only following the execution of Change Orders 
or Contingency Authorizations and the inclusion of these change documents by reference on 
the Application for Payment form. 

D. Payment shall not be made for Work authorized via Interim Work Authorization.   

PART 2 – PRODUCTS  Not Used 

PART 3 – EXECUTION  Not Used 

END OF SECTION 
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SECTION 01 29 73 

SCHEDULE OF VALUES 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Requirements for preparing and submitting the schedule of values. 

1.02 RELATED REQUIREMENTS 

A. Section 00 70 00 - General Conditions:  Schedule of Values. 

B. Section 01 11 13 - Summary of Work: Work sequence. 

C. Section 01 26 63 – Change Procedures 

D. Section 01 29 76 -  Application for Payment:  Procedures for Applications for Payment. 

E. Section 01 32 00 – Work Schedules and Reports 

F. Section 01 33 00 – Submittal Procedures 

G. Section 01 71 13 – Mobilization and Demobilization 

H. Section 01 77 00 – Contract Closeout Procedures 

I. Section 01 91 00 - Commissioning 

1.03 FORMAT 

A. Form and content must be acceptable to AUTHORITY. 

B. Form shall have a signature block for submission by CONTRACTOR and a signature block 
for approval by AUTHORITY.  

C. Content shall include the following column headings. 

1. CPM Activity Number 
2. CPM Activity Description 
3. CPM Dollar Value 
4. Current Percent Complete 
5. Current Dollar Complete 
6. Previous Percent Complete 
7. Previous Dollar Complete 
8. Percent Complete this Period 
9. Dollar Complete this Period 

1.04 CONTENT 

A. List installed value of each activity shown on the submitted and approved CPM Schedule. 
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B. For items on which payments will be requested for stored products, list sub values for cost 
of stored products with taxes paid. 

C. Limits for specific line item values shall be as specified below and shall be included on all 
approved Schedules of Values and Applications for Payment. 

1. Mobilization and Demobilization: Unless specified elsewhere, the assigned values for 
mobilization and demobilization shall be based upon the estimated value of specified 
Work for each of these tasks. 

2. Contract Closeout Procedures:  Unless specified elsewhere, the assigned values for 
tasks specified under Contract Closeout Procedures shall be based upon the 
estimated value of each task.  The breakdown shall include separate amounts for the 
requirements of Final Completion and Final Acceptance, as set forth below: 

Contract Price   Value for  Value for 
  Final Completion  Final Acceptance 
Less than $200,000   $2,000   $2,000 
$200,000 - $500,000  $5,000   $5,000 
$500,001 - $1,000,000  $10,000  $10,000  
$1,000,001 - $5,000,000  $20,000  $20,000  
Greater than $5,000,000  $30,000  $30,000  

D. The sum of values listed on the Schedule of Values shall equal total Contract Price. 

E. A Schedule of Values containing costs for early activities in excess of actual value (“front end 
loading”) will be rejected by the AUTHORITY until the CONTRACTOR corrects the 
deficiency.  The AUTHORITY shall not be obligated to pay the CONTRACTOR until front end 
loading is eliminated and the Schedule of Values is approved. 

1.05 SUBMITTAL 

A. Submit proposed Schedule of Values with updated CPM Schedule per Specification Sections 
for Summary of Work, Work Schedules and Reports, and Submittals. 

B. Submit Schedule of Values with updated completion percentages sufficiently in advance of 
each Application for Payment to enable the AUTHORITY to resolve differences. 

1.06 SUBSTANTIATING DATA 

A. When the AUTHORITY requires substantiating information, submit data justifying line item 
amounts in question.   

B. Provide one copy of data with cover letter for each copy of the Application for Payment.  Show 
application number and date, and line item by number and description. 

PART 2 - PRODUCTS Not Used 

PART 3 - EXECUTION Not Used 

END OF SECTION 
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SECTION 01 29 76 

APPLICATION FOR PAYMENT 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Procedures for preparation and submittal of Application for Payment. 

1.02 RELATED REQUIREMENTS 

A. Section 00 31 20 – Bid Schedule  

B. Section 00 70 00 - General Conditions 

C. Section 00 80 00 – Supplementary Conditions 

D. Section 01 11 13 – Summary of Work 

E. Section 01 26 63 – Change Procedures 

F. Section 01 29 73 - Schedule of Values 

G. Section 01 31 13 – Job Site Administration 

H. Section 01 32 00 – Work Schedules and Reports 

I. Section 01 33 00 –Submittal Procedures 

J. Section 01 45 00 – Quality Control 

K. Section 01 51 00 – Construction Facilities 

L. Section 01 71 13 – Mobilization and Demobilization 

M. Section 01 77 00 - Contract Closeout Procedures 

N. Section 01 78 39 – Project Record Documents 

1.03 FORMAT 

A. Submit Application for Payment on form approved by the AUTHORITY.  
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1.04 PREPARATION OF APPLICATIONS 

A. Type required information on Application for Payment form acceptable to the AUTHORITY. 

B. Execute certification by original signature of authorized officer upon each copy of the 
Application for Payment. 

C. Show breakdown of costs for each item of the Work on accepted Schedule of Values as 
specified in Section 01 29 73 – Schedule of Values.   

D. List each authorized Change Order as an extension on continuation sheet, listing Change 
Order number and dollar amount as for an original item of Work. 

E. Submit Stored Materials Worksheet with every Application for Payment requesting payment 
for stored materials.  Show only direct costs of materials and freight.  Submit documentation 
in accordance with Section 00 70 00 – General Conditions, Article 13.5 Stored Materials and 
Equipment, for materials shown in column titled “New Material This Pay Request Period.” 

1.05 SUBMITTAL PROCEDURES 

A. Submit two originals of each Application for Payment at one-month intervals.  Each document 
shall bear original signature of authorized executive. 

B. Submit with AUTHORITY-approved transmittal letter bearing AUTHORITY’s project number. 

1.06  SUBSTANTIATING DATA 

A. When AUTHORITY requires substantiating information, submit all requested data justifying 
line item amounts in question.  

B. Provide one copy of data with cover letter for each copy of Application for Payment.  Show 
Application for Payment number and date, and line item by number and description. 

1.07 SUBMITTALS WITH APPLICATION FOR PAYMENT 

A. Submit the following for review sufficiently in advance of Application for Payment to allow 
detailed review by AUTHORITY and resolution of differences. 

1. Schedule of Values with updated percentages of completion as required by Section 01 
29 73 – Schedule of Values. 

B. Submit the following with each Application for Payment. 

1. Updated construction schedule as required by Section 01 32 00 – Work Schedules and 
Reports. 

2. Updated Project Record Documents as required by Section 01 78 39 – Project Record 
Documents. 

3. Letter certifying that all Project Record Documents, including as-built drawings and 
submittals are current. 
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1.08 ADDITIONAL REQUIREMENTS FOR FIRST APPLICATION FOR PAYMENT 

A. The first Application for Payment will be processed after the Resident Engineer has received 
all of the following: 

1. Superintendent Data (Section 00 70 00 – General Conditions, Article 6.2)  
2. Progress Schedule (Section 00 70 00 – General Conditions, Paragraph 6.6.1, & 

Section 01 32 00 – Work Schedules and Reports) 
3. Schedule of Values (Section 00700 – General Conditions, Paragraph 6.6.2, & Section 

01 29 73 – Schedule of Values) 
4. Submittal Schedule (Section 00 70 00 – General Conditions, Paragraph 6.6.2)  
5. Safety Representative Designation (Section 00 70 00 – General Conditions, Article 

6.18) 
6. Building Permits (Section 00 70 00 – General Conditions, Article 7.2) 
7. Traffic Control Plan and Haul Routes (Section 01 11 13 – Summary of Work) 
8. Name of Individual Authorized to Accept Changes (Section 01 26 63 – Change 

Procedures) 
9. CONTRACTOR’s Management Team (Section 01 31 13 – Job Site Administration) 
10. CONTRACTOR Quality Control Program and Plan (Section 01 45 00 – Quality Control)  
11. Freeze Protection Plan (Section 01 51 00 – Construction Facilities) 
12. Construction Site Layout Plan (Section 01 71 13 – Mobilization and Demobilization) 
13. Pre-Construction Property and Structure Assessments (Section 01 51 00 – 

Construction Facilities) 
14. Hazardous Material Control Plan (Section 01 57 10 – Erosion, Sediment and Pollution 

Control) 

PART 2 - PRODUCTS Not Used 

PART 3 - EXECUTION Not Used 

END OF SECTION 
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SECTION 01 31 13 

JOB SITE ADMINISTRATION 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. General requirements for the administration of the construction contract. 

1.02 RELATED REQUIREMENTS 

A. Section 00 70 00 – General Conditions 

B. Section 01 29 76 – Application for Payment 

C. Section 01 31 14 – Work Coordination 

D. Section 01 32 00 – Work Schedules and Reports 

E. Section 01 33 00 – Submittal Procedures 

F. Section 01 77 00 – Contract Closeout Procedures 

1.03 AUTHORITY PROJECT MANAGEMENT TEAM 

A. The AUTHORITY’s Contracting Officer will issue a Delegation of Authority letter to the 
CONTRACTOR after Contract Award. 

B. The Delegation of Authority letter will designate the members of the AUTHORITY’s project 
management team, and delegate levels and limitations of contractual authority, all in 
accordance with Section 00 70 00 - General Conditions, Article 2.1 Authorities and 
Limitations.  

C. The CONTRACTOR shall sign the Delegation of Authority letter to acknowledge its 
understanding of the instructions contained therein.  

1.04 CONTRACTOR’S PROJECT MANAGEMENT TEAM 

A. For the duration of this project, the CONTRACTOR’s Project Management Team shall be 
capable of performing the following duties, including but not limited to: 

1. Maintain the schedule in the progress of Work and resolve construction related issues. 
2. Coordinate permitting and construction activities to ensure timely completion of the 

Work. 
3. Maintain a CPM schedule as specified in Section 01 32 00 - Work Schedules and 

Reports. 
4. Coordinate construction activities of suppliers and subcontractors with those of the 

CONTRACTOR and each other to ensure timely deliveries for installation. 
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5. Coordinate and effectively manage the construction activities of subcontractors to 
maintain the Contract schedule and quality requirements. 

6. Coordinate necessary inspections with the AUTHORITY, approved Testing 
Laboratory, and other agencies as required for the progress of the Work. 

7. Participate in Project meetings with the AUTHORITY and the Architect/Engineering 
Team to review the progress of the construction, and identify and resolve outstanding 
construction-related issues. 

8. Coordinate the installation, operation and maintenance of temporary utilities required 
during construction. 

9. Prior to submittal of Shop Drawings, Product Data, Samples and other submittals, as 
specified in Section 01 33 00 -- Submittal Procedures, review for compliance with the 
Contract Documents and coordination with other work. 

a. Check field dimensions and clearance dimensions. 
b. Check relation to available space. 
c. Check anchor bolt settings. 
d. Review the effect of changes, if any, on the Work of other subcontracts or 

by others. 
e. Check compatibility of equipment and work of the various trades. 
f. Check motor voltages and control characteristics. 
g. Coordinate controls and interlocks:  Voltages and wiring of electric switches 

and relays. 
h. Coordinate wiring and control diagrams. 
i. Certify compliance with Contract Documents or list differences. 

10. Prepare coordination drawings, as specified in Section 01 31 14 - Work Coordination. 

a. Prepare, to ensure coordination of Work of, or affected by mechanical and 
electrical Work, or to resolve conflicts 

b. Reproduce and distribute reviewed copies to all concerned parties 

11. Observe required testing and maintain a record of tests.  Document in the record: 

a. Testing Laboratory and name of inspector 
b. Subcontractor 
c. Manufacturer’s representative present 
d. Date and time of testing 
e. Type of product or equipment 
f. Type of test, and test results 
g. Location of each test 
h. Retesting required 
i. Other documentation upon request 

12. Verify that Subcontractors maintain an accurate and up-to-date set of Contract 
Documents and record documents. 

13. Observe the work for compliance with requirements of the Contract Documents, 
maintaining a list of observed deficiencies and discrepancies. 
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14. Equipment Start-up: 

a. Check to ensure that utilities and specified connections are complete and that 
equipment is in operable condition. 

b. Observe testing, adjusting, and balancing. 
c. Record results, including time and date of start-up. 

15. Inspection of Equipment: 

a. Prior to inspection, check that equipment is clean, repainted as required, tested, 
and operational.  

b. Assist inspector; prepare list of items to be completed or corrected. 

16. Assemble Project Record Documents from subcontractors and ensure that completed 
Project Record Documents are submitted to the AUTHORITY in accordance with 
Section 01 77 00 - Contract Closeout Procedures, and other requirements of the 
Contract Documents. 

B. Execute Request for Information (RFI) Procedures.   

1. Submit RFIs in writing to the AUTHORITY in a format approved by the AUTHORITY.   
2. The response to the RFI is formally issued to the CONTRACTOR when the 

AUTHORITY signs and issues formal direction to the CONTRACTOR.   
3. The AUTHORITY may request its Architect/Engineers of record to provide 

recommendations before the AUTHORITY issues the RFI response to the 
AUTHORITY.   

C. Upon request, the CONTRACTOR shall submit all correspondence, including letters, 
memoranda, meeting minutes, transmittals, Request for Information, technical submittal 
transmittals, Requests for Change, specified Notices, and any other documentation using 
forms and format provided by or otherwise approved by the AUTHORITY. 

PART 2 – PRODUCTS Not Used 

PART 3 – EXECUTION Not Used 

END OF SECTION 
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SECTION 01 31 14 

WORK COORDINATION 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Project Work coordination, and coordination with work of other contracts. 

1.02 RELATED REQUIREMENTS 

A. Document 00700 – General Conditions 

B. Section 01 11 13 – Summary of Work 

C. Section 01 73 29 – Cutting and Patching 

1.03 REQUIREMENTS 

A. Coordinate work of various sections of Specifications to assure efficient and orderly 
sequence of installation of construction elements, with provisions for accommodating items 
installed by AUTHORITY or under separate contracts. 

B. Verify that characteristics of elements of interrelated operating equipment are compatible; 
coordinate work of various sections that have interdependent responsibilities for installing 
connection to, and placing such equipment in service. 

C. Coordinate space requirements and installation of electrical, mechanical, and other special 
work, which are indicated diagrammatically on the Contract Drawings. Follow routing shown 
for ducts, conduits, pipes etc., as closely as practicable; make runs parallel with lines of 
buildings and roads. Utilize spaces efficiently to maximize accessibility for other installations, 
for maintenance, and for repairs. 

D. Conceal ducts, wiring, and pipes in finished areas unless otherwise indicated. Coordinate 
locations of fixtures and outlets with finish elements. 

E. Whenever the Work of a Subcontractor is dependent upon the Work of other Subcontractors, 
contractors, or utility company contractors installing utilities under contract with the 
AUTHORITY, then the CONTRACTOR shall require the Subcontractor to: 

1. Coordinate its Work with the dependent work. 
2. Provide dependent data and requirements. 
3. Supply and install items to be built into dependent work of others. 
4. Make provisions for dependent work of others. 
5. Examine dependent drawings, specifications and submittals. 
6. Examine previously placed dependent work. 
7. Check and verify dependent dimensions of previously placed work. 
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8. Notify CONTRACTOR of previously placed dependent work or dependent dimensions, 
which are unsatisfactory or will prevent a satisfactory installation of its Work. 

9. Not proceed with its Work until the unsatisfactory dependent conditions have been 
corrected. 

10. CONTRACTOR shall require subcontractors to participate in coordination meetings as 
required by the AUTHORITY. 

 

 

PART 2 – PRODUCTS Not Used 

PART 3 – EXECUTION Not Used 

END OF SECTION 
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SECTION 01 31 19 

PROJECT MEETINGS 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Requirements for various meetings during the construction project. 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 13 - Summary of Work: Coordination of Work. 

B. Section 01 32 00 – Work Schedules and Reports: Progress Schedules. 

C. Section 01 33 23 - Shop Drawings, Product Data, and Samples. 

D. Section 01 45 00 - Quality Control: CONTRACTOR responsibilities. 

E. Section 01 73 00 – Execution Requirements; Project Record Documents; Operation and 
Maintenance Data. 

1.03 PRECONSTRUCTION CONFERENCES 

A. AUTHORITY will administer preconstruction conference for execution of Contract and 
exchange of preliminary submittals. Attendance by all key CONTRACTOR and 
Subcontractor project personnel is required.  The CONTRACTOR shall notify and invite in 
writing to the pre-construction conference all serving utilities at least 72 hours in advance of 
the conference. 

B. AUTHORITY may administer site mobilization conference at Project site for clarification of 
CONTRACTOR responsibilities in use of site and for review of administrative procedures. 

C. AUTHORITY will document the meeting and distribute minutes within 48-hours of 
adjournment.  Minutes will be typed, reflecting date, list of attendees and in format to facilitate 
correction of previous meeting minutes.  Distribution will be to all attendees and those 
affected by discussions or decisions made at meeting. 

1.04 PREINSTALLATION CONFERENCES 

A. When required in an individual Specification Section, and as shown in the CONTRACTOR’s 
quality control plan, or as directed by the AUTHORITY, convene a pre-installation conference 
prior to commencing Work for a specific item. 

B. Require attendance of entities directly affecting, or affected by, Work of the section. 

C. Review conditions of installation, preparation and installation procedures, and coordination 
with related Work. 
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D. Record significant discussions and agreements and disagreements of each conference, and 
approved schedule.  Distribute record of conference to all attendees within 24-hours of 
adjournment. 

1.05 WEEKLY PROGRESS MEETINGS 

A. The CONTRACTOR shall administer Weekly Progress Meetings on a regular day and time, 
which is mutually convenient to both the AUTHORITY and the CONTRACTOR. These 
meetings shall be documented by the CONTRACTOR. 

B. Weekly Progress Meeting shall be attended by all key CONTRACTOR and, as appropriate, 
Subcontractor project personnel. 

C. The CONTRACTOR shall furnish copies of its current Two Week Look Ahead Schedule, per 
Section 01 32 00 – Work Schedules and Reports, to all attendees of the meeting. This 
schedule will be reviewed in detail during the meeting and will be used for the coordination 
of activities by others. 

D. Weekly Progress Meetings will also be used to review other key aspects of the Work, such 
as safety, quality, critical items, etc. 

E. Meeting Minutes:  The CONTRACTOR shall document the meetings and distribute minutes 
within 48-hours of adjournment.  Minutes shall be typed, reflecting date, attendees, and in 
format to facilitate correction of previous meeting minutes.  Distribution shall be to all 
attendees and those affected by discussions or decisions made at meeting. 

1.06 SAFETY MEETING 

A. The CONTRACTOR shall conduct Safety Meetings as required by its project Safety Program. 

B. The CONTRACTOR shall invite the AUTHORITY to attend Safety Meetings. 

1.07 OTHER MEETINGS 

A. At various times throughout the duration of the Contract, the CONTRACTOR will be required 
to attend meetings as requested by the AUTHORITY.  It is anticipated that such meetings 
will involve coordination with others, project schedule review, problem resolution, change 
order negotiations, and other topics of mutual importance.  

PART 2 – PRODUCTS Not Used 

PART 3 – EXECUTION Not Used 

END OF SECTION 
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SECTION 01 32 00 
WORK SCHEDULES AND REPORTS 

 

PART 1 – GENERAL 

1.01 SECTION INCLUDES 

A. Requirements for the preparation and maintenance of the construction CPM schedule, 
recovery schedules, time impact evaluation, monthly project status reports, two week look-
ahead schedules, and daily construction reports. 

1.02 RELATED REQUIREMENTS 

A. Section 00 70 00 – General Conditions 

B. Section 00 80 00 – Supplementary Conditions 

C. Section 01 11 13 – Summary of Work 

D. Section 01 26 63 – Change Procedures  

E. Section 01 29 73 – Schedule of Values  

F. Section 01 31 19 – Project Meetings 

G. Section 01 33 00 – Submittal Procedures 

1.03 SUMMARY 

A. Scheduling of Work under this Contract shall be performed by the CONTRACTOR in 
accordance with requirements of this Section. 

1. Development of schedule, monthly payment requests, schedule updates and 
project status reporting requirements of the Contract shall employ computerized 
Critical Path Method (CPM) scheduling.  Required schedules shall include: 

a. Anticipated CPM Schedule - period from Notice-to-Proceed to 60 days after 
Notice-to-Proceed. 

b. Finalized CPM Schedule - to include the 60-day Anticipated CPM Schedule 
through project completion and closeout. 

c. Monthly updates and status reports. 
d. Revision, Time Impact Evaluation (TIE), and Recovery Schedules. 
e. Record Drawing Schedule. 

2. Schedules and reports shall be submitted as specified in Section 01 29 73 – 
Schedule of Values, and Section 01 33 00 - Submittal Procedures. 

3. The CPM schedule shall be the basis for the Two Week Look Ahead Schedule 
presentation at the Weekly Progress Meeting as specified in Section 01 31 19, 
Project Meetings. 
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B. The requirements specified herein are established to assist the AUTHORITY in 
evaluation of job progress, payment requests, and time extension requests. 

C. Upon Award of the Contract, the CONTRACTOR shall immediately commence with 
development of Anticipated and Finalized CPM Schedules. 

1.04 SOFTWARE 

A. The CONTRACTOR shall employ the current version of Primavera or Microsoft Project 
scheduling software.  The CONTRACTOR shall formally transmit its schedule file to to 
AUTHORITY on an AUTHORITY -approved delivery method, at times requested by the 
AUTHORITY.  Data shall be compressed and all access restrictions removed.  One 11" 
X 17" hard copy report shall be submitted in PDF format. 

B. Transmit each item using a format approved by the AUTHORITY. 

1. Schedule shall identify the name of CONTRACTOR, AUTHORITY, Contract title 
and number, file name, schedule data date, and submittal number. 

2. Each submittal shall have as its face document a completed AUTHORITY -
furnished submittal summary form. 

3. Submittals received from sources other than the CONTRACTOR will be returned 
to the CONTRACTOR without the AUTHORITY’s review. 

1.05 GENERAL 

A. The CPM schedule shall be based on and shall incorporate Contract milestone and 
completion dates as specified in Section 00800 - Supplementary Conditions, and Section 
01 11 13, Summary of Work. The CONTRACTOR may establish intermediate milestones 
to develop the schedule.  Such intermediate milestones must be submitted to and 
accepted by the AUTHORITY before incorporation into the CONTRACTOR’s schedule. 

B. The overall time of completion and time of completion for each milestone shown on the 
CPM schedule shall adhere to times specified in the Contract, unless an earlier 
(advanced) time of completion is requested by the CONTRACTOR and agreed to by the 
AUTHORITY.  Such change to the Contract Time shall be made only by a Change Order. 

1. The AUTHORITY may reject an earlier (advanced) schedule, i.e. one that shows 
early completion dates for the Contract milestones. 

2. The CONTRACTOR shall not be entitled to extra compensation in the event an 
agreement is reached on an earlier (advanced) schedule and the CONTRACTOR 
completes the Work, for whatever reason, beyond the completion date shown in 
earlier (advanced) schedule, but within the Contract Time. 

3. A schedule showing the Work completed in less than the Contract Time, which 
has been reviewed by the AUTHORITY, shall be considered to have Project Float.  
Project Float is the time between the scheduled completion of the Work and the 
Contract Substantial Completion date.  Project Float is a resource available to both 
the AUTHORITY and the CONTRACTOR. 
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C. Only the time from 7am to 5pm is available to the CONTRACTOR for executing the 
Work, except as otherwise noted in the Contract documents for items such as holidays 
and noise restrictions. The term “day” shall be defined as a calendar day of twenty four 
(24) hours beginning at midnight, prevailing time. 

1. Work Period: The CONTRACTOR shall identify the planned work hours, shifts, and 
workdays, which are the basis for schedule timeline. 

2. Emergency Work Period: Emergencies may arise during the progress of the Work 
which may require special treatment or may make advisable extra shifts of workers 
to continue the Work.  Emergencies may be caused by damage or possible 
damage to existing structures or property by reason of Work under construction or 
by storm, accidents or leakage.  Be prepared in case of such emergencies to make 
all necessary repairs and promptly execute such Work when directed by the 
AUTHORITY.  

D. Neither the AUTHORITY nor the CONTRACTOR owns float.  The Project owns the float.  
As such, liability for delay of the Substantial Completion date rests with the party whose 
actions, last in time, actually cause delay to the Substantial Completion date. 

1. For example, if Party A uses some, but not all, of the float and Party B later uses 
the remainder of the float, as well as additional time beyond the float, Party B shall 
be liable for the time that represents a delay to the Substantial Completion date. 

2. Party A would not be responsible for the time since it did not consume the entire 
float, and additional float remained; therefore, the Substantial Completion date was 
unaffected. 

3. The AUTHORITY shall have the final determination on the appropriate use of float 
and on the total float calculation. The AUTHORITY will routinely check float 
calculations provided by the CONTRACTOR and shall resolve disputes regarding 
the allocation of float. 

E. The CPM schedule shall be the basis for evaluating job progress, payment requests, 
and time extension requests.  The responsibility for developing the Contract CPM 
schedules and monitoring actual progress as compared to the baseline schedule shall 
rest with the CONTRACTOR. 

F. The failure of the CONTRACTOR to include in the CPM schedule element of the Work, 
or inaccuracy in the CPM schedule, shall not relieve the CONTRACTOR from 
responsibility for accomplishing the Work in accordance with the Contract Documents.  
The AUTHORITY 's acceptance of the schedule shall be for its use in monitoring and 
evaluating job progress, payment requests, time extension requests, and the like, and 
shall not, in any manner, impose a duty of care upon the AUTHORITY, or act to relieve 
the CONTRACTOR of its responsibility for the means and methods of construction. 
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1.06 ANTICIPATED CPM SCHEDULE 

A. The anticipated CPM Schedule shall be submitted for review at the preconstruction 
conference and shall serve as the CONTRACTOR's schedule for up to 60 days after 
Notice-to-Proceed. 

B. The anticipated CPM Schedule shall present a detailed plan for the Work to be 
completed during the period from Notice-to-Proceed to Final Completion.   

1. Include Notice-to-Proceed and Contract milestone and completion dates as 
specified in Section 01 11 13 - Summary of Work. 

2. Show start and completion dates for all tasks.  Break individual construction tasks 
into subtasks having durations greater than 45 working days.  Task durations shall 
be the total number of days required to perform the task.  

3. A code shall be assigned for each task corresponding to the CONTRACTOR or 
subcontractor responsible for performing the Work. 

4. Include non-construction activities, such as Notice-to-Proceed, mobilization, 
submittal and acceptance periods for shop drawings, significant material and 
equipment procurements and deliveries, fabrication and delivery of special items, 
inspection, and demobilization. 

5. Show processing and approval duration times for required submittals.  Activities 
dependent on submittal acceptance shall not be scheduled to start earlier than 
expected acceptance dates. 

a. Include time for submittals, resubmittals, and reviews by the AUTHORITY.  
Coordinate with the Anticipated and Finalized CPM Schedules for 
submission of shop drawings, samples and other submittals. 

b. The CONTRACTOR shall be responsible for all impacts resulting from the 
resubmittal of shop drawings and submittals. 

c. The time allocated for submittal review shall comply with the specified 
allowable review time. 

6. Show procurement of major equipment and materials.  Activities dependent on 
material delivery shall not be scheduled to start earlier than expected delivery 
dates. 

a. Include time for fabrication and delivery of manufactured products for the 
Work. 

b. Identify receipt and inspection at jobsite as separate task. 

7. Identify as separate activities AUTHORITY -furnished materials and equipment, if 
any.  

8. Show the interface with work of other CONTRACTORs, AUTHORITY, Using 
Agencies, Public Users, and others such as, but not limited to, utility companies. 

9. Show the Work beyond 60 days in summary form. 
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C. The anticipated CPM Schedule shall be time-scaled and shall show interrelationship, 
interdependency and sequence of tasks.  No task, except the first and last task in the 
schedule, shall be open-ended (without both predecessor and successor logic ties), 
unless approved by the AUTHORITY. 

D. Project coding shall be in conformance with a format approved by the AUTHORITY. 

1. Task descriptions shall describe Work to be accomplished and location. 
2. The CONTRACTOR shall submit schedule data reports as requested by the 

AUTHORITY and in accordance with a format approved by the AUTHORITY. 

E. The Anticipated CPM Schedule shall be based on a Schedule of Values approved by 
the AUTHORITY.  In its final form, the Anticipated CPM Schedule will be used as basis 
for monthly progress payments until submission of the Finalized CPM Schedule.  

F. The AUTHORITY and the CONTRACTOR shall meet to review and discuss the 
Anticipated CPM Schedule within ten (10) working days after it submittal to the 
AUTHORITY. 

1. The AUTHORITY 's review and comment on the schedule shall be limited to 
Contract conformance with sequencing, coordination, coding, and milestone 
requirements. 

2. The CONTRACTOR shall make corrections to the schedule necessary to comply 
with Contract requirements and shall adjust the schedule to incorporate any 
missing information requested by the AUTHORITY. The CONTRACTOR shall 
resubmit the Anticipated CPM Schedule if requested by the AUTHORITY. 

G. If, during the first 60 days after Notice-to-Proceed, the CONTRACTOR is of the opinion 
that any of the Work included on its Anticipated CPM Schedule has been impacted, the 
CONTRACTOR shall submit to the AUTHORITY a written Time Impact Evaluation (TIE) 
in accordance with the requirements of this section.  

1.07 FINALIZED CPM SCHEDULE 

A. The CONTRACTOR shall submit a detailed proposed Finalized CPM Schedule, which 
shall present an orderly and realistic plan for completion of the Work, in conformance 
with requirements as specified herein. In accordance with Section 00700 – General 
Conditions, the Finalized CPM Schedule shall be submitted prior to the first progress 
payment.  The AUTHORITY’s review of the Finalized CPM schedule shall be a 
prerequisite to the application for the second progress payment. 

B. The proposed Finalized CPM Schedule shall include the 60-day Anticipated CPM 
Schedule and shall extend through project completion and closeout. 

1. Include Notice-to-Proceed and Contract milestone and completion dates as 
specified in Section 01 11 13 - Summary of Work. 
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2. Show start and completion dates for all tasks.  Break individual construction tasks 
into subtasks having durations greater than 45 working days.  Task durations shall 
be the total number of days required to perform the task.  

3. A code shall be assigned for each task corresponding to the CONTRACTOR or 
subcontractor responsible for performing the Work. 

4. Include non-construction activities, such as Notice-to-Proceed, mobilization, 
submittal and acceptance periods for shop drawings, significant material and 
equipment procurements and deliveries, fabrication and delivery of special items, 
inspection, and demobilization. 

5. Show processing and approval duration times for required submittals.  Activities 
dependent on submittal acceptance shall not be scheduled to start earlier than 
expected acceptance dates. 

a. Include time for submittals, resubmittals, and reviews by the AUTHORITY.  
Coordinate with the reviewed schedule for submission of shop drawings, 
samples and other submittals. 

b. The CONTRACTOR shall be responsible for all impacts resulting from 
resubmittal of shop drawings and submittals. 

c. The time allocated for submittal review shall comply with the specified 
allowable submittal review time.  

6. Show the procurement of major equipment and materials.  Activities dependent on 
material delivery shall not be scheduled to start earlier than expected delivery 
dates. 

a. Include time for fabrication and delivery of manufactured products for the 
Work. 

b. Identify receipt and inspection at jobsite as separate task. 

7. Identify as separate activities AUTHORITY -furnished materials and equipment, if 
any. 

8. Show the interface with work of other CONTRACTORs, AUTHORITY, User 
Agency occupants, and others such as, but not limited to, utility companies. 

9. Identify the tasks which constitute the controlling operations or critical path.  No 
more than 10 percent of all scheduled tasks shall be critical.  No more than 20 per 
cent of all tasks shall be critical or near critical.  Critical is defined as a condition 
where the total float less than one working day.  Near-critical is defined as an 
condition where the total float is in the range of one to fifteen working days. 

C. The proposed Finalized CPM Schedule shall be time scaled and shall show the 
interrelationship, interdependency and sequence of tasks.  No task, except the first and 
last task in schedule, shall be open-ended (without both predecessor and successor 
logic ties), unless approved by the AUTHORITY. 

D. Project coding shall be in conformance with a format approved by the AUTHORITY. 

1. Task description shall describe Work to be accomplished and location. 
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2. The CONTRACTOR shall submit schedule data reports as requested by the 
AUTHORITY and in accordance with a format approved by AUTHORITY. 

E. The proposed Finalized CPM Schedule shall be resource loaded as directed by the 
AUTHORITY. 

F. The proposed Finalized CPM Schedule shall be based on the Schedule of Values as 
reviewed by the AUTHORITY.  The reviewed schedule shall be used as the basis for 
monthly progress payments until acceptance of the Finalized CPM Schedule. 

1. Show the total cost of performing each task, which shall be the total of labor, 
material and equipment cost. 

2. Sum of cost for all tasks shall equal total Contract price.  

G. Furnish copies of subcontractor and supplier schedules upon which proposed Finalized 
CPM Schedule was built. 

1. As determined by the AUTHORITY, submit for each subcontractor and supplier on 
their corporate letterhead, a statement certifying that the subcontractor or supplier 
accepts the CONTRACTOR's Finalized CPM Schedule and that the 
subcontractors’ or suppliers’ related schedules have been properly incorporated.  
The certification statements shall confirm that task duration, cost and resource 
loading variables have been correctly included in the schedules. 

H. The CONTRACTOR shall submit a list of anticipated non-working days, such as 
weekends and holidays at monthly meetings. The Contract schedule shall exclude in its 
working day calendar all non-working days on which the CONTRACTOR anticipates 
critical Work will not be performed. 

I. The CONTRACTOR shall adjust the proposed Finalized CPM Schedule submittal to 
address all review comments and shall resubmit network diagrams and reports for the 
AUTHORITY 's review. 

1. Within ten (10) working days from date in which the CONTRACTOR submits the 
revised schedule, the DEPARTMENT will either: 

a. Provide review comments on the schedule as submitted, or 
b. Advise the CONTRACTOR in writing to review any part or parts of schedule 

which either do not meet Contract requirements or are inadequate for the 
AUTHORITY to monitor the Project's progress, resources and status, 
evaluate time extension requests, or evaluate progress payment requests 
submitted by the CONTRACTOR. 

2. The AUTHORITY may review the schedule and require that the first monthly CPM 
schedule update be revised to correct identified deficiencies. 

3. The AUTHORITY reserves the right to require the CONTRACTOR to adjust, add 
to, or clarify any portion of the schedule which may later be discovered to be 
insufficient for monitoring of Work or approval of progress payment requests.  No 
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additional compensation will be provided for such adjustments, additions, or 
clarifications. 

J. Review of the CONTRACTOR's schedule by the AUTHORITY will be based solely upon 
the schedule's compliance with Contract requirements. 

1. By way of the CONTRACTOR assigning task durations and proposing sequence 
of Work, the CONTRACTOR agrees to utilize sufficient and necessary 
management and other resources to perform Work in accordance with the 
schedule. 

2. Upon the submittal of each schedule update as specified herein, such updated 
schedule shall be considered the Current CPM Schedule. 

3. The submittal of the CONTRACTOR's schedule to the AUTHORITY shall not 
relieve the CONTRACTOR of total responsibility for scheduling, sequencing, and 
performing the Work to comply with requirements of the Contract, including 
responsibility for adverse effects such as delays resulting from ill-timed Work. 

K. The submittal of the Finalized CPM Schedule, and subsequent schedule updates, shall 
be understood to be the CONTRACTOR's representation that the schedule meets the 
requirements of the Contract and that Work shall be executed in the sequence indicated 
on the schedule. 

L. The CONTRACTOR shall distribute the Finalized CPM Schedule to its subcontractors 
for review and written acceptance, which shall be noted on subcontractors' letterheads 
to the CONTRACTOR and transmitted to the AUTHORITY for the record. 

 

1.08  MONTHLY CPM SCHEDULE UPDATE  

A. Following review of the CONTRACTOR's Finalized CPM Schedule, the CONTRACTOR 
shall monitor progress of Work and adjust the schedule each month to reflect actual 
progress and any anticipated changes to planned activities. 

1. Each schedule update shall be complete, including updated information for all 
items required for the Finalized CPM Schedule submittal. 

a. The AUTHORITY shall establish the data date, or “as of” date, for calculating 
the proposed Current CPM Schedule. 

b. Schedule updates shall report actual progress (actual start and finish dates 
and percent complete as of the established data date).  

c. Minor changes to durations and logic are allowed, if reasonable, but shall not 
impact the critical and near-critical path, total float, major milestones, or 
impact other projects or operations. 

d. Minor changes to durations and logic shall be identified and explained in the 
Project Status Report as specified herein. 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT  
Project Number 19003 Construction Documents 

WORK SCHEDULES AND REPORTS 
Page 01 32 00-9 

 

2. Each update shall continue to show all Work activities including those completed.  
These completed activities shall accurately reflect "as built" information by 
indicating when activities were actually started and completed. 

3. If a task is closed and Work is later restarted, a supplemental task without pay 
must be created to track the Work. 

4. The update will display target and current bars to indicate how the schedule is 
progressing as compared to the original plan. 

5. Calculated and proposed revisions to start and finish dates, durations and 
relationships shall not be incorporated into the schedule update until reviewed by 
the AUTHORITY as specified herein. 

B. The CONTRACTOR shall submit the updated schedule (proposed Current CPM 
Schedule) within five (5) working days after the monthly schedule update meeting.  The 
monthly schedule update meeting shall occur no later than two (2) working days in 
advance of the established data date. 

C. Within five (5) working days after receipt of the proposed Current CPM Schedule, the 
AUTHORITY will either accept or reject it. 

1. Following the AUTHORITY S review, the schedule update shall be considered the 
Current CPM Schedule. 

2. Following the AUTHORITY’S review, the percent complete shown in the monthly 
update will be basis for CONTRACTOR’S Application for Payment.  The reviewed 
schedule update (Current CPM Schedule) shall be submitted as part of the 
CONTRACTOR'S Application for Payment. 

3. If rejected, the update shall be corrected and resubmitted by the CONTRACTOR 
before the Application for Payment is submitted. 

D. Neither updating, changing or revising of any report, curve, schedule or narrative 
submitted to the AUTHORITY by the CONTRACTOR under this Contract, nor the 
AUTHORITY 's review or acceptance of any such report, curve, schedule or narrative 
shall have the effect of amending or modifying, in any way, the Contract Substantial 
Completion date or milestone dates or of modifying or limiting, in any way, the 
CONTRACTOR's obligations under this Contract. 

1.9 SCHEDULE REVISIONS 

A. Revisions include changes in duration or logic, addition or splitting of activities, or 
modifications to descriptions that impact the critical and near critical path, total float, 
major milestones, or impact other projects or operations.  Updating the Current CPM 
Schedule to reflect actual progress, as identified in this Section, shall not be considered 
revisions to the schedule. 

B. To justify revisions to the schedule, the CONTRACTOR shall provide the AUTHORITY 
with a written narrative with a full description and reasons for each Work task revised.  
CONTRACTOR shall provide a schedule diagram, depicting how the changed Work 
affects other activities, the critical path of the reviewed Current CPM Schedule, and the 
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Contract milestones and durations.  If schedule delays are indicated, a Time Impact 
Evaluation (TIE) is required as specified herein.  The CONTRACTOR shall provide the 
written narrative and schedule diagram for revisions two (2) working days in advance of 
the monthly schedule update meeting. 

C. Pending change orders shall not be incorporated into the schedule unless the 
CONTRACTOR has been directed to proceed with the change by the AUTHORITY.  A 
change order request requires a TIE as specified herein, if schedule is impacted.  Only 
after a change order has been approved shall change orders be added to the schedule. 

D. An Interim Work Authorization authorizing Notice-to-Proceed with changed work 
requires a TIE as specified herein, if schedule is impacted. 

E. Schedule revisions shall not be incorporated into any schedule update until the revisions 
have been reviewed by the AUTHORITY. The AUTHORITY may request further 
information and justification for schedule revisions and the CONTRACTOR shall, within 
three (3) working days after the date of such request, provide the AUTHORITY with a 
complete written narrative response to the AUTHORITY 's request. 

F. If the CONTRACTOR's revision is still rejected by the AUTHORITY, and the 
CONTRACTOR disagrees with the AUTHORITY 's position, the CONTRACTOR has 
seven (7) days from receipt of the AUTHORITY s letter rejecting the revision, to provide 
a written narrative providing full justification and explanation for the revision.   The 
CONTRACTOR's failure to respond in writing within the above seven (7) days shall be 
contractually interpreted as acceptance of the AUTHORITY 's position, and the 
CONTRACTOR waives its rights to subsequently dispute or file a claim regarding the 
AUTHORITY 's position. 

G. At the AUTHORITY s discretion, the CONTRACTOR will be required to provide 
subcontractor certifications of performance regarding proposed schedule revisions 
affecting said subcontractors. 

1.10 RECOVERY SCHEDULE 

A. If the monthly schedule update (proposed Current CPM Schedule) shows a Substantial 
Completion date which, in the judgment of the AUTHORITY, is significantly beyond the 
Contract Substantial Completion date, or individual milestone completion dates, the 
CONTRACTOR shall, within seven (7) days after submittal of the updated schedule 
showing such delay, submit to the AUTHORITY the proposed revisions to recover the 
lost time.  As part of this submittal, the CONTRACTOR shall provide a written narrative 
for each revision made to recapture the lost time.  The CONTRACTOR shall provide a 
schedule diagram depicting how the changed Work affects other activities, critical path, 
and Contract milestones and durations. 

B. The revisions shall not be incorporated into any schedule update until the revisions have 
been reviewed and accepted by the AUTHORITY. 
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C. If the CONTRACTOR's revisions are not accepted by the AUTHORITY, the AUTHORITY 
and the CONTRACTOR shall follow the procedures in General Conditions related to 
disputes. 

D. At the AUTHORITY 's discretion, the CONTRACTOR can be required to provide 
subcontractor certifications for revisions affecting said subcontractors. 

E. The AUTHORITY may withhold progress payments for non-submittal of a recovery 
schedule in accordance with the Contract Documents. 

1.11 TIME IMPACT EVALUATION FOR CHANGE ORDERS, CONSTRUCTION CONTINGENCY 
AUTHRIZATIONS AND OTHER   DELAYS 

A. When the CONTRACTOR is directed to proceed with changed Work, the 
CONTRACTOR shall prepare and submit, within 14 days after the date of the direction 
to proceed, a TIE.  The TIE shall include both a written narrative and a schedule diagram.  
The written narrative shall include a listing of the activities affected by the changed Work 
and shall describe how the CONTRACTOR proposes to incorporate the changed Work 
in the schedule.  The narrative shall include an analysis of the change on the critical path 
of the accepted Current CPM Schedule and the Contract durations and milestones.  

B. The schedule diagram shall depict how the changed Work affects other schedule 
activities and impacts the critical path of the accepted Current CPM Schedule and the 
Contract durations and milestones. The diagram shall be tied to the main sequence of 
schedule activities to enable the AUTHORITY to evaluate the impact of changed Work 
to the scheduled critical path. 

C. The CONTRACTOR is responsible for requesting time extensions based on the TIE's 
impact on the critical path. 

D. The CONTRACTOR shall be required to comply with the requirements of this Article for 
all types of delays. 

E. The CONTRACTOR shall be responsible for all costs associated with the preparation of 
Time Impact Evaluations, and the process of incorporating them into the current 
schedule update. The CONTRACTOR shall provide the AUTHORITY with four (4) copies 
of each TIE. 

F. Once agreement has been reached on a TIE, the Contract Times will be adjusted 
accordingly.  If agreement is not reached on a TIE, the Contract Times may be extended 
in an amount the AUTHORITY allows, and the CONTRACTOR may submit a claim for 
additional time.   

1.12   TIME EXTENSIONS 

A. The CONTRACTOR is responsible for requesting time extensions for time impacts that, 
in the opinion of the CONTRACTOR, impact the critical path of the Current CPM 
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Schedule.  Notice of time impacts shall be given in writing and in accord with the 
requirements of Section 00 70 00 - General Conditions. 

B. Where an event for which the AUTHORITY is responsible impacts the projected 
Substantial Completion date, the CONTRACTOR shall, within 14 days from the date of 
discovery of said impact, submit a written mitigation plan, including a schedule diagram, 
which explains how (e.g., increase crew size, overtime, etc.) the impact can be mitigated. 
The CONTRACTOR shall also include a detailed cost breakdown of the labor, equipment 
and material the CONTRACTOR would expend to mitigate the AUTHORITY caused time 
impact.  The CONTRACTOR shall be responsible for the cost of preparing the mitigation 
plan. 

C. The failure to request time, to provide TIE, or to provide the required mitigation plan shall 
result in the CONTRACTOR waiving its right to a time extension and cost to mitigate the 
delay. 

D. No time shall be granted under this Contract for cumulative effect of changes. 

E. The AUTHORITY shall not be obligated to consider any time extension request unless 
requirements of Contract Documents are complied with. 

F. The failure of the CONTRACTOR to perform in accordance with the Current CPM 
Schedule shall not be excused by the submittal of time extension requests. 

1.13 SCHEDULE REPORTS 

A. The CONTRACTOR shall submit schedule data reports as requested by the 
AUTHORITY and in accordance with a format approved by the AUTHORITY.  The 
CONTRACTOR shall employ Primavera or Microsoft Project software as identified in this 
Section to generate required schedule data reports. 

B. Anticipated CPM Schedule 

1. The CONTRACTOR shall submit one (1) color plot and one (1) 8.5x11 color 
printout depicting requirements for the Anticipated CPM Schedule identified in this 
Section.  The schedule shall be organized by area and sorted by early start.  
Columns shall include Task ID, Task Description, Original Duration, Early Start, 
Early Finish, Total Float, Late Start, Late Finish, and Budgeted Cost.  The bar chart 
shall include Early Bar, Float Bar and Critical Bar.  The legend shall include the 
schedule basis. 

2. The CONTRACTOR shall submit one (1) color plot and one (1) 8.5x11 color 
printout depicting requirements for the Anticipated CPM Schedule identified in this 
Section.  The Schedule shall be organized by Work categories and sorted by early 
start.  Columns shall include Task ID, Task Description, Original Duration, Early 
Start, Early Finish, Total Float, Late Start, Late Finish, and Budgeted Cost.  The 
bar chart shall include Early Bar, Float Bar and Critical Bar.   The Legend shall 
include the schedule basis. 
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3. The CONTRACTOR shall submit one (1) 11 x 17 color printout depicting the cost 
loaded schedule based on the Schedule of Values.  The AUTHORITY shall provide 
the format for the schedule of values. 

4. The AUTHORITY may request additional tabular or graphic reports for use in 
review and acceptance of the Anticipated CPM Schedule. 

C. Finalized CPM Schedule 

1. The CONTRACTOR shall submit one (1) color plot and one (1) 11 x 17 color 
printout depicting requirements for the Finalized CPM Schedule identified in this 
Section.  The schedule shall be organized by area and sorted by early start.  
Columns shall include Task ID, Task Description, Original Duration, Early Start, 
Early Finish, Total Float, Late Start, Late Finish, and Budgeted Cost.  The bar chart 
shall include Early Bar, Float Bar and Critical Bar.   The legend shall include 
schedule basis. 

2. The CONTRACTOR shall submit one (1) color plot and one (1) 11 x 17 color 
printout depicting requirements for the Finalized CPM Schedule identified in this 
Section.  The schedule shall be organized by Work categories and sorted by 
early start.  Columns shall include Task ID, Task Description, Original Duration, 
Early Start, Early Finish, Total Float, Late Start, Late Finish, and Budgeted Cost.  
The bar chart shall include Early Bar, Float Bar and Critical Bar.   The legend 
shall include schedule basis. 

3. The CONTRACTOR shall submit one (1) 11 x 17 color printout depicting the cost 
loaded schedule based on the Schedule of Values.  The AUTHORITY shall provide 
the format for the Schedule of Values. 

4. The AUTHORITY may request additional tabular or graphic reports for use in 
review and acceptance of the Finalized CPM Schedule. 

D. Current CPM Schedule Monthly Update 

1. The CONTRACTOR shall submit one (1) color plot and one (1) 11 x 17 color 
printout depicting requirements for proposed Current CPM Schedule identified in 
this Section.  Schedule shall be organized by area and sorted by early start.  
Columns shall include Task ID, Task Description, Early Start, Early Finish, 
Remaining Duration, Original Duration, Percent Complete, and Total Float.  The 
bar chart shall include Early Bar, Float Bar, Target Early Bar, Progress Bar, and 
Critical Bar.   The legend shall include the schedule basis. 

2. The CONTRACTOR shall submit one (1) color plot and one (1) 11 x 17 color 
printout depicting requirements for proposed Current CPM Schedule identified in 
this Section.  Schedule shall be organized by Work categories and sorted by early 
start.  Columns shall include Task ID, Task Description, Early Start, Early Finish, 
Remaining Duration, Original Duration, Percent Complete, and Total Float.  The 
bar chart shall include Early Bar, Float Bar, Target Early Bar, Progress Bar, and 
Critical Bar.   The legend shall include the schedule basis. 

3. The CONTRACTOR shall submit one (1) color plot and one (1) 11x17 (tabloid) 
color printout depicting a 30-day outlook.  The schedule shall look out one month 
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from the data date of the proposed Current CPM Schedule.  The AUTHORITY 
shall provide the schedule format for the one month look-ahead schedule. 

4. The CONTRACTOR shall submit one (1) 11 x 17 color printout depicting cost 
loaded schedule based on Schedule of Values.  The AUTHORITY shall provide 
the schedule format. 

5. The AUTHORITY may request additional tabular or graphic reports for use in 
review and acceptance of the proposed Current CPM Schedule. 

E. In addition to above reports, the AUTHORITY may request, from month to month, tabular 
or graphic reports required to monitor and evaluate job progress, payment requests and 
time extension requests. 

F. The CONTRACTOR shall furnish the AUTHORITY with report files on a Compact Disk 
(CD) or DVD containing all schedule files for each report generated. 

 

 

1.14 MONTHLY PROJECT STATUS REPORT 

A. In addition to submittal requirements for CPM scheduling identified in this Section, the 
CONTRACTOR shall submit a Project Status Report in written narrative form in 
conjunction with each Current CPM Schedule update as specified herein. 

B. Project Status Report shall include: 

1. Status of major Project components, including percent complete, amount of time 
ahead or behind schedule and explanation of how Project will be brought back on 
schedule if delays have occurred.  The percent complete shall include percentage 
and definition of how such was calculated. 

2. Progress made on critical and near critical activities indicated on Current CPM 
Schedule.  Explanations for any lack of Work on critical path activities planned to 
be performed during last month.  Identify Contract milestones completed.  General 
discussion of Work completed during the period, problems or constraints 
encountered or resolved, and other elements significant to progress during the 
period.   

3. Explanations for any schedule changes, including changes to logic or to task 
durations. Minor changes to durations and logic are allowed, if reasonable, but 
shall not impact the critical and near-critical path, total float, major milestones, or 
impact other projects or operations.  Calculated and proposed revisions to start 
and finish dates, durations and relationships shall not be incorporated into the 
schedule update until accepted by the AUTHORITY as identified in this Section. 

4. Any delays encountered during reporting period.  Detail as to location, cause, 
corrective action, schedule adjustment to correct delay, impact to other activities 
and milestones, and impact to other projects or operations. 

5. Status of major material and equipment procurement or fabrication. 
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6. List of critical and near critical activities scheduled to be performed next month.  
General discussion of Work to be completed, anticipated problems or constraints, 
special requirements and other elements significant to the period. 

7. The CONTRACTOR may include any other information pertinent to status of 
Project and shall include additional status information requested by the 
AUTHORITY at no additional cost. 

C. Status reports, and the information contained therein, shall not be construed as claims, 
notice of claims, notice of delay, or requests for changes or compensation. 

1.15 TWO WEEK LOOK-AHEAD SCHEDULE 

A. At the Weekly Progress Meeting, the CONTRACTOR shall provide and present a time 
scaled two week look-ahead schedule that is based and correlated by task number to 
the Current CPM Schedule. The schedule shall look out two weeks from the day of the 
Weekly Progress Meeting. 

B. This schedule shall be in a bar chart format acceptable to the DEPARTMENT. It will be 
reviewed during the Weekly Progress Meeting and used for short term planning and 
coordination by the DEPARTMENT, along with other Contractors and entities. As such, 
it may need to show a greater level of detail than the Current CPM Schedule. 

1.16 DAILY CONSTRUCTION REPORTS 

A. The CONTRACTOR shall, on a daily basis, submit a daily task report to the AUTHORITY 
for each working day, including weekends and holidays, when worked.  The 
CONTRACTOR shall develop the daily construction reports on a computer-generated 
database capable of sorting daily Work, manpower and labor hours by the 
CONTRACTOR, subcontractor, area, and Change Order. Upon request of the 
AUTHORITY, the CONTRACTOR shall furnish computer disk of this database.  The 
CONTRACTOR shall obtain the AUTHORITY 's written approval of database format for 
daily construction reports prior to implementation.  The following shall be included in 
report: 

1. Project name and Project number. 
2. CONTRACTOR's name and address. 
3. Weather, temperature and any unusual site conditions. 
4. Brief description and location of the day's scheduled activities and any special 

problems and accidents, including Work implemented by subcontractors.  
Descriptions shall be referenced to CPM scheduled activities. 

5. Worker quantities for its own work force and for subcontractors of any tier.  Worker 
quantities are to be appropriately and accurately assigned to the related Work 
contained in the daily report. 

6. Equipment, other than hand tools, utilized by CONTRACTOR and subcontractors. 

 

PART 2 – PRODUCTS Not Used 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT  
Project Number 19003 Construction Documents 

WORK SCHEDULES AND REPORTS 
Page 01 32 00-16 

 

 

PART 3 – EXECUTION Not Used 

 

END OF SECTION 
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SECTION 01 33 00 

SUBMITTAL PROCEDURES 

 

PART 1 – GENERAL 

1.01 SECTION INCLUDES 

A. Procedures for the preparation, tracking, and review of submittals for the project. 

1.02 RELATED REQUIREMENTS 

A. Section 00 70 00 – General Requirements 

B. Section 00 80 00 – Supplementary Conditions 

C. Section  01 11 13 - Summary of Work: Work sequence 

D. Section 01 29 73 - Schedule of Values: Submittal of Schedule of Values 

E. Section  01 29 76 - Applications for Payment:  Submittal of Applications 

F. Section 01 31 13 – Job Site Administration 

G. Section 01 32 00 – Work Schedules and Reports 

H. Section 01 33 23 – Shop Drawings, Product Data, and Samples. 

I. Section  01 45 00 - Quality Control: Manufacturers' field service reports, Testing laboratory 
reports 

J. Section  01 60 00 - Material and Equipment:  Substitutions 

K. Section  01 73 00 – Execution Requirements: Project Record Documents, Warranties and 
Bonds: Closeout submittals 

L. Section  01 77 00 - Contract Closeout Procedures: Closeout submittals 

M. Commissioning Specifications 
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1.03 SCHEDULE OF SUBMITTALS 

A. Submit preliminary Schedule of Submittals as required by Section 00 70 00 - General 
Conditions. In addition to shop drawing submissions, include all submittals required by the 
Contract Documents in the Schedule of Submittals. 

B. Schedule of Submittals will be used by the AUTHORITY to schedule time in their activities 
relating to review of submittals. Schedule of Submittals shall portray an orderly sequence of 
submittals, early submittals for long lead-time items, and submittals which require extensive 
review.   

C. Schedule of Submittals shall be reviewed by the AUTHORITY and shall be revised and 
resubmitted until accepted by the AUTHORITY. 

1.04 CONTRACTOR REVIEW 

A. The CONTRACTOR shall prepare and review submittals as required by the provisions of 
Section 00 70 00 – General Conditions and Section 00 80 00 – Supplementary Conditions. 

1.05 SUBMITTAL REQUIREMENTS 

A. Electronic Submittal:  Submit electronically, copies of submittals which the CONTRACTOR 
requires to be returned to it following review, plus an electronic copie for retention by the 
AUTHORITY. 

B. Submit each submittal with a Submittal Summary form as its face document.  Use a Submittal 
Summary form provided by the AUTHORITY, or a substitute approved by the AUTHORITY. 

C. Label submittals with a numbering system approved by the AUTHORITY.   Identify the 
project by title and AUTHORITY’S project number; identify Work and product by 
Specification section and Article number. 
 

D. Submit items required by individual Specification Sections. Sequence the submission of 
submittals to correspond with the approved Schedule of Submittals. 

E. Before the submission of each submittal, the CONTRACTOR shall have determined and 
verified all quantities, dimensions, specified performance criteria, installation requirements, 
materials, catalog numbers and similar data with respect thereto and reviewed or coordinated 
each submittal with other submittals and with the requirements of the Work and the Contract 
Documents, upon which the CONTRACTOR shall certify in writing on each submittal that it 
has made this determination. The failure to review and certify a submittal shall be cause for 
the AUTHORITY to return the submittal without review. 

F. On the submittal, notify the AUTHORITY in writing of deviations from requirements of the 
Contract Documents. 

G. Organize the submittals into logical groupings to facilitate the processing of related 
submittals, such as: 

1. Finishes which involve AUTHORITY selection of colors, textures, or patterns. 
2. Items required by the individual Technical Product Specification Sections. 
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3. Associated items, which require correlation for efficient function or for installation. 

H. Submit all required color and finish samples in order to receive approval for colors and 
finishes. 

1.06 RESUBMITTALS 

A. Provide electronic submittals required for the first submission.  
 

B. Provide complete copies of re-submittals.  Do not re-submit partial copies of submittals for 
incorporation into the AUTHORITY’S retained submittals from the prior submission.  

C. If drawings, product submittals, samples, mockups, or other required submittals are 
incomplete or not properly submitted, the AUTHORITY will not review the submittal and will 
return it to the CONTRACTOR. The AUTHORITY will review a submittal no more than 2 
times without additional charge to the CONTRACTOR (incomplete or improperly submitted 
submittals count as one).  The CONTRACTOR shall pay all review costs associated with 
more than 2 reviews. 

1.07 AUTHORITY REVIEW 

A. The AUTHORITY will review submittals and re-submittals, and return submittal comments 
within 5 calendar days of receipt. 

B. The AUTHORITY or authorized agent will receive, review and return submittals to the 
CONTRACTOR with one of the following dispositions noted: 

“No Exceptions Taken” – denotes that the submittal is generally consistent with the 
requirements of the Contract Documents.  A resubmittal is not required. 

“Make Corrections Noted” – denotes that the submittal is generally consistent with the 
requirements of the Contract Documents but only as conditioned by notes and corrections 
made on the submittal.  A resubmittal is not required provided the CONTRACTOR 
understands the review comments and desires no further clarification. 

“Revise and Resubmit” – denotes that revisions are required in the submittal in order for the 
submittal to be generally consistent with the requirements of the Contract Documents.  The 
AUTHORITY will indicate on the returned submittal what revisions are necessary.  A 
resubmittal is required. 

“Rejected” – denotes that the submittal does not meet the requirements of the Contract 
Documents and shall not be used in the Work.  The AUTHORITY will indicate on the returned 
submittal the reasons for its rejection.  A resubmittal is required 

C. Review by the AUTHORITY of submittals shall not be construed as a complete check, but 
will indicate only that the general method of construction and detailing is consistent with the 
requirements of the Contract Documents. Review of submittals shall not relieve the 
CONTRACTOR of the responsibility for compliance with the requirements of the Contract 
Documents or for errors, dimensions, and quantities unless specific exception is requested 
and approved on the submittal. 
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D. The AUTHORITY’s review shall not extend to the means, methods, techniques, sequences 
or procedures of construction or to safety precautions or programs incident thereto. The 
review and approval of a separate item as such will not indicate approval of the assembly in 
which the item functions. 

1.08 DISTRIBUTION 

A. The CONTRACTOR shall be responsible for making and distributing any reproductions of 
approved submittals that it may require for its use. 

B. The CONTRACTOR shall perform work in accordance with approved submittals. 

PART 2 – PRODUCTS Not Used 

PART 3 – EXECUTION Not Used 

END OF SECTION 
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SECTION 01 33 23 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 

 

PART 1 - GENERAL 

1.01 RELATED REQUIREMENTS 

A. Section 00 70 00 - General Conditions 

B. Section  01 11 13 - Summary of Work 

C. Section 01 33 00 - Submittals: Schedules for submittals and submittal requirements 

D. Section 01 45 00 - Quality Control: Mockups and samples for testing 

E. Section  01 60 00 - Material and Equipment  

F. Section  01 73 00 - Execution Requirements 

G. Technical  Specifications: Identification of submittal requirements 

1.02 SHOP DRAWINGS 

A. Present in a clear and thorough manner.  Label each Shop Drawing with AUTHORITY's 
Project name, Project number and date of submittal.  Identify each element of the Shop 
Drawings by reference to specification section, sheet number and detail, schedule, or room 
number of Contract Documents. 

B. The data shown on the Shop Drawings shall be complete with respect to specified 
performance and design criteria, materials and similar data to show the AUTHORITY 
materials and equipment the CONTRACTOR proposes to provide. 

C. Identify dimensions; show relation to adjacent or critical features or Work or products. 

D. Designation of work “by others,” if shown in submittals, shall mean that work will be 
responsibility of CONTRACTOR rather than subcontractor or supplier who has prepared 
submittals.  

E. Minimum Sheet Size: 11"x17". 

1.03 PRODUCT DATA 

A. Submit only pages which are pertinent; mark each copy of standard printed data to identify 
pertinent products, referenced to Specification section and Article number.  Show reference 
standards, performance characteristics and capacities; wiring and piping diagrams and 
controls; component parts; finishes; dimensions; and required clearances. 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT  
Project Number 19003 Construction Documents 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 
Page 01 33 23-2 

 

B. Modify manufacturer's standard schematic drawings and diagrams to supplement standard 
information and to provide information specifically applicable to the Work.  Delete information 
not applicable. 

C. Submit manufacturer's instructions for storage, preparation, assembly, installation, start up, 
adjusting, balancing, and finishing.  

1.04 SAMPLES 

A. Submit full range of manufacturer's standard finishes except when more restrictive 
requirements are specified, indicating colors, textures and patterns, for AUTHORITY 
selection as specified in technical product sections. 

B. Submit samples to illustrate functional characteristics of products, including parts and 
attachments. 

C. Approved samples, which may be used in the Work, are indicated in the Specification 
Section. 

D. Samples shall be identified clearly as to material, supplier, pertinent data such as catalog 
numbers and the use for which they are intended and otherwise as the AUTHORITY may 
require, to enable the AUTHORITY to review the submittal. 

E. Label each sample with identification required for transmittal letter. 

F. Provide field sample mockup of finishes at Project, at location acceptable to AUTHORITY, 
as required by individual Specification Section.  Install each sample complete and finished.  
Acceptable finishes in place may be retained in completed Work. 

PART 2 – PRODUCTS Not Used 

PART 3 - EXECUTION Not Used 

END OF SECTION 
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  SECTION 01 41 00 
SPECIAL REGULATORY REQUIREMENTS 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Compliance with Governmental Regulatory Permit requirements and conditions. 

1.02 RELATED REQUIREMENTS 

A. Section 00 70 00 - General Conditions 

1.03 SPECIAL REGULATORY REQUIREMENTS 

A. The CONTRACTOR shall comply with all the requirements enumerated in the Contract 
Documents.  In addition, the CONTRACTOR shall comply with the following codes and 
permits, as amended by the Authority Having Jurisdiction. 

1. Current Edition of the International Building Code 
2. Current Edition of the International Fire Code 
3. Current edition of Uniform Plumbing Code 
4. Current edition of International Mechanical Code 
5. Current edition of NFPA 70 National Electric Code 
6. Current Edition of Americans with Disability Act Guidelines 
7. Current edition of Occupational safety and Health Administration standards 
8. NFPA 101 – Life Safety Code 
9. ASCE 7-05 
10. Required Permits of the Authority Having Jurisdiction 
11. Environmental Protection Agency (EPA), Section 402/40 CFR 125, National Pollutant 

Discharge Elimination System (NPDES) Nationwide Permit Compliance, with 
compliance with all permit requirements; Storm Water Pollution Prevention (SWPP) 
Plan, Notice of Intent (NOI), and Notice of Termination (NOT) 

PART 2 – PRODUCTS NOT USED 

PART 3 – EXECUTION NOT USED 

END OF SECTION 
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SECTION 01 42 00 
REFERENCES 

 

PART 1 - GENERAL 

1.01      DEFINITIONS 
 

A. General:  Basic Contract definitions are included in the Conditions of the 
Contract. 

B. "Approved":  When used to convey Architect's action on Contractor's submittals, 
applications, and requests, "approved" is limited to Architect's duties and 
responsibilities as stated in the Conditions of the Contract. 

C. "Directed":  A command or instruction by Architect.  Other terms including 
"requested," "authorized," "selected," "required," and "permitted" have the same 
meaning as "directed." 

D. "Indicated":  Requirements expressed by graphic representations or in written 
form on Drawings, in Specifications, and in other Contract Documents.  Other 
terms including "shown," "noted," "scheduled," and "specified" have the same 
meaning as "indicated." 

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by 
authorities having jurisdiction, and rules, conventions, and agreements within the 
construction industry that control performance of the Work. 

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, 
assembly, installation, and similar operations. 

G. "Install":  Unload, temporarily store, unpack, assemble, erect, place, anchor, 
apply, work to dimension, finish, cure, protect, clean, and similar operations at 
Project site. 

H. "Provide":  Furnish and install, complete and ready for the intended use. 
I. "Project Site":  Space available for performing construction activities.  The extent 

of Project site is shown on Drawings and may or may not be identical with the 
description of the land on which Project is to be built. 

1.02      INDUSTRY STANDARDS 
 

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and 
effect as if bound or copied directly into the Contract Documents to the extent 
referenced.  Such standards are made a part of the Contract Documents by 
reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract 
Documents unless otherwise indicated. 

C. Copies of Standards:  Each entity engaged in construction on Project should be 
familiar with industry standards applicable to its construction activity.  Copies of 
applicable standards are not bound with the Contract Documents. 
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a. Where copies of standards are needed to perform a required construction 
activity, obtain copies directly from publication source. 

1.03     ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Where abbreviations and acronyms are used in 
Specifications or other Contract Documents, they shall mean the recognized name of 
the entities indicated in Gale's "Encyclopedia of Associations:  National 
Organizations of the U.S." or in Columbia Books' "National Trade & Professional 
Associations of the United States." 

B. Industry Organizations:  Where abbreviations and acronyms are used in 
Specifications or other Contract Documents, they shall mean the recognized name of 
the entities in the following list. 

1. AABC - Associated Air Balance Council; www.aabc.com. 
2. AAMA - American Architectural Manufacturers Association; www.aamanet.org. 
3. AASHTO - American Association of State Highway and Transportation Officials; 

www.transportation.org. 
4. ACI - American Concrete Institute; (Formerly:  ACI International); www.concrete.org. 
5. AHAM - Association of Home Appliance Manufacturers; www.aham.org. 
6. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org. 
7. AIA - American Institute of Architects (The); www.aia.org. 
8. AISC - American Institute of Steel Construction; www.aisc.org. 
9. AISI - American Iron and Steel Institute; www.steel.org. 
10. ANSI - American National Standards Institute; www.ansi.org. 
11. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI). 
12. ASCE - American Society of Civil Engineers; www.asce.org. 
13. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; 

(See ASCE). 
14. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning 

Engineers; www.ashrae.org. 
15. ASME - ASME International; (American Society of Mechanical Engineers); 

www.asme.org. 
16. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org. 
17. ASTM - ASTM International; (American Society for Testing and Materials 

International); www.astm.org. 
18. AWI - Architectural Woodwork Institute; www.awinet.org. 
19. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 

www.awmac.com. 
20. AWPA - American Wood Protection Association; (Formerly:  American Wood-

Preservers' Association); www.awpa.com. 
21. AWS - American Welding Society; www.aws.org. 
22. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com. 
23. BOCA - BOCA; (Building Officials and Code Administrators International Inc.); (See 

ICC). 
24. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org. 
25. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org. 
26. CRI - Carpet and Rug Institute (The); www.carpet-rug.org. 
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27. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org. 
28. CSI - Construction Specifications Institute (The); www.csinet.org. 
29. CWC - Composite Wood Council; (See CPA). 
30. DHI - Door and Hardware Institute; www.dhi.org. 
31. EIMA - EIFS Industry Members Association; www.eima.com. 
32. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org. 
33. FM Approvals - FM Approvals LLC; www.fmglobal.com. 
34. FM Global - FM Global; (Formerly:  FMG - FM Global); www.fmglobal.com. 
35. FSC - Forest Stewardship Council U.S.; www.fscus.org. 
36. GA - Gypsum Association; www.gypsum.org. 
37. GANA - Glass Association of North America; www.glasswebsite.com. 
38. GS - Green Seal; www.greenseal.org. 
39. HMMA - Hollow Metal Manufacturers Association; (See NAAMM). 
40. HPVA - Hardwood Plywood & Veneer Association; www.hpva.org. 
41. ICBO - International Conference of Building Officials; (See ICC). 
42. ICC - International Code Council; www.iccsafe.org. 
43. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org. 
44. IES - Illuminating Engineering Society; (Formerly:  Illuminating Engineering Society 

of North America); www.ies.org. 
45. IESNA - Illuminating Engineering Society of North America; (See IES). 
46. ISSFA - International Solid Surface Fabricators Association; (See ISFA). 
47. LMA - Laminating Materials Association; (See CPA). 
48. LPI - Lightning Protection Institute; www.lightning.org. 
49. MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org. 
50. MHIA - Material Handling Industry of America; www.mhia.org. 
51. MMPA - Moulding & Millwork Producers Association; (Formerly:  Wood Moulding & 

Millwork Producers Association); www.wmmpa.com. 
52. MPI - Master Painters Institute; www.paintinfo.com. 
53. NAAMM - National Association of Architectural Metal Manufacturers; 

www.naamm.org. 
54. NACE - NACE International; (National Association of Corrosion Engineers 

International); www.nace.org. 
55. NADCA - National Air Duct Cleaners Association; www.nadca.com. 
56. NAIMA - North American Insulation Manufacturers Association; www.naima.org. 
57. NECA - National Electrical Contractors Association; www.necanet.org. 
58. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org. 
59. NEMA - National Electrical Manufacturers Association; www.nema.org. 
60. NFPA - NFPA; (National Fire Protection Association); www.nfpa.org. 
61. NFPA - NFPA International; (See NFPA). 
62. NFRC - National Fenestration Rating Council; www.nfrc.org. 
63. NHLA - National Hardwood Lumber Association; www.nhla.com. 
64. NLGA - National Lumber Grades Authority; www.nlga.org. 
65. NSPE - National Society of Professional Engineers; www.nspe.org. 
66. PDI - Plumbing & Drainage Institute; www.pdionline.org. 
67. RFCI - Resilient Floor Covering Institute; www.rfci.com. 
68. SDI - Steel Deck Institute; www.sdi.org. 
69. SDI - Steel Door Institute; www.steeldoor.org. 
70. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; 

(See ASCE). 
71. SIA - Security Industry Association; www.siaonline.org. 
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72. SJI - Steel Joist Institute; www.steeljoist.org. 
73. SMA - Screen Manufacturers Association; www.smainfo.org. 
74. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 

www.smacna.org. 
75. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org. 
76. SPIB - Southern Pine Inspection Bureau; www.spib.org. 
77. SPRI - Single Ply Roofing Industry; www.spri.org. 
78. TCNA - Tile Council of North America, Inc.; (Formerly:  Tile Council of America); 

www.tileusa.com. 
79. UL - Underwriters Laboratories Inc.; www.ul.com. 
80. USGBC - U.S. Green Building Council; www.usgbc.org. 
81. WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org. 
82. WDMA - Window & Door Manufacturers Association; www.wdma.com. 
83. WI - Woodwork Institute; (Formerly:  WIC - Woodwork Institute of California); 

www.wicnet.org. 
84. WPA - Western Wood Products Association; www.wwpa.org. 

C. Code Agencies:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in 
the following list. 

1. IAPMO - International Association of Plumbing and Mechanical Officials; 
www.iapmo.org. 

2. ICC - International Code Council; www.iccsafe.org. 
3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org. 

D. Federal Government Agencies:  Where abbreviations and acronyms are used in 
Specifications or other Contract Documents, they shall mean the recognized name of 
the entities in the following list. 

1. COE - Army Corps of Engineers; www.usace.army.mil. 
2. CPSC - Consumer Product Safety Commission; www.cpsc.gov. 
3. DOC - Department of Commerce; National Institute of Standards and Technology; 

www.nist.gov. 
4. DOD - Department of Defense; http://dodssp.daps.dla.mil. 
5. DOE - Department of Energy; www.energy.gov. 
6. EPA - Environmental Protection Agency; www.epa.gov. 
7. OSHA - Occupational Safety & Health Administration; www.osha.gov. 
8. USDJ - Department of Justice; Office of Justice Programs; National Institute of 

Justice; www.ojp.usdoj.gov. 
9. USPS - United States Postal Service; www.usps.com. 

E. Standards and Regulations:  Where abbreviations and acronyms are used in 
Specifications or other Contract Documents, they shall mean the recognized name of 
the standards and regulations in the following list. 

1. CFR - Code of Federal Regulations; Available from Government Printing Office; 
www.gpo.gov/fdsys. 

2. DOD - Department of Defense; Military Specifications and Standards; Available from 
Department of Defense Single Stock Point; http://dodssp.daps.dla.mil. 

3. FED-STD - Federal Standard; (See FS). 
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4. FS - Federal Specification; Available from Department of Defense Single Stock Point; 
http://dodssp.daps.dla.mil. 

a. Available from Defense Standardization Program; www.dsp.dla.mil. 
b. Available from General Services Administration; www.gsa.gov. 
c. Available from National Institute of Building Sciences/Whole Building Design Guide; 

www.wbdg.org/ccb. 
5. USAB - United States Access Board; www.access-board.gov. 
6. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See 

USAB). 
 

 

PART 2 – PRODUCTS [Not Used] 

 

PART 3 – EXECUTION [Not Used] 

 

END OF SECTION 
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SECTION 01 42 19 
REFERENCE STANDARDS 

 

PART 1 - GENERAL 

1.01 RELATED SECTIONS 

 A.  Section 00 70 00 - General Conditions 

1.02 QUALITY ASSURANCE 

A. For Products or workmanship specified by association, trade, or other technical standards: 
comply with requirements of the standard, except when more rigid requirements are specified 
or are required by applicable codes. 

B. Conform to reference standard by date of issue current on date of bid advertisement, unless 
otherwise stated in the Contract Documents. 

C. Provide copies of standards through the submittal process when required by the Contract 
Documents.  Maintain a copy of each reference standard on site during construction. 

D. Should specified reference standards conflict with Contract Documents, request clarification 
from the AUTHORITY before proceeding.  Local code requirements, where more stringent 
than referenced standards, shall govern. 

E. Neither the contractual relationship, duties, and responsibilities of the parties to the Contract, 
nor those of the Architect/Engineer, shall be altered by the Contract Documents by mention 
or inference otherwise in any reference document. 

PART 2 - PRODUCTS Not Used 

PART 3 - EXECUTION Not Used 

END OF SECTION 
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SECTION 01 45 00 
QUALITY CONTROL 

 

PART 1 – GENERAL 

1.01 SECTION INCLUDES 

A. Quality Control program requirements 

B. Manufacturer field services requirements 

C. Testing laboratory requirements 

D. Record keeping for quality control 

E. Quality surveillance by AUTHORITY 

1.02 RELATED SECTIONS 

A. Section 00 70 00 - General Conditions 

B. Section 01 29 76 – Application for Payment 

C. Section 01 31 19 – Project Meetings 

D. Section 01 33 00 – Submittal Schedule, Submittal Procedures 

E. Section 01 33 23 – Shop Drawings, Product Data, and Samples  

F. Section 01 42 19 – Reference Standards 

G. Section 01 60 00 – Material and Equipment 

H. Section 01 77 00 – Contract Closeout 

I. Individual Specification Sections: Quality Control 

1.03 REFERENCES 

A. Comply with Section 01 42 19 – Reference Standards and the individual technical product 
specification sections. 
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1.04 DESCRIPTION 

A. The CONTRACTOR shall provide and maintain an effective Quality Control Program related 
to testing and inspection. The CONTRACTOR shall perform Quality Control Testing as 
specified and shall provide copies of all results to the AUTHORITY for use in observing 
contract compliance. 

B. The CONTRACTOR’s Quality Control Program shall include, but is not limited to: 
administration, management, supervision, reports, record-keeping, submittals, services of 
independent testing agencies and labs, and other related services. 

C. Quality Control is the sole responsibility of the CONTRACTOR. 

D. The CONTRACTOR’s Quality Control program does not include I.B.C. required special 
inspection performed by the AUTHORITY. 

E. Quality Control services are required to verify compliance with requirements specified or 
indicated and do not relieve the CONTRACTOR of responsibility for compliance with the 
Contract Documents. 

F. Specific Quality Control requirements for individual construction fabrication and procurement 
activities are included in the Specification Sections. General Quality Control requirements 
entail ensuring that all aspects of the Work conform to the technical requirements of the 
Contract Documents. 

G. The CONTRACTOR’s Quality Control Program described herein is not intended to limit the 
CONTRACTOR’s Quality Control activities, which may be necessary to achieve compliance 
with the Contract Documents. 

1.05 JOB CONDITIONS 

A. Where Specifications require work to be field-tested or approved, it shall be tested in the 
presence of the AUTHORITY after timely notice of its readiness for inspection and testing, 
and the work after testing shall be concealed only upon approval of AUTHORITY. 

B. The AUTHORITY shall have the right to witness all off site tests.  The CONTRACTOR shall 
notify the AUTHORITY at least seven (7) calendar days prior to testing. 

C. The results of tests are for use by the AUTHORITY to evaluate the acceptability of materials 
with respect to specified testing requirements. Regardless of the test results, CONTRACTOR 
is solely responsible for quality of workmanship and materials and for compliance with 
requirements of Contract Documents. 

 

 

 

 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT  
Project Number 19003 Construction Documents 

 

QUALITY CONTROL 
Page 01 45 00-3 

D. Maintain quality control over suppliers, manufacturers, products, services, site conditions, 
and workmanship to produce work of specified quality. Verify applicability and follow all 
manufacturers’ recommendations and instructions for assembly, installation and testing of 
materials and equipment. In any case where the CONTRACTOR believes that such 
recommendations or instructions are not applicable, the CONTRACTOR shall so notify the 
AUTHORITY and state the reasons for the CONTRACTOR’s determination. The 
CONTRACTOR shall then follow the AUTHORITY’s written direction on whether to follow 
manufacturer’s recommendations and instructions. 

E. Upon failure of materials and equipment, which have been tested or inspected, previous 
acceptance may be withdrawn and material may be subject to removal and replacement with 
material meeting Specification requirements, at no cost to the AUTHORITY. 

1.06 MANUFACTURER’S FIELD SERVICES 

A. Required when technical specifications require the manufacturer or supplier to provide 
qualified personnel to observe field conditions, conditions of surfaces and installation, quality 
of workmanship, and to start, test, and adjust equipment as applicable. 

B. Submit to the AUTHORITY the manufacturer representative’s written reports containing 
observations and recommendations.  Provide a digital version. 

PART 2 – PRODUCTS Not Used 

PART 3 - EXECUTION   

3.01 GENERAL 

A. The CONTRACTOR shall provide full and complete documentation of Quality Control 
procedures and activities in a Quality Control Program and Plan. 

3.02 QUALITY CONTROL 

A. The CONTRACTOR shall establish a Quality Control Program (Program) which shall 
establish an independent organization and a methodology to perform the CONTRACTOR’s 
inspection and tests of all items including that of its subcontractors. The Program shall ensure 
conformance to applicable technical specifications and drawings with respect to the 
materials, codes, workmanship, storage, installation, construction, finishes, functional 
performance, and identification. The Program shall be established for all construction work 
performed under this Contract, including assigned subcontract work. The Program shall 
specifically include surveillance and tests required in the technical specifications. 

B. The CONTRACTOR shall coordinate all work requiring special inspection with the 
AUTHORITY to ensure full access by the AUTHORITY’s Special Inspectors and Quality 
Assurance testing personnel to work, work performance, and testing preparation, operations 
and results. 

C. CONTRACTOR shall describe the Program in a detailed Quality Control Plan that must be 
approved by the AUTHORITY prior to the start of any construction or offsite fabrication. 
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D. The Program shall include, as a minimum, the following components for all definable features 
of work: 

1. Preparatory Inspection Meeting: CONTRACTOR shall schedule and attend a 
preparatory meeting to review testing procedures a minimum of a week prior to 
beginning work on any element of Work which has been identified in the Contract 
Documents to require testing and inspection by the CONTRACTOR testing and 
inspection by the AUTHORITY, or code-required inspections. Subsequent meetings 
shall be conducted as necessary to ensure continued accuracy of testing procedures. 

2. Document Control: CONTRACTOR’s Program to include procedure for ensuring that 
all Work is performed in accordance with the following: 

a. Conformed sets of Contract Drawings and Specifications 
b. Contract Change Order documents 
c. Approved Submittals, most current revision 
d. Applicable Requests for Information (RFI’s) 
e. Manufacturer’s Instruction. 

3. In Progress Inspection: CONTRACTOR shall perform in-progress inspections as work 
progresses on the Work which shall include, but not be limited to: 

a. Examination of the quality of workmanship with respect to Contract Drawings, 
Specification Section and Approved Submittals. 

b. Review of control testing for compliance with Contract requirements. 
c. Inspection for use of defective or damaged materials, omissions and 

dimensional requirements. 
d. Review of timeliness and scheduling requirements for all tests, retests and 

eventual approvals. 
e. CONTRACTOR Deficiency Reports and punch lists as appropriate to the level 

of completion of the work. 

4. Non-Conformance Procedure: CONTRACTOR’s program shall include procedure for 
identifying, documenting, tracking, and resolving items in the Work which do not 
comply with Contract Documents, Specifications, Approved Submittals, or 
Manufacturer’s Instructions.  If a quality control test indicates that the tested material 
does not conform to the requirements of the contract documents, the CONTRACTOR 
shall eventually take supplemental tests at the same location from which the non-
conforming result was obtained, to document conformance and acceptability for 
payment.  Otherwise, the AUTHORITY reserves the right to reject materials for which 
final Quality Control tests indicate non-conformance with the contract documents. 

5. Code Required Inspection: CONTRACTOR shall coordinate and make timely requests 
for inspections, tests and other activities required by codes and regulations as 
specified, which are to be provided by others.  This requirement includes coordinating 
with and providing access to the Authority Having Jurisdiction. (AHJ) 
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3.03    RECORD KEEPING 

A. The CONTRACTOR shall maintain current Quality Control records, on forms acceptable to 
the AUTHORITY, of all inspections and tests performed. The records shall include factual 
evidence that the required inspections or tests have been performed, including, but not 
limited to, the following information for each such test and inspection: specification reference, 
date, type and number of inspections or test involved; results of the inspections, tests or 
retests; the nature of defect, causes for rejection, proposed remedial action, corrective 
action(s) taken, and similar information related to any reinspection. 

B. The CONTRACTOR shall maintain and submit to the AUTHORITY the following Quality 
Control records and reports: 

1. Daily Reports: The CONTRACTOR shall maintain a daily log of all inspections 
performed for both CONTRACTOR and subcontractor operations. The Daily Log shall 
include compliance with shop submittals, identification by specification section and 
schedule activity of inspections, tests, and retests conducted, results of inspections 
and tests, location and nature of defects found, causes for rejection, and remedial or 
corrective actions taken or proposed. One copy of Daily Reports shall be submitted to 
the AUTHORITY by 12:00 noon of the next business day. 

2. Immediate Notification of Deficiencies: CONTRACTOR shall provide immediate 
notification to the AUTHORITY whenever a failed nonconforming test or inspection 
occurs. This immediate notification shall be followed up with the required written 
reports. 

3. Nonconformance Report: CONTRACTOR shall submit a weekly Nonconformance 
Report to the AUTHORITY identifying all substandard inspections and tests taken 
during the week including identification by Specification Section and schedule activity 
of the inspection or test, location and nature of defects, causes for rejection and 
remedial actions taken or proposed. The Nonconformance Report shall also identify 
corrective actions taken or proposed for any open items on prior Nonconformance 
Reports including a scheduled date for resolution of each item. The Nonconformance 
Report shall be submitted and discussed in each Weekly Progress Meeting. 

4. Inspection Control Log: CONTRACTOR shall maintain an inspection control log 
chronologically recording each inspection and test performed by the CONTRACTOR, 
including the nature of the inspection, test or retest, the date performed, the results, 
causes for rejection, remedial action or corrective action taken and dates of 
subsequent inspections and retests, and final acceptance.  The CONTRACTOR shall 
submit an electronic copy of the updated Inspection Control Log weekly to the 
AUTHORITY; the Log will be discussed in each Weekly Progress Meeting. 
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3.04 ORGANIZATION 

A. The Program shall be implemented by the establishment of a Quality Control Organization 
which shall as a minimum, consist of the following: Quality Control personnel shall be 
dedicated to Quality Control duties only, and independent of the production and commercial 
aspects of the CONTRACTOR’s full organization. 

1. Quality Control Manager: The Quality Control Manager shall have the following 
qualifications: Minimum of 5 years experience in a supervisory Quality Control position 
whose sole responsibility is to ensure compliance with the Contract Documents. This 
person shall be employed on this Project only, shall be physically on the Project site 
during performance of all Contract Work, and shall be in charge of the 
CONTRACTOR’s Quality Control Organization. The Quality Control Manager shall 
report directly to the responsible corporate officer of the firm. 

2. Quality Control Inspectors: The Quality Control Inspectors shall report directly to the 
Quality Control Manager. Quality Control Inspectors shall be provided as required to 
meet requirements of the Contract Documents for CONTRACTOR testing and 
inspection and as needed to verify that all aspects of the Work comply with the 
technical requirements of the Contract.  Inspectors shall have minimum 5 years 
experience inspecting the type of work being inspected.  Submit qualifications as part 
of the Quality Control Plan. 

3. Independent Testing and Inspection Laboratories:  Provide and pay for an industry-
recognized, independent laboratory or laboratories to perform all Quality Control tests 
and/or inspections as may be indicated by the nature of the construction or as 
specifically required under the terms of the Contract.   

4. Electrical and Mechanical Testing: If specified elsewhere, provide and pay for an 
independent testing firm (or firms) performing electrical and mechanical testing. The 
testing firm shall be a corporately and financially independent testing organization that 
can function as an unbiased testing authority, professionally independent of the 
manufacturers, suppliers, and installers of equipment or systems evaluated by the 
testing firm. Follow Technical Product Specifications Quality Control requirements and 
testing responsibilities. 

5. Manufacturers’ Representative: Provide review and inspection by qualified technical 
non-sales manufacturers’ representatives for specific work as appropriate, or as 
directed by the AUTHORITY including but not limited to, roofing, waterproofing, 
skylights, window wall and building system, and fireproofing. 

B. Staffing Levels: Provide sufficient qualified personnel to monitor the work quality at all times. The 
scheduling and coordinating of all inspection and testing must match the type and pace of work 
activity.  

1. In cases where multiple trades, disciplines or subcontractors are on site at the same 
time, each activity shall be inspected and tested by personnel skilled in that portion of 
the work. 

2. In cases where multiple shifts are employed, the Quality Control staff shall be 
increased as required to monitor the work on each shift. 
 
 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT  
Project Number 19003 Construction Documents 

 

QUALITY CONTROL 
Page 01 45 00-7 

3.05 QUALITY CONTROL PLAN 

A. Provide a Quality Control Plan to the AUTHORITY as soon as practicable, and in no event 
later than 15 days after Notice to Proceed. Plan shall be updated as required by “Detailed 
Quality Control Procedures” below, and approved by the AUTHORITY prior to construction. 

B. Quality Control Plan Contents: Include the personnel, procedures, instructions and 
documents to be used. 

1. Organization: A description of the CONTRACTOR’s Quality Control Organization, 
including: 

a. An organization chart showing lines of authority and relationship of the quality 
control organization to other CONTRACTOR management and project 
personnel. 

b. Names and resumes of work experience and qualifications of personnel in the 
quality control organization. 

c. Area of responsibility and authority of each individual in the quality control 
organization. 

2. Inspection: 

a. Methods of performing quality control inspections including those for each 
subcontractor’s work. 

b. Detailed lists of inspection activities for each specification section. See “Detailed 
Quality Control Procedures” below. 

3. Testing: 

a. Description of how testing will be performed including identification and 
qualifications of the industry recognized testing laboratory or laboratories 
proposed for the work. 

b. Identify the testing methods, frequency, and number to be taken of each type of 
material requiring Quality Control testing.  To facilitate the development of a 
testing plan, the AUTHORITY will provide a tabular schedule of minimum testing 
requirements, to be derived from the requirements contained in the contract 
documents. The CONTRACTOR shall be responsible for taking the tests 
summarized in the schedule, in conjunction with any other tests that may be 
required in the contract documents. 

4. Documentation: Method of documenting Quality Control operation, inspection and 
testing. 

5. Administration: Methods of administering Quality Control operations document control, 
non-conformance procedure, inspection and testing. 

6. Letter of Authority: A copy of a letter of direction to the CONTRACTOR’s Quality 
Control Manager responsible for quality control outlining that person’s duties and 
responsibilities and signed by responsible officer of the firm. This letter shall include 
the authority to halt construction and direct removal and replacement of work not in 
compliance with the Contract. 
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7. Forms: Sample copies of all forms and reports to be used, a flow chart describing their 
distribution, and identification of those documents to be retained by the 
CONTRACTOR. 

8. Subcontractor’s Quality Control: The CONTRACTOR shall include, as part of its 
Quality Control Plan, specific methods of performing quality control inspections of 
onsite and offsite subcontractors. 

9. Detailed Quality Control Procedures: Detailed descriptions of quality control activities 
for work under each section of the specifications. Include list of all tests, inspection and 
frequencies, personnel, and instruction prior to starting such work. The procedures 
shall be updated each month incorporating any changes. Changes shall be submitted 
at least one month prior to Work effected by any change. 

C. Quality Control Plan Approval 

1. Before the CONTRACTOR’s Quality Control Plan is officially submitted, the 
CONTRACTOR shall meet with the AUTHORITY and discuss the CONTRACTOR’s 
Quality Control Plan. The CONTRACTOR and the AUTHORITY shall jointly develop a 
mutual understanding of the details of the plan, including the forms to be used for 
recording the quality control operations, inspections, administration of the plan for both 
onsite and offsite work, and the interrelationship of CONTRACTOR and AUTHORITY 
inspection. The CONTRACTOR shall prepare minutes of the meeting, which shall be 
incorporated in the CONTRACTOR’s Quality Control Plan, which shall then be officially 
submitted for approval. 

2. If the AUTHORITY determines that the Quality Control Plan, personnel, inspections, 
tests, or records are not adequate, corrective actions shall be taken as directed prior 
to payment of the next monthly CONTRACTOR’s Progress Report. 

3. Notify the AUTHORITY in writing of any proposed change to the CONTRACTOR’s 
Quality Control Plan; no such change shall be implemented prior to approval in writing 
by the AUTHORITY. 

D. Quality Control Plan Implementation: Implementation of the Quality Control Plan is the 
responsibility of the CONTRACTOR. This implementation will be monitored by the 
AUTHORITY and deficiencies therein will be corrected at the sole expense of the 
CONTRACTOR. 

3.06 QUALITY SURVEILLANCE BY THE AUTHORITY 

A. All items of materials and equipment shall be subject to surveillance testing and inspection 
by the AUTHORITY at the point of production, manufacture or shipment to determine if the 
producer, manufacturer or shipper maintains an adequate inspection system which insures 
conformance to the applicable specifications and drawings with respect to materials, 
workmanship, construction, finish, functional performance and identification. In addition, all 
items or materials, equipment and work in place shall be subject to surveillance testing and 
inspection by the AUTHORITY at the site for the same purposes. Surveillance by the 
AUTHORITY does not relieve the CONTRACTOR of performing Quality Control inspections 
and testing of either onsite or offsite CONTRACTOR’s or subcontractor’s workplace or 
manufacturing assembly plant. 

END OF SECTION 
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SECTION 01 51 00 
CONSTRUCTION FACILITIES 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Requirements for furnishing and maintaining construction facilities during the project. 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 13 – Summary of Work 

B. Section 01 73 00 – Execution Requirements 

1.03 TEMPORARY ELECTRICITY 

A. Unless specified elsewhere, the CONTRACTOR shall make its own provisions for temporary 
electrical service.   

B. Provide lighting for construction operations. 

1.04 TEMPORARY HEAT 

A. Not Used 

1.05 TEMPORARY VENTILATION 

A. Provide ventilation of enclosed areas to cure materials, to disperse humidity, to prevent 
accumulations of dust, fumes, vapors, or gases, and to maintain a safe work environment. 

1.06 TEMPORARY WATER SERVICE 

A. Not Used 

B. Not Used 

1.07 TEMPORARY SANITARY FACILITIES 

A. Unless specified elsewhere, provide and maintain required facilities and enclosures. Use of 
existing toilet facilities by CONTRACTOR is prohibited. 

B. Not Used 

1.08 TEMPORARY TELEPHONE SERVICE 

A. Unless specified elsewhere, provide, maintain and pay for telephone service to the 
CONTRACTOR field offices. 

B. Not Used 

1.09 BARRIERS 

A. Provide to prevent entry to construction areas and to protect adjacent properties from 
damage from construction operations 

B. Maintain lights of such size and location each night between the hours of sunset and sunrise 
upon all obstructions resulting from work which may endanger or obstruct vehicle traffic, and 
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be responsible for all damages to persons and property resulting from failure to maintain 
lights. Designate personnel to replace or relight markers or barricades and provide the 
AUTHORITY with their names and telephone numbers for use in summoning them as 
necessary. 

1.10 FREEZE PROTECTION 

A. Provide freeze protection for all water service piping, valves, and other components. 

B. Prior to submitting the first application for payment, the CONTRACTOR shall submit a Freeze 
Protection Plan.  The plan shall describe when freeze protection will be implemented during 
construction, and the methods to be used.   

C. Permanent building heating equipment furnished and installed as part of this Contract shall 
not be used for the purpose of freeze protection during construction.  When the permanent 
building heating equipment is started up and commissioned as scheduled for service for 
building occupancy, the CONTRACTOR is allowed to realize the incidental benefit of freeze 
protection.  Reference applicable Division 15 Sections for permanent heating equipment and 
system requirements.  

D. Freeze Protection shall be maintained in place throughout the season when freezing 
temperatures may exist and affect the work. 

E. The CONTRACTOR shall remove all freeze protection materials and equipment when no 
longer required unless it is required to remain in place by other provisions of this Contract.   

F. All costs for freeze protection shall be incidental to the CONTRACTOR’s contract price. 

1.11 ENCLOSURES 

A. Not used 

1.12 CONSTRUCTION FENCES 

A. Include all supplementary parts necessary or required for a complete and satisfactory 
installation of temporary fences. All runs of the fence shall present the same general 
appearance. 

B. Material requirements, unless shown otherwise on the Drawings: 

1. Fabric: No. 9 ASW gage zinc coated or approved equal. 
2. Barbed Wire (Zinc-coated): 3-strand twisted No. 12 ½ ASW gage galvanized steel wire 

with 4-point barbs of No. 14 ASW gage galvanized steel wire, or approved equal. The 
barbs shall be spaced approximately 4 inches apart. 

3. Wire ties and tension wire: No. 7 ASW gage marcelled steel wire with same coating as 
fabric and conforming to ASTM A824. 

4. Plywood, if used shall be painted. 

C. Other requirements: 

1. Used materials may be installed provided the used materials are good, sound, and are 
suitable for the purpose intended. 
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2. Posts and braces shall be galvanized steel pipe conforming to the requirements of 
ASTM F1038 and sized in accordance with Tables 1 through VI of Federal 
Specifications RR-F-191/3. Posts shall be spaced more than 10 feet apart. 

3. Galvanizing of steel items will be required. 
4. Temporary fences that are damaged from any cause during the progress of the work 

shall be repaired or replaced by the CONTRACTOR at the CONTRACTOR’s expense. 
5. If no longer required for the Work as determined by the AUTHORITY, temporary fences 

shall be removed. Removed facilities shall become the property of the CONTRACTOR 
and shall be removed from the site of the work. 

6. In secure areas away from traffic, fence shall be 8 feet high. Fence construction shall 
include top and bottom tension wires. All fabric tension wire and barbed wire shall be 
installed taught with no more than 2 inch open gaps between bottom of fence and 
underlying surface. 

7. Not Used 

1.13 PROTECTION OF INSTALLED WORK 

A. Protect installed Work and provide special protection where specified in individual 
specification sections. 

B. Provide temporary and removable protection for installed Products. Control activity in 
immediate work area to prevent damage. 

1.14 SECURITY 

A. Provide security and facilities to protect Work from unauthorized entry, vandalism, or theft. 

1.15 REMOVAL OF UTILITIES AND FACILITIES 

A. Remove CONSTRUCTION FACILITIES, equipment, facilities, and materials, prior to 
Substantial Completion inspection. 

B. Clean and repair damage caused by installation or use of temporary work. 

C. Restore permanent facilities used during construction to specified condition. 

1.16 SHORING AND BRACING  

A. The CONTRACTOR’s shoring and bracing for protecting existing facilities, for stabilizing 
excavations, for supporting elevated slabs, and for resisting loads that could result in damage 
to existing construction or injury to workers, shall be designed by an Alaska registered civil 
engineer.   

B. Provide a sealed and signed copy of shoring and bracing calculations and drawings to the 
AUTHORITY for informational purposes only.  The submission of calculations to the 
AUTHORITY shall not transfer responsibility for the design of shoring and bracing to the 
AUTHORITY.  Rather, the AUTHORITY will receive the calculations to verify they have been 
done by a registered engineer. 

1.17 PRE-CONSTRUCTION PROPERTY AND STRUCTURE ASSESSMENTS 

A. The CONTRACTOR shall perform pre-construction condition assessments of adjacent 
properties and structures to the site.   
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B. The assessments shall be performed by a qualified company with 5 years of experience 
performing commercial building condition assessments.  Submit qualifications to the 
AUTHORITY. 

C. Assessments shall be provided in written and DVD format. 

1.18 COST RESPONSIBILITY 

A. Except as otherwise noted, the cost of construction facilities and utilities shall be the 
responsibility of CONTRACTOR. 

PART 2 - PRODUCTS Not Used 

PART 3 - EXECUTION Not Used 

END OF SECTION 
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SECTION 01 57 21 
INDOOR AIR QUALITY CONTROLS 

 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Construction procedures to promote adequate indoor air quality after construction. 

B. Building flush-out after construction and before occupancy. 

C. Testing indoor air quality after completion of construction. 

1.02 PROJECT GOALS 

A. Dust and Airborne Particulates:  Prevent deposition of dust and other particulates in HVAC 
ducts and equipment. 

1. Cleaning of ductwork is not contemplated under this Contract. 
2. Contractor shall bear the cost of cleaning required due to failure to protect ducts and 

equipment from construction dust. 
3. Establish condition of existing ducts and equipment prior to start of alterations. 

B. Airborne Contaminants:  Procedures and products have been specified to minimize indoor 
air pollutants. 

1. Furnish products meeting the specifications. 
2. Avoid construction practices that could result in contamination of installed products 

leading to indoor air pollution. 

1.03 REFERENCE STANDARDS 

A. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal 
Efficiency by Particle Size; 2007. 

B. ASHRAE Std 62.1 - Ventilation For Acceptable Indoor Air Quality; 2010. 

C. SMACNA (OCC) - IAQ Guideline for Occupied Buildings Under Construction; 2007. 

1.04 DEFINITIONS 

A. Adsorption Materials:  Gypsum board, acoustical ceiling tile and panels, carpet and carpet 
tile, fabrics, fibrous insulation, and other similar products. 

B. Contaminants:  Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, 
as specified. 

C. Particulates:  Dust, dirt, and other airborne solid matter. 

D. Wet Work:  Concrete, plaster, coatings, and other products that emit water vapor or volatile 
organic compounds during installation, drying, or curing. 
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PART 2  - PRODUCTS 

2.01 MATERIALS 

A. Auxiliary Air Filters:  MERV of 8, minimum, when tested in accordance with ASHRAE 52.2. 

PART 3 - EXECUTION 

3.01 CONSTRUCTION PROCEDURES 

A. Prevent the absorption of moisture and humidity by adsorptive materials by: 

1. Sequencing the delivery of such materials so that they are not present in the building 
until wet work is completed and dry. 

2. Delivery and storage of such materials in fully sealed moisture-impermeable 
packaging. 

3. Provide sufficient ventilation for drying within reasonable time frame. 

B. If extremely dusty or dirty work must be conducted inside the building, shut down HVAC 
systems for the duration; remove dust and dirt completely before restarting systems. 

C. When working in a portion of an occupied building, prevent movement of air from construction 
area to occupied area. 

D. HVAC equipment and supply air ductwork may be used for ventilation during construction: 

1. Ensure that air filters are correctly installed prior to starting use; replace filters when 
they lose efficiency. 

2. Do not use return air ductwork for ventilation unless absolutely necessary. 
3. Where return air ducts must be used for ventilation, install auxiliary filters at return 

inlets, sealed to ducts; use filters with at least the equivalent efficiency as those 
required at supply air side; inspect and replace filters when they lose efficiency. 

E. Do not store construction materials or waste in mechanical or electrical rooms. 

F. Prior to use of return air ductwork without intake filters clean up and remove dust and debris 
generated by construction activities. 

1. Inspect duct intakes, return air grilles, and terminal units for dust. 
2. Clean plenum spaces, including top sides of lay-in ceilings, outsides of ducts, tops of 

pipes and conduit. 
3. Clean tops of doors and frames. 
4. Clean mechanical and electrical rooms, including tops of pipes, ducts, and conduit, 

equipment, and supports. 
5. Clean return plenums of air handling units. 
6. Remove intake filters last, after cleaning is complete. 

 
G. Do not perform dusty or dirty work after starting use of return air ducts without intake filters. 

H. Use other relevant recommendations of SMACNA IAQ Guideline for Occupied Buildings 
Under Construction for avoiding unnecessary contamination due to construction 
procedures.                            END OF SECTION 
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SECTION 01 60 00 
MATERIAL AND EQUIPMENT 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Requirements for transportation and handling, storage and protection, substitutions, and 
product options. 

1.02 RELATED REQUIREMENTS 

A. Section 00 70 00 – General Conditions 

B. Section 01 33 23 – Shop Drawings, Product Data, and Samples 

C. Section  01 42 19   Reference Standards 

D. Section 01 33 00 - Submittal Procedures 

E. Section 01 45 00 – Quality Control 

F. Section 01 51 00 – Construction Facilities 

G. Section 01 73 00 – Execution Requirements 

1.03   TRANSPORTATION AND HANDLING 

A. Transport products by methods to avoid product damage; deliver in undamaged condition in 
manufacturer's unopened containers or packaging, dry. 

B. Provide equipment and personnel to handle products by methods to prevent soiling or 
damage. 

C. Immediately on delivery, inspect shipment to assure: 

1. Product complies with requirements of Contract Documents and reviewed submittals. 
2. Quantities are correct. 
3. Accessories and installation hardware are correct. 
4. Containers and packages are intact and labels legible. 
5. Products are protected and undamaged. 
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1.04  STORAGE AND PROTECTION 

A. Handle and store materials for construction, products of demolition, and other items to avoid 
damage to existing buildings, and infrastructure.  All materials stored or staged on the roof 
shall be properly covered and anchored to prevent materials from being blown off the roof.  
Do not overload the structure. 

B. Store products in accordance with manufacturer's instructions, with seals and labels intact 
and legible.  Store sensitive products in weather tight enclosures; maintain within 
temperature and humidity ranges required by manufacturer's instructions. 

C. For exterior storage of fabricated products, place on sloped supports above ground.  Cover 
products subject to deterioration with impervious sheet covering; provide ventilation to avoid 
condensation. 

D. Store loose granular materials on solid surfaces in a well-drained area; prevent mixing with 
foreign matter.  Cover such material to prevent material from being blown or transported 
away from the stockpile. 

E. Arrange storage to provide access for inspection. Periodically inspect to assure products are 
undamaged, and are maintained under required conditions. 

1.05 SUBSTITUTIONS 

A. Substitutions shall be allowed during the Bidding period only if Document 00100, Information 
to Bidders, designates a time for submitting requests for substitutions under requirements 
specified in this Section. 

B. Only one request for substitution will be considered for each product from each Prime 
Bidder/CONTRACTOR.  When substitution is not accepted, Prime Bidder/CONTRACTOR 
shall provide specified product. 

C. AUTHORITY will consider requests for Substitutions only within 90 days after date 
established in Notice to Proceed. 

D. Substitutions may be considered when a Product becomes unavailable through no fault of 
the CONTRACTOR. 

E. Document each request with complete data substantiating compatibility of proposed 
Substitution with Contract Documents. 

F. Substitutions will not be considered when they are indicated or implied on shop drawing or 
product data submittals, without separate written request, or when acceptance will require 
revision to the Contract Documents. 
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1.06 SUBSTITUTION SUBMITTAL PROCEDURE: 

A. Electronically submit Request for Substitution for consideration on Substitution Request form 
provided by AUTHORITY (Section 01 60 00-A).  Limit each request to one proposed 
Substitution. 

B. Submit certification signed by the CONTRACTOR: that the CONTRACTOR: 

1. Has investigated proposed Product and determined that it meets or exceeds the quality 
level of the specified Product. List similar projects using proposed product, dates of 
installation and user telephone number. 

2. Will provide an equivalent warranty for the Substitution as for the specified Product. 
3. Will coordinate installation and make changes to other Work, which may be required 

for the Work to be complete with no additional cost to AUTHORITY. 
4. Waives claims for additional costs or time extension, which may subsequently become 

apparent from indirect costs. 
5. Will reimburse AUTHORITY for review or redesign services associated with re-

approval by Authorities. 

C. Submit shop drawings, manufacturers’ product data, and certified test results attesting to the 
proposed Product equivalence and variations between substitute and specified product.  The 
burden of proof is on proposer. 

D. The AUTHORITY will notify CONTRACTOR in writing of decision to accept or reject request. 

PART 2 - PRODUCTS 

2.01 PRODUCTS 

A. Products include material, equipment, and systems. 

B. Comply with Specifications and referenced standards as minimum requirements. 

C. Components required to be supplied in quantity within a Specification section shall be the 
same, and shall be interchangeable. 

D. Do not use materials and equipment removed from existing structure, except as specifically 
required, or allowed, by Contract Documents. 

2.02  PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only:  Any Product meeting those 
standards or description. 

B. Products Specified by Naming One or More Manufacturers followed by the term "No Substitutions": 
use only specified manufacturers, no substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  
Submit a request for substitution for any manufacturer not specifically named that meets the 
description specifications of the named manufacturers. 
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PART 3 - EXECUTION Not Used 

END OF SECTION 

 

 

 

 

 

 

 

 

 

 

 



BLDG-Form 10   Rev 5/01 
FR10.SUBSTITUTION.REQUEST 

 
 

ALASKA INDUSTRIAL 
DEVELOPMENT EXPORT 

AUTHORITY 

 
 

SUBSTITUTION REQUEST FROM 
(AFTER AWARD) 

 
Project: AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT  Project No.: 19003 
 
Contractor:        
 
Specified item for which substitution is requested:           
(reference specification section and paragraph) 
 
The following product is submitted for substitution:           
(describe proposed substitution and differences from specified item; attach complete technical, performance, and test data; state whether substitution 
affects dimensions and functional clearances shown on drawings or affects other trades, and include complete information for changes to drawings 
and/or specifications which proposed substitution will require for its proper installation.) 
 
 
 
 
 
I certify the following: 
 
Yes No 
  The substitute will perform adequately and achieve the results called for by the general design. 
  The substitute is similar, of equal substance, suited to the same use, and will provide the same warranty  
  as the product specified. 
  An equivalent source of replacement parts is available. 
  The evaluation and approval of the proposed substitute will not delay the Substantial or Final Completion  
  of the project. 
  Changes in the design necessitated by the proposed substitution will not delay the Substantial or Final  
  Completion of the project. 
  The cost of change in the design necessitated by the proposed substitution, including engineering  
  and detailing costs, and construction costs caused by the substitution will be paid by the contractor at no  
  cost to the State. 
  The cost of license fee or royalty necessitated by the proposed substitution will be paid by the   
  contractor at no cost to the State. 
 
The undersigned states that the function, appearance and quality are equivalent or superior to the specified item. 
 
 
Signed:   Date:   
 Authorized Contractor Signature 
  
 
Architect/Engineer Recommendation: 
 
  Accepted   Accepted as Noted   Not Accepted   Received Too Late 
 
Remarks: 
 
 
Signed:   Date:   
 Architect/Engineer 
  
 
Recommend  Acceptance / Rejection   Date:   
 (circle one) Resident Engineer 
 Accepted 
 Rejected   Date:   
 Project Manager 
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SECTION 01 71 13 
MOBILIZATION AND DEMOBILIZATION 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Requirements for mobilization and demobilization. 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 13 – Summary of Work  

B. Section 01 29 73 – Schedule of Values 

C. Section 01 29 76 – Application for Payment 

D. Section 01 51 00 – Construction Facilities  

E. Section 01 77 00 – Contract Closeout 

1.03 DEFINITIONS 

A. Mobilization and Demobilization includes: 

1. CONTRACTOR’s work to prepare Site for Work under Contract and to marshal 
workers, materials and equipment, and those of subcontractors, to accomplish the 
Work. 

2. Mobilization of all construction equipment, materials, suppliers, appurtenances, and 
the like, staffed and ready for commencing and prosecuting the Work, and the 
subsequent demobilization and removal from the site of said equipment, 
appurtenances, and the like upon completion of the Work. 

3. Assembly and delivery to the site of plant, equipment, materials, and supplies 
necessary for the prosecution of Work which are not intended to be incorporated in the 
work; the clearing of and preparation of the CONTRACTOR’s work area; the complete 
assembly, in working order, of equipment necessary to perform the required work; 
personnel services preparatory to commencing actual work; all other preparatory work 
required to permit commencement of the actual work on construction items for which 
payment is provided under the Contract. 

1.04 REQUIREMENTS 

A. Haul routes, staging areas, and security guard and flagger positions will be designated and/or 
subject to approval by AUTHORITY, who will coordinate with CONTRACTOR to determine 
requirements and locations. 
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B. Cooperate with AUTHORITY in allocation and use of MOBILIZATION AND 
DEMOBILIZATION areas of Site, field offices and sheds, materials storage, traffic, and 
parking facilities. 

C. During construction, coordinate use of Site and facilities through AUTHORITY. 

D. Comply with AUTHORITY’S procedures of contract communications; submittals, reports and 
records, schedules, coordination drawings, and recommendations; and resolution of 
ambiguities and conflicts. 

E. Comply with instructions of AUTHORITY for use of utilities and construction facilities. 

F. Coordinate field engineering and layout Work under instructions of AUTHORITY. 

G. Walk through Site with AUTHORITY prior to start of Work. 

1.05 SUBMITTALS 

A. Refer to Section 01 33 00 - Submittal Procedure, for submittal requirements. 

B. If requested by AUTHORITY, submit a plan of the proposed layout of the construction site, 
including fences, roads, parking, buildings, staging, and storage areas, within seven (7) days 
after Notice to Proceed. 

PART 2 – PRODUCTS Not used 

PART 3 - EXECUTION 

3.01 Delivery: Delivery to the jobsite of construction tools, equipment, materials, and supplies shall be 
accomplished in conformance with local governing ordinances and regulations and the requirements of the 
Contract Documents. 

3.02 Upon completion of the Work, remove construction tools, apparatus, equipment, unused materials 
and supplies, plant, and personnel from the jobsite. 

END OF SECTION 
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SECTION 01 73 00 
EXECUTION REQUIREMENTS 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Requirements for addressing defects, cleaning, operating and maintenance manuals, spare 
parts, training, warranties and bonds, and maintenance service. 

1.02 RELATED REQUIREMENTS 

A. Section 00 70 00 - General Conditions: Fiscal provisions, legal submittals, and other 
administrative requirements 

B. Section 01 26 63 – Change Procedures 

C. Section 01 31 19 – Project Meetings 

D. Section 01 33 00 –Submittal Procedures 

E. Section 01 33 23 – Submittal Procedures 

F. Section 01 60 00 – Material and Equipment 

1.03 CLOSEOUT PROCEDURES 

A. Comply with Section 01 77 00 - Contract Closeout Procedures. 

1.04 DEFECTS 

A. Product defects shall be all items that affect the visual appearance or function of the 
Products. Defects shall be as identified below unless more stringent requirements are 
specified within specific sections. 

B. Products shall be shall typically be viewed from a distance of 30.0 inches (760 mm). 

C. Defects shall be solely determined by the Project Manager. 

D. Defects, Product: 

1. Cuts, Scrapes, Gouges Abrasions 0.250 inch (6 mm) long or longer than and 0.03 
inches wide or wider that are visible at a distance of 30 inches shall be considered 
defects. 

2. Abrasions less than the above shall be accepted. 
3. Burns of any size that permanently discolor the surface material shall be considered 

defects. 
4. Product color variation. 
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E. Defects, Joint: 
 
1. Non-alignment of Products.  Visual defects and non-alignment of joints shall be 

considered defective. 

F. Defects, Structural: 

1. Bent members or other structural damage shall be considered defective. 
2. Incorrectly manufactured members shall be considered defective. 

G. Defects, Corrosion: 

1. Surface corrosion not exceeding one percent (1%) of the surface area shall be 
considered a visual defect. 

2. Surface corrosion exceeding one percent (1%) and not exceeding five percent (5%) of 
the surface area shall be evaluated by the Project Manager. 

3. Surface corrosion exceeding five percent (5%) of the surface area shall be shall be 
considered a structural defect. 

H. Defects shall be repaired or replaced as solely determined by the Project Manager at no 
additional cost to the AUTHORITY. 

1. Structural defects shall be replaced, no exceptions. 
2. Visual defects shall be repaired or replaced as solely determined by the Project 

Manager. 

1.05 PROGRESS CLEANING AND WASTE REMOVAL 

A. Maintain work and storage areas free of waste materials, debris, and rubbish.  Maintain site 
in a neat and orderly condition to maintain safe passage and exits and to avoid fire hazard.  
Provide covered containers for deposit of waste materials. 

B. Collect and remove waste materials, debris, and rubbish from site periodically and at least 
weekly, and dispose off-site.  Have equipment and personnel available on-site daily to sweep 
and scrub roads and parking areas, which are work sites or haul routes. 

C. Pavement striping and markings that cannot be effectively cleaned shall be replaced at 
expense of CONTRACTOR. 

D. Sales of materials on-site will not be permitted. 

1.06 FINAL CLEANING 

A. Execute final cleaning prior to Substantial Completion inspection. 

B. Clean interior and exterior surfaces exposed to view; remove temporary labels, stains and 
foreign substances. 

C. Use materials which will not create hazards to health or property, and which will not damage 
surfaces.  Follow manufacturer's recommendations. 

D. Maintain cleaning until AUTHORITY issues certificate of Substantial Completion. 
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E. Remove waste, debris, and surplus materials from site.  Clean grounds; remove stains, spills, 
and foreign substances from paved areas and sweep clean.  Rake clean other exterior 
surfaces. Repair lawns to preconstruction conditions. 

1.08 ADJUSTING 

A. Adjust operating Products and equipment to ensure smooth and unhindered operation. 

1.09 OPERATION AND MAINTENANCE DATA  

A. Submit data electronically. 

B. O&M Manual binders shall be black, clearly and permanently labeled as follows: 

a. Spine 

Project Name    

Project Number    

Operations & Maintenance Manual, Volume  of    

Building Name:      

b. Front Cover: 

   Project Name: 

   Project No.: 

   Building Name:    

   CONTRACTOR:  

    Address 

    City, State, ZIP 

    Phone:    

    Fax:    

   Consultant:     

    Address 

    City, State, ZIP 

    Phone:    

    Fax:   

  Operations & Maintenance Manual, Volume  of  



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT  
Project Number 19003 Construction Documents 

 

EXECUTION REQUIREMENTS 
Page 01 73 00-4 

 

  Discipline:    

  Date:   

C. Internally subdivide the binder contents with permanent page dividers, logically organized as 
described below; with tab titling clearly printed under reinforced laminated plastic tabs. 

D. Contents:  Prepare a Table of Contents for each volume, with each Product or system 
description identified, typed on 24 pound white paper, in three parts as follows: 

1. Part 1: Directory, listing names, addresses, and telephone numbers of 
Architect/Engineer, CONTRACTOR, Subcontractors, and major equipment suppliers. 

2. Part 2: Operation and maintenance instructions, arranged by system process flow and 
subdivided by specification section.  For each category, identify names, addresses, 
and telephone numbers of Subcontractors and suppliers.  Identify the following: 

a. Significant design criteria. 
b. List of equipment. 
c. Parts list for each component. 
d. Operating instructions. 
e. Maintenance instructions for equipment and systems. 
f. Maintenance instructions for [special] finishes, including recommended cleaning 

methods and materials, and special precautions identifying detrimental agents. 

3. Part 3:  Project documents and certificates, including the following: 

a. Shop drawings and product data. 
b. Air and water balance reports. 
c. Certificates. 
d. Originals of warranties and bonds. 

E. Submit 1 draft copy of completed volumes 90 working days prior to Training or Substantial 
Completion inspection, whichever is earliest.  This copy will be reviewed and returned, with 
AUTHORITY comments.  Revise content of all document sets as required prior to final 
submission. 

F. Submit three sets of revised final volumes 45 days prior to Training or Substantial Completion 
inspection, whichever is earliest. 

G. In addition to required hard copies, provide electronic copy on .pdf format with table of 
contents hyperlinked to all referenced sections. 

1.10 TRAINING 

A. Before Substantial Completion, instruct AUTHORITY designated personnel in operation, 
adjustment, and maintenance of products, equipment, and systems, at agreed upon times.  
For equipment requiring seasonal operation, or placed into operation subsequent to Final 
Completion, perform instructions within six months. 
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B. Use Operation and Maintenance Manuals as basis of instruction.  Review contents of manual 
with personnel in detail to explain all aspects of operation and maintenance. 

C. Unless specified elsewhere, the duration of on-site instruction shall be as specified. 

D. Provide digital video recordings of all provided instruction in format approved by 
AUTHORITY.  Training videos shall be submitted prior to Substantial Completion. 

E. Prepare and insert additional data in Operation and Maintenance Manual when need for such 
data becomes apparent during instruction. 

1.11 SPARE PARTS AND MAINTENANCE PRODUCTS 

A. Provide spare parts, maintenance, and extra Products in quantities specified in individual 
specification sections. These shall be labeled and stored per manufacturer’s 
recommendations. 

B. Deliver to Project site and place in location as directed; obtain receipt prior to Substantial 
Completion payment. 

1.12 WARRANTIES AND BONDS 

A. Provide duplicate notarized copies. 

B. Execute and assemble transferable warranty documents from Subcontractors, suppliers, and 
manufacturers. 

C. Provide Table of Contents and assemble in three D side ring binder with durable plastic 
cover. 

D. For items of Work delayed beyond date of Substantial Completion, provide updated submittal 
within 10 days after acceptance, listing date of acceptance as start of warranty period. 

1.13 MAINTENANCE SERVICE 

A. Furnish service and maintenance of components indicated in specification sections for one 
year from date of Substantial Completion. 

B. Examine system components at a frequency consistent with reliable operation.  Clean, 
adjust, and lubricate. 

C. Include systematic examination, adjustment, and lubrication of components.  Repair or 
replace parts whenever required.  Use parts produced by the manufacturer of the original 
component. 

D. Maintenance service shall not be assigned or transferred to an agent or Subcontractor 
without prior written consent of the AUTHORITY. 

PART 2 - PRODUCTS Not Used 

PART 3 - EXECUTION REQUIREMENTS Not Used 
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END OF SECTION 
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SECTION 01 73 29 
CUTTING AND PATCHING 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Related Documents and Requirements 

B. General Requirements 

C. Submittals 

D. Structural Work 

E. Operational Systems 

F. Visual Requirements 

G. Existing Warranties 

H. Materials 

I. Inspection 

J. Preparation 

K. Performance 

L. Cleaning 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 13 - Summary of Work 

B. Section 01 31 14 - Work Coordination 

C. Section 01 33 00 – Submittal Procedures 

D. Section 01 60 00 - Material and Equipment 

1.03 REQUIREMENTS 

A. Cut in-place construction to provide for installation of other components or performance of other 
construction, and subsequently patch as required to restore surfaces to their original condition. 

B. Repairs and Patching: CONTRACTOR shall repair or patch all cut or disturbed areas as 
incidental to the Work.  All patching and repairs shall match adjacent areas in texture, color, 
materials, and quality of workmanship.  
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C. Employ skilled and qualified workers to perform cutting and patching.   

1.04 SUBMITTALS 

A. Cutting and Patching Proposal: Prior to proceeding with cutting and patching, submit and 
obtain AUTHORITY’S review of proposed cutting and patching procedures.   

B. Include the following information, as applicable, in proposal: 

1. Describe extent of cutting and patching required.  Show how it will be performed and 
indicate why it is unavoidable. 

2. Describe anticipated results in terms of changes to existing construction.  Include 
changes to structural elements and operating components as well as changes in 
building’s appearance and other significant visual elements. 

3. List products to be used and firms or entities that will perform Work. 
4. Indicate dates and times when cutting and patching will be performed. 
5. Describe how the Work may affect operations of the facility user and what measures will 

be taken to mitigate them. 
6. Utilities:  List utilities cutting and patching procedures will disturb or affect.  Describe how 

service from affected utilities will be bypassed if necessary to maintain uninterrupted 
service. 

7. Structural:  Where cutting and patching involves adding reinforcement to structural 
elements, submit details and engineering calculations showing integration of 
reinforcement with original structure.  

8. Roofing and Exterior Architectural Systems:  Submit information on proposed cutting and 
patching procedures adequate for the AUTHORITY to obtain in writing from the 
manufacturer of the existing system that the proposed procedures will not void the 
manufacturer’s warranty.  Work shall be performed by an installer authorized by the 
existing system manufacturer. 

C. The AUTHORITY’S review of cutting and patching proposals does not waive its right to later 
require complete removal and replacement of unsatisfactory work. 

1.05 STRUCTURAL  

A. Requirements for Structural Work: Do not cut and patch structural elements in manner that 
would change their load-carrying capacity or load-deflection ratio. 

B. Obtain approval of cutting and patching proposal before cutting and patching following 
structural elements: 

1. timber and primary wood framing 
2. structural decking 
3. stair systems 
4. miscellaneous structural metals 
5. equipment supports 
6. piping, ductwork, vessel, and equipment 
7. structural systems of special construction 
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8. others as deemed necessary by the AUTHORITY 

1.06 OPERATIONAL SYSTEMS 

A. Obtain approval of cutting and patching proposal before performing cutting and patching work 
affecting the following operating elements or safety related systems: 

1. primary operational system and equipment 
2. air or smoke barriers 
3. water, moisture or vapor barriers retarders  
4. membranes and flashings 
5. fire protection system 
6. noise and vibration control elements and systems 
7. control systems 
8. communication systems 
9. electrical wiring systems 
10. operating system of special construction 
11. others as deemed necessary by the AUTHORITY 

B. Provide bypass or backup systems to minimize downtime and operational impact to existing 
facility. 

1.07 EXISTING WARRANTIES 

A. Remove, replace, patch, and repair materials and surfaces cut or damaged during installation 
or cutting and patching operations, by methods and with materials so as not to void existing 
warranties. 

B. Work on existing roofing and other items covered by warranty shall be done by firm or 
craftsman authorized by warranty issuer. 

PART 2 - PRODUCTS 

PART 3 - EXECUTION 

3.01 INSPECTION    

A. Before proceeding meet at Project Site with AUTHORITY’S representative and parties involved 
in cutting and patching, including related trades. 

B. Examine surfaces to be cut and patched and conditions under which cutting and patching is to 
be performed. 

C. Review areas of potential interference and conflict; coordinate procedures and resolve before 
proceeding. 

3.02 PREPARATION 

A. Temporary Support: Provide temporary support of work to be cut. 
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B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

C. Adjacent Occupied Areas:  Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas. 

3.03 PERFORMANCE 

A. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill. 
4. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 

removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

5. Proceed with patching after construction operations requiring cutting are complete. 

B. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other work.  Patch with durable seams that are as invisible as 
practicable.  Provide materials and comply with installation requirements specified in other 
Sections, where applicable. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize evidence 
of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space.  Provide an even 
surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings to provide an even-plane surface of 
uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to 
a weather-tight condition and ensures thermal and moisture integrity of building 
enclosure. 
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3.04 CLEANING 

A. Clean areas and spaces where cutting and patching are performed.  Remove paint, mortar, 
oils, putty, and similar materials from adjacent finished surfaces. 

END OF SECTION 
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SECTION 01 77 00 
CONTRACT CLOSEOUT PROCEDURES 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Requirements for Substantial Completion 

B. Requirements for Final Completion 

C. Requirements for Final Payment and Final Acceptance 

1.02 RELATED SECTIONS 

A. Section 00 70 00 - General Conditions: Substantial Completion, Final Completion, Final 
Payment, Final Acceptance 

B. Section  01 11 13 - Summary of Work: Using Agency occupancy 

C. Section 01 29 73 – Schedule of Values 

D. Section 01 29 76 – Application for Payment 

E. Section 01 31 13 – Job Site Administration 

F. Section 01 33 00 – Submittal Procedures 

G. Section 01 71 13 – Mobilization and Demobilization  

H. Section 01 73 00 – Execution Requirements: Final cleaning, Project Record Documents, 
Operation and Maintenance Data, Warranties and Bonds, Spare Parts and Maintenance 
Materials 

I. Section  01 78 39 – Project Record Documents 

J. Section 01 91 00 - Commissioning 

1.03 SUBSTANTIAL COMPLETION SUBMITTALS 

Submit the following prior to requesting the Substantial Completion Inspection: 

A. Evidence of Compliance with Requirements of Authority Having Jurisdiction: 

1. Certificate of Occupancy 
2. Required Certificates of Inspection 
3. Other approvals as may be required 

B. Project Record Documents 
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C. Operation and Maintenance Data 

D. Spare Parts and Maintenance Materials 

E. Warranties and Bonds 

F. Keys and Keying Schedule 

G. No progress payments will be made for Substantial Completion until all required submittals 
have been submitted and accepted by the AUTHORITY.   

1.04 SUBSTANTIAL COMPLETION 

A. In accordance with Section 00 70 00 - General Conditions, Article 13.10 Substantial 
Completion, the CONTRACTOR shall notify the AUTHORITY in writing that the Work or a 
portion of the Work which has been specifically identified in the Contract Documents (except 
for items specifically listed by the CONTRACTOR as incomplete) is substantially complete 
and request that the AUTHORITY issue a Certificate of Substantial Completion.  The 
AUTHORITY will consider the CONTRACTOR’S request for Substantial Completion only 
when: 

1. Written request for Substantial Completion is provided at least 14 calendar days in 
advance of the AUTHORITY’S scheduled Substantial Completion inspection date. 

2. List of items to be completed or corrected is submitted. 
3. All Operation and Maintenance Manuals are submitted and approved by the 

AUTHORITY. 
4. All commissioning requirements have been met. 
5. All equipment and systems have been tested, adjusted, balanced and are fully 

operational. 
6. All demonstration and training requirements have been met. 
7. All automated and manual controls are fully operational. 
8. Operation of all equipment and systems has been demonstrated to AUTHORITY. 
9. Certificate of Occupancy is submitted. 
10. Certificates of Inspection for required inspections have been submitted. 
11. Project Record Documents for the Work or the portion of the Work being accepted are 

submitted and approved. 
12. Spare parts and maintenance materials are turned over to AUTHORITY. 
13. All keys are turned over to the AUTHORITY. 
14. All warranties and bonds are submitted and approved. 
15. Final cleaning has been completed to the satisfaction of the AUTHORITY. 

B. When all of the preceding requirements for the consideration of Substantial Completion have 
been met, the AUTHORITY will conduct a scheduled Substantial Completion inspection with 
its Architect/Engineers and Using Agency representatives.  If upon the completion of the 
inspection, the AUTHORITY should find that the Work is not substantially complete, 
AUTHORITY will promptly notify CONTRACTOR in writing, listing observed deficiencies. 
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C. The CONTRACTOR shall remedy deficiencies and send a second written notice of 
Substantial Completion. 

D. When the AUTHORITY finds the Work is substantially complete, it will have 14 days to issue 
a certificate of Substantial Completion with an attached punch list of deficiencies, all in 
accordance with the provisions of the General Conditions. 

E. The CONTRACTOR shall be responsible for scheduling the activities required for Substantial 
Completion to enable completion within the Contract Time. 

1.05 FINAL COMPLETION 

A. In accordance with Section 00 70 00 – General Conditions, Article 13.13 Final Completion, 
when the CONTRACTOR considers that it has completed all the deficiencies listed on the 
Substantial Completion punch list, and that the Work is otherwise complete, it shall submit 
written certification that: 

1. Contract Documents have been reviewed 
2. Work has been completed in accordance with Contract Documents, and deficiencies 

listed with certificate of Substantial Completion have been corrected 
3. Work is complete and ready for final inspection 

B. Upon the receipt of the preceding written notice, the AUTHORITY will conduct a Final 
Completion inspection.  If the AUTHORITY should then find the Work to be incomplete, it will 
promptly notify the CONTRACTOR in writing with a list of observed deficiencies. 

C. The CONTRACTOR shall remedy deficiencies and transmit to the AUTHORITY a second 
certification of Final Completion. 

D. When the AUTHORITY determines the Work is complete, all in accordance with the General 
Conditions article, “Final Completion and Application for Payment”, the CONTRACTOR may 
make application for Final Payment. 

1.06 REINSPECTION FEES 

A. In accordance with Section 00 70 00 – General Conditions, Articles 13.10 Substantial 
Completion and 13.12 Final Inspection, the CONTRACTOR shall pay for all costs incurred 
by the AUTHORITY for re-inspection.   

B. The AUTHORITY may deduct the re-inspection costs from the application for final payment. 
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1.07 FINAL ACCEPTANCE 

A. Following the issuance of Final Completion, and subject to the completion of requirements 
specified in Section 00 70 00 - General Conditions, Articles 13.14 Final Payment and 13.15 
Final Acceptance, the AUTHORITY will review the project files for completeness.  The 
AUTHORITY may require the CONTRACTOR to submit or re-submit any of the following 
documents, upon request: 

1. Contractor’s transmittal letter:  O&M Manuals 
2. Contractor’s transmittal letter:  Warranty/Bonds 
3. Contractor’s transmittal letter:  Record Documents 
4. Spare parts, maintenance materials receipts 
5. Contractor’s transmittal letter:  keys & keying schedule 
6. Contractor’s certification of insurance 
7. EEO compliance certification (Federally funded projects only) 
8. Submittals and miscellaneous registers 
9. Original final pay estimate 
10. Contractor’s release 
11. AUTHORITY of Labor Notice of Completion (NOC) 
12. Other documentation as required by the AUTHORITY 

B. Statement of Adjustment of Accounts – The AUTHORITY may require the CONTRACTOR 
to submit a final statement reflecting adjustments to the Contract Price showing: 

1. Original Contract Price 
2. Previous Change Orders 
3. Changes under allowances 
4. Changes under Unit Prices 
5. Deductions for uncorrected Work 
6. Penalties and bonuses 
7. Deductions for liquidated damages 
8. Deductions for re-inspection fees 
9. Other adjustments to Contract Price 
10. Total Contract Price as adjusted 
11. Previous payments 
12. Sum remaining due 

C. AUTHORITY will issue a final Change Order reflecting all remaining adjustments to Contract 
Price not previously made by Change Orders. 

D. See Section 01 29 73 - Schedule of Values for minimum value that shall be assigned for 
Final Acceptance. 

E. The CONTRACTOR shall cooperate with the AUTHORITY and shall provide the requested 
documentation. 

F. When the AUTHORITY determines its files are complete, it may make final payment and 
issue a letter of Final Acceptance. 
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PART 2 - PRODUCTS Not Used 

PART 3 - EXECUTION Not Used 

END OF SECTION 
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SECTION 01 78 39 
PROJECT RECORD DOCUMENTS 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Maintenance of Record Documents and Samples 

B. Submittal of Record Documents and Samples 

1.02 RELATED REQUIREMENTS 

A. Section 00 70 00  - General Conditions: Record Documents 

B. Section 01 11 13 – Summary of Work: Record survey 

C. Section 01 29 76 – Application for Payment 

D. Section 01 33 23 – Shop Drawings, Product Data, and Samples 

E. Section 01 77 00 – Contract Closeout Procedures 

F. Individual Specifications Sections: Manufacturer's certificates and certificates of inspection 

1.03 MAINTENANCE OF DOCUMENTS AND SAMPLES 

A. In addition to requirements in General Conditions, maintain at the site for AUTHORITY one 
accurate record copy of: 

1. Contract Drawings 
2. Specifications 
3. Addenda 
4. Change Orders and other modifications to the Contract 
5. Reviewed Shop Drawings, product data, and samples 
6. Survey and field records 
7. Field test records 
8. Inspection certificates 
9. Manufacturer's certificates 

B. Prior to Substantial Completion, provide original or legible copies of each item maintained by 
CONTRACTOR as listed in 01 78 39.1.02.B,C, and D above. 

C. Delegate responsibility for management of maintenance of Record Documents to one person 
on CONTRACTOR's staff as approved in advance by Contracting Officer. 

D. Promptly following award of Contract, secure from AUTHORITY, at no cost to the 
CONTRACTOR, one complete set of all Documents comprising the Contract. 
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E. Immediately upon receipt of job set described above, identify each Document with title 
"RECORD DOCUMENTS - JOB SET". 

F. Store record documents and samples in field office apart from documents used for 
construction.  Provide files, racks, and secure storage for record documents and samples. 

G. Label and file record documents and samples in accordance with section number listings in 
table of contents of this Project manual.  Label each document "PROJECT RECORD" in 
neat, large, printed letters. 

H. Maintain record documents in a clean, dry and legible condition. Do not use record 
documents for construction purposes. 

I. Use all means necessary to maintain job set of Record Documents completely protected 
from deterioration and from loss and damage until completion of Work and transfer of 
recorded data to Contracting Officer. 

J. Keep record documents and samples available for inspection by AUTHORITY. 

K. Upon request by the AUTHORITY and at time of each Application for Payment enable 
inspection of record documents by the AUTHORITY for review as to completeness. 

L. Contracting Officer's approval of current status of Record Documents will be prerequisite to 
Contracting Officer's approval of requests for progress payments and request for final 
payment. 

1. Prior to submitting each request for progress payment, secure Contracting Officer's 
approval of Record Documents as currently maintained. 

2. Prior to submitting request for Final Payment, obtain Contracting Officer's approval of 
final Record Documents. 

M. Do not use job set for any purpose except entry of new data and for review and copying by 
Contracting Officer. 

1.04 RECORDING 

A. Record information on a set of opaque Drawings, and in a copy of a Project manual, provided 
by AUTHORITY. 

B. Using felt tip marking pens or colored pencil, maintaining separate colors for each major 
system, clearly describe changes by note and by graphic line, as required.  Date all entries. 
Call attention to entry by a "cloud" around area or areas affected. 

C. Thoroughly coordinate all changes within Record Documents, making adequate and proper 
entries on each Specification Section and each sheet of Drawings and other Documents 
where such entry is required to properly show change or selection. 
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D. When a change within Record Documents is referenced to another document, such as a RFI, 
Shop Drawing or Change Order, attach a copy of the referenced document to the respective 
Record Drawing or Record Specification where the entry is made. 

E. Contract Drawings and Shop Drawings: Legibly mark each item to record actual construction, 
including: 

1. Measured locations of internal utilities and appurtenances concealed in construction, 
referenced to visible and accessible features of construction. 

2. Field changes of dimension and detail. 
3. Changes made by modifications. 
4. Details not on original Contract Drawings. 
5. References to related Shop Drawings and modifications 
6. Clearly label all changes and show dimensions to establish size and location.  All 

identifications shall be sufficiently descriptive to relate reliably to Specifications.   

F. Other Documents: Maintain manufacturer's certifications, inspection certifications, and field 
test records required by individual Specifications sections. 

1.05 SUBMITTALS 

A. Upon submittal of the completed Record Documents, make changes in Record Documents 
as required by the Contracting Officer. 

B. Transmit with cover letter in duplicate, listing: 

1. Date 
2. AUTHORITY's Project title and number 
3. CONTRACTOR's name, address, and telephone number 
4. Number and title of each record document 
5. Signature of CONTRACTOR or authorized representative. 

C. Final Record Documents shall include both hard copies and digitally scanned copies in .pdf format 
(high quality greyscale scans, minimum 200 pixels/inch).  Scans shall include front and back of 
drawings/documents where information occurs on both sides. 

PART 2 – PRODUCTS Not Used 

PART 3 - EXECUTION Not Used 

END OF SECTION 
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SECTION 02 41 19 

SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

1.02 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

1.03 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the 
measures proposed for protecting individuals and property, for environmental protection, for 
dust control and, for noise control. Indicate proposed locations and construction of barriers. 

B. Schedule of selective demolition activities with starting and ending dates for each activity. 

1.04 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

D. Hazardous Materials: Present in buildings and structures to be selectively demolished. A 
report on the presence of hazardous materials is on file for review and use. Examine report 
to become aware of locations where hazardous materials are present. 

1. Asbestos containing materials are reported in the following locations: 

a. Joint compound on gypsum board. 
b. Stainless steel sink mastic. 
c. Red and tan duct sealant or adhesive in Basement, Mechanical Rooms, and 

Penthouse. 
d. Hard fittings on pipes. 
e. Fire caulking in Penthouse. 
f. Dark grey gasket material on fans and boilers 
g. Off-white/tan sheet vinyl in First Floor Janitor’s Closet. 
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2. See complete report by USKH dated April 2011 on file with Owner.  
3. Do not disturb hazardous materials or items suspected of containing hazardous 

materials except under procedures specified elsewhere in the Contract Documents 
and by authorized personnel. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

G. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

3.02  UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving 
areas to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by 
Contractor. 

2. If services/systems are required to be removed, relocated, or abandoned, provide 
temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems to other parts of building. 

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and 
cap or plug remaining piping with same or compatible piping material. 
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b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same 
or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

e. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

3.03 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain. 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.04 SELECTIVE DEMOLITION 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations 
of governing regulations and as follows: 

1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage construction to remain or adjoining 
construction. Use hand tools or small power tools designed for sawing or grinding, not 
hammering and chopping. Temporarily cover openings to remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

3. Do not use cutting torches 
4. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
5. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

C. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

D. Existing Items to Remain: Protect construction indicated to remain against damage and 
soiling during selective demolition. When permitted by Architect, items may be removed to a 
suitable, protected storage location during selective demolition and cleaned and reinstalled 
in their original locations after selective demolition operations are complete. 
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3.05 CLEANING 

A. Remove demolition waste materials from Project site [and dispose of them in an EPA-
approved construction and demolition waste landfill acceptable to authorities having 
jurisdiction.] 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

C. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective 
demolition operations began. 

END OF SECTION 
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SECTION 05 12 00 

STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Structural steel. 

1.03 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described 
in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges." 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show fabrication of structural-steel components. 

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs): 
Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded 
joint whether prequalified or qualified by testing. 

1.05 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Mill test reports for structural steel, including chemical and physical properties. 

C. Product Test Reports: For the following: 

1. Bolts, nuts, and washers including mechanical properties and chemical analysis. 
2. Direct-tension indicators. 
3. Tension-control, high-strength, bolt-nut-washer assemblies. 
4. Shop primers. 

D. Field quality-control reports. 
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1.06 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

B. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 
2. AISC 341 and AISC 341s1. 
3. AISC 360. 
4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel 
members off ground and spaced by using pallets, dunnage, or other supports and spacers. 
Protect steel members and packaged materials from corrosion and deterioration. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

PART 2 - PRODUCTS 

2.01 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M ASTM A 572/A 572M, Grade 50. 

B. Channels, Angles-Shapes:  ASTM A 36/A 36M. 

C. Plate and Bar:  ASTM A 36/A 36M. 

D. Welding Electrodes: Comply with AWS requirements. 

2.02 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural 
bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, 
hardened carbon-steel washers; all with plain finish. 

1. Direct-Tension Indicators: ASTM F 959, Type 325, compressible-washer type with 
plain finish. 

B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, 
heavy-hex head assemblies consisting of steel structural bolts with splined ends, heavy-
hex carbon-steel nuts, and hardened carbon-steel washers. 

1. Finish:  Plain. 
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2.03 PRIMER 

A. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer 
complying with MPI#79 and compatible with topcoat. 

2.04 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate 
according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to 
AISC 360. 

1. Fabricate beams with rolling camber up. 
2. Mark and match-mark materials for field assembly. 
3. Complete structural-steel assemblies, including welding of units, before starting 

shop-priming operations. 

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

C. Bolt Holes: Cut, drill, mechanically thermal cut,  or punch standard bolt holes perpendicular 
to metal surfaces. 

D. Finishing: Accurately finish ends of columns and other members transmitting bearing 
loads. 

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to 
SSPC-SP 1, "Solvent Cleaning." 

F. Holes: Provide holes required for securing other work to structural steel and for other work 
to pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt 
holes or enlarge holes by burning. 

2.05 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified. 

1. Joint Type:  Pretensioned. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

2.06 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces to be field welded. 
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B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and 
spatter, slag, or flux deposits. Prepare surfaces according to the following specifications 
and standards: 

1. SSPC-SP 2, "Hand Tool Cleaning." 

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a minimum dry film 
thickness of 1.5 mils. Use priming methods that result in full coverage of joints, corners, 
edges, and exposed surfaces. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep 
structural steel secure, plumb, and in alignment against temporary construction loads and 
loads equal in intensity to design loads. Remove temporary supports when permanent 
structural steel, connections, and bracing are in place unless otherwise indicated. 

3.02 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 
AISC 303 and AISC 360. 

B. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard 
Practice for Steel Buildings and Bridges." 

C. Align and adjust various members that form part of complete frame or structure before 
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that 
are in permanent contact with members. Perform necessary adjustments to compensate 
for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

D. Splice members only where indicated. 

E. Do not use thermal cutting during erection unless approved by Architect. Finish thermally 
cut sections within smoothness limits in AWS D1.1/D1.1M. 

F. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that 
must be enlarged to admit bolts. 

3.03 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified. 
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1. Joint Type:  Pretensioned. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

3.04 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Bolted Connections: Inspect bolted connections according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M. 

3.05 REPAIRS AND PROTECTION 

A. Touchup Painting: Immediately after erection, clean exposed areas where primer is 
damaged or missing and paint with the same material as used for shop painting to comply 
with SSPC-PA 1 for touching up shop-painted surfaces. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 
power-tool cleaning. 

END OF SECTION 
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SECTION 05 73 00 

DECORATIVE METAL RAILINGS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Stainless-steel decorative railings. 

1.02 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Manufacturer's product lines of railings assembled from standard components. 

B. Shop Drawings: Include plans, elevations, sections, and attachment details. 

C. Delegated-Design Submittal: For installed products indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.03 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency, according to ASTM E894 and ASTM E935. 

B. Evaluation Reports: For post-installed anchors, from ICC-ES. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Blum, Julius & Co., Inc. 
2. Laurence, C. R. Co., Inc. 
3. Livers Bronze Co. 

B. Product Options: Information on Drawings and in Specifications establishes requirements 
for system's aesthetic effects and performance characteristics. 

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval. 

http://www.specagent.com/Lookup?ulid=1568
http://www.specagent.com/Lookup?uid=123457106513
http://www.specagent.com/Lookup?uid=123457106516
http://www.specagent.com/Lookup?uid=123457106517
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2.02 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design railings, including attachment to building construction. 

B. Structural Performance: Railings, including attachment to building construction, shall 
withstand the effects of gravity loads and the following loads and stresses within limits and 
under conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft.. 
b. Infill load and other loads need not be assumed to act concurrently. 

2.03 METALS, GENERAL 

A. Brackets, Flanges, and Anchors: Same metal and finish as supported rails unless otherwise 
indicated. 

2.04 STAINLESS STEEL 

A. Tubing: ASTM A554, Grade MT 304. 

B. Pipe: ASTM A312/A312M, Grade TP 304. 

C. Castings: ASTM A743/A743M, Grade CF 8 or CF 20. 

D. Sheet, Strip, Plate, and Flat Bar: ASTM A666, Type 304. 

2.05 FASTENERS 

A. Fastener Materials: Unless otherwise indicated, provide the following: 

1. Stainless-Steel Components:  Type 304 stainless-steel fasteners. 
2. Dissimilar Metals:  Type 304 stainless-steel fasteners. 

2.06 MISCELLANEOUS MATERIALS 

A. Wood Rails: Clear, straight-grained hardwood rails secured to recessed metal subrail. 

1. Species:  Red oak. 
2. Finish:  Transparent polyurethane. 
3. Staining:  Match existing. 

B. Polyurethane Topcoat: Complying with MPI#72 and compatible with undercoat. 
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2.07 FABRICATION 

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, 
member sizes and spacing, details, finish, and anchorage, but not less than that required to 
support structural loads. 

B. Connections: Fabricate railings with welded or nonwelded. 

C. Welded Connections: Cope components at connections to provide close fit, or use fittings 
designed for this purpose. Weld all around at connections, including at fittings. 

1. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary 
Joint Finish Standards" for Type 1 welds; no evidence of a welded joint. 

D. Mechanical Connections: Connect members with concealed mechanical fasteners and 
fittings. Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 

E. Form changes in direction by inserting prefabricated elbow fittings. 

F. Close exposed ends of hollow railing members with prefabricated end fittings. 

G. Provide wall returns at ends of wall-mounted handrails. 

H. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous 
fittings, and anchors to interconnect railing members to other work. 

2.08 STAINLESS STEEL FINISHES 

A. Directional Satin Finish: ASTM A480/A480M, No. 4. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

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

B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in 
location, alignment, and elevation; measured from established lines and levels and free of 
rack. 

1. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 
2. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet. 

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

D. Attach handrails to floors with brackets. 

1. Use type of bracket with predrilled hole for exposed lag bolt anchorage. 
2. Locate brackets at spacing required to support structural loads. 

END OF SECTION 05 73 00 
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SECTION 05 73 13 

GLAZED DECORATIVE METAL RAILINGS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Glass- and plastic-supported railings. 

1.02 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Manufacturer's product lines of railings assembled from standard components. 

B. Shop Drawings: Include plans, elevations, sections, and attachment details. 

C. Samples: For each type of exposed finish required. 

D. Delegated-Design Submittal: For installed products indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.03 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency, according to ASTM E894 and ASTM E935. 

B. Evaluation Reports: For post-installed anchors, from ICC-ES. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Laurence, C. R. 
Co., Inc.; GRS B5S Series Standard Square Base System or a comparable product by one 
of the following: 

1. Blum, Julius & Co., Inc 
2. Livers Bronze Co. 

http://www.specagent.com/Lookup?ulid=9380
http://www.specagent.com/Lookup?uid=123457106585
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B. Product Options: Information on Drawings and in Specifications establishes requirements 
for system's aesthetic effects and performance characteristics. 

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval. 

2.02 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 
"Quality Requirements," to design railings, including attachment to building construction. 

B. Structural Performance: Railings, including attachment to building construction, shall 
withstand the effects of gravity loads and the following loads and stresses within limits and 
under conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft.. 
b. Infill load and other loads need not be assumed to act concurrently. 

3. Glass-Supported Railings: Support each section of top rail by a minimum of three 
glass panels or by other means so top rail will remain in place if any one panel fails. 

2.03 METALS, GENERAL 

A. Brackets, Flanges, and Anchors: Same metal and finish as supported rails unless otherwise 
indicated. 

2.04 ALUMINUM 

A. Aluminum, General: Provide alloy and temper recommended by aluminum producer and 
finisher for type of use and finish indicated, and with strength and durability properties for 
each aluminum form required not less than that of alloy and temper designated below. 

B. Extruded Bars and Shapes, Including Extruded Tubing: ASTM B221, Alloy 6063-T5/T52. 

C. Plate and Sheet: ASTM B209, Alloy 6061-T6. 

D. Die and Hand Forgings: ASTM B247, Alloy 6061-T6. 

E. Castings: ASTM B26/B26M, Alloy A356.0-T6. 

2.05 GLASS AND GLAZING MATERIALS 

A. Safety Glazing: Glazing shall comply with 16 CFR 1201, Category II. 
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B. Tempered Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated), Type 1 
(transparent flat glass), Quality-Q3. Provide products that have been tested for surface and 
edge compression according to ASTM C1048 and for impact strength according to 
16 CFR 1201 for Category II materials. 

1. Glass Color: Clear. 
2. Thickness for Structural Glass Balusters: As required by structural loads, but not less 

than 12.0 mm. 

C. Safety Glazing Labeling: Permanently mark glass with certification label of the SGCC or 
another certification agency acceptable to authorities having jurisdiction. Label shall indicate 
manufacturer's name, type of glass, thickness, and safety glazing standard with which glass 
complies. 

2.06 FASTENERS 

A. Fastener Materials: Unless otherwise indicated, provide the following: 
1. Stainless Steel Components: Type 304 stainless steel fasteners. 

2.07 MISCELLANEOUS MATERIALS 

A. Wood Rails: Clear, straight-grained hardwood rails secured to recessed metal subrail. 

1. Species:  Red oak. 
2. Finish: Transparent polyurethane. 
3. Staining: Match existing.. 

B. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

2.08 FABRICATION 

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, 
member sizes and spacing, details, finish, and anchorage, but not less than that required to 
support structural loads. 

B. Mechanical Connections: Connect members with concealed mechanical fasteners and 
fittings. Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 

C. Form changes in direction by inserting prefabricated elbow fittings. 

D. Bend members in jigs to produce uniform curvature for each configuration required; 
maintain cross section of member throughout entire bend without buckling, twisting, 
cracking, or otherwise deforming exposed surfaces of components. 

E. Close exposed ends of hollow railing members with prefabricated end fittings. 

F. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous 
fittings, and anchors to interconnect railing members to other work where indicated. 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT 
Project Number 19003  Construction Documents 

  GLAZED DECORATIVE METAL RAILINGS 

  Page 05 73 13 - 4 

2.09 GLAZING PANEL FABRICATION 

A. Structural Balusters: Provide tempered glass panels. 

2.10 ALUMINUM FINISHES 

A. Color Anodic Finish: AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker. 

1. Color:  Medium bronze. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

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

B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in 
location, alignment, and elevation; measured from established lines and levels and free of 
rack. 
1. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet. 

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

1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete, 
masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

D. Glass-Supported Railings: Install assembly to comply with railing manufacturer's written 
instructions. 

END OF SECTION 
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SECTION 06 10 00 

ROUGH CARPENTRY 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 

B. Related Requirements: 

1. Section 06 16 00 "Sheathing" for sheathing, subflooring, and underlayment. 

1.03 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches 
nominal size in least dimension. 

C. Exposed Framing: Framing not concealed by other construction. 

1.04 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For dimension lumber specified to comply with minimum allowable 
unit stresses. Indicate species and grade selected for each use and design values 
approved by the ALSC Board of Review. 

B. Evaluation Reports: For the following, from ICC-ES: 

1. Post-installed anchors. 
2. Metal framing anchors. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation. Protect wood products from weather by covering with waterproof sheeting, 
securely anchored. Provide for air circulation around stacks and under coverings. 
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PART 2 - PRODUCTS 

2.01 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading 
agency is indicated, comply with the applicable rules of any rules-writing agency certified 
by the ALSC Board of Review. Grade lumber by an agency certified by the ALSC Board of 
Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade 

stamp on end or back of each piece or omit grade stamp and provide certificates of 
grade compliance issued by grading agency. 

3. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  15 percent for 2-inch nominal thickness or less; 19 
percent for more than 2-inch nominal thickness unless otherwise indicated. 

C. Engineered Wood Products: Acceptable to authorities having jurisdiction and for which 
current model code research or evaluation reports exist that show compliance with building 
code in effect for Project. 

1. Allowable design stresses, as published by manufacturer, shall meet or exceed 
those indicated. Manufacturer's published values shall be determined from empirical 
data or by rational engineering analysis and demonstrated by comprehensive testing 
performed by a qualified independent testing agency. 

2.02 DIMENSION LUMBER FRAMING 

A. Joists, Rafters, and Other Framing:  No. 2 grade. 

1. Species: 

a. Douglas fir-larch; WCLIB or WWPA. 
b. Hem-fir; WCLIB or WWPA. 

B. Exposed Framing: Hand-select material for uniformity of appearance and freedom from 
characteristics, on exposed surfaces and edges, that would impair finish appearance, 
including decay, honeycomb, knot-holes, shake, splits, torn grain, and wane. 

1. Species and Grade: Hem-fir; No. 1 grade; WCLIB or WWPA. 
2. Species and Grade: Douglas fir-larch (north); No. 1 grade; NLGA. 

2.03 ENGINEERED WOOD PRODUCTS 

A. Source Limitations: Obtain each type of engineered wood product from single source from 
a single manufacturer. 
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2.04 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of 
other construction. 

B. Dimension Lumber Items:  Construction or No. 2 grade lumber of any species. 

C. Concealed Boards:  15 percent maximum moisture content and any of the following 
species and grades: 

1. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB, or 
WWPA  

2. Western woods; Construction or No. 2 Common grade; WCLIB or WWPA. 

D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade 
lumber of any species may be used provided that it is cut and selected to eliminate defects 
that will interfere with its attachment and purpose. 

E. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 

2.05 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C, in thickness indicated or, if 
not indicated, not less than ¾” nominal thickness. 

2.06 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 
specified in this article for material and manufacture. 

B. Nails, Brads, and Staples: ASTM F 1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, as noted or equivalent. 

2.07 METAL FRAMING ANCHORS 

A. Allowable design loads, as published by manufacturer, shall meet or exceed those of 
basis-of-design products. 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. Framing anchors shall be 
punched for fasteners adequate to withstand same loads as framing anchors. 
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PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

B. Framing with Engineered Wood Products: Install engineered wood products to comply with 
manufacturer's written instructions. 

C. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted. Fit rough carpentry accurately to other construction. Locate furring,  nailers, 
blocking,and similar supports to comply with requirements for attaching other construction. 

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels. 

E. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole. 

F. Do not splice structural members between supports unless otherwise indicated. 

G. Provide blocking and framing as indicated and as required to support facing materials, 
fixtures, specialty items, and trim. 

H. Sort and select lumber so that natural characteristics do not interfere with installation or 
with fastening other materials to lumber. Do not use materials with defects that interfere 
with function of member or pieces that are too small to use with minimum number of joints 
or optimum joint arrangement. 

I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC). 
2. ICC-ES evaluation report for fastener. 

J. Use steel common nails unless otherwise indicated. 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. Drive nails snug but do not countersink nail heads unless otherwise indicated. 

K. For exposed work, arrange fasteners in straight rows parallel with edges of members, with 
fasteners evenly spaced, and with adjacent rows staggered. 

END OF SECTION  
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SECTION 06 16 00 

SHEATHING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Subflooring. 

B. Related Requirements:  

1. Section 06 10 00 "Rough Carpentry" for plywood backing panels. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 
Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 
Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.01 WOOD PANEL PRODUCTS 

A. Thickness: As needed to comply with requirements specified, but not less than thickness 
indicated. 

B. Factory mark panels to indicate compliance with applicable standard. 

2.02 SUBFLOORING AND UNDERLAYMENT 

A. Plywood Combination Subfloor-Underlayment: DOC PS 1, Exposure 1, Underlayment 
single-floor panels. 
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1. Span Rating: Not less than 48. 
2. Nominal Thickness: Not less than 1 1/8” inch. 
3. Edge Detail:  Tongue and groove. 
4. Surface Finish: Fully sanded face. 

2.03 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 

B. Nails, Brads, and Staples: ASTM F 1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

D. Screws for Fastening Sheathing to Wood Framing: ASTM C 1002. 

2.04 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Wood Framing: Formulation complying with 
APA AFG-01 that is approved for use with type of construction panel indicated by 
manufacturers of both adhesives and panels. 

1. Adhesives shall have a VOC content of 50 g/L or less. 

PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too 
small to use with minimum number of joints or optimum joint arrangement. Arrange joints 
so that pieces do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against 
abutting construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated. 

D. Use common wire nails unless otherwise indicated. 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. Install fasteners without splitting wood. 

3.02 WOOD STRUCTURAL PANEL INSTALLATION 

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered 
Wood Construction Guide," for types of structural-use panels and applications indicated. 

B. Fastening Methods: Fasten panels as indicated below: 

1. Combination Subfloor-Underlayment:  
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a. Glue and nail to wood framing. 
b. Space panels 1/8 inch apart at edges and ends. 

END OF SECTION 
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SECTION 06 18 00 

GLUED-LAMINATED CONSTRUCTION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes framing using structural glued-laminated timber. 

B. Related Requirements: 

1. Section 06 10 00 "Rough Carpentry" for dimension lumber items associated with 
structural glued-laminated timber. 

1.03 DEFINITIONS 

A. Structural Glued-Laminated (Glulam) Timber: An engineered, stress-rated timber product 
assembled from selected and prepared wood laminations bonded together with adhesives 
and with the grain of the laminations approximately parallel longitudinally. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include data on lumber, adhesives, fabrication, and protection. 
2. For connectors. Include installation instructions. 

B. Shop Drawings: 

1. Show layout of structural glued-laminated timber system and full dimensions of each 
member. 

2. Indicate species and laminating combination. 

1.05 INFORMATIONAL SUBMITTALS 

A. Certificates of Conformance: Issued by a qualified testing and inspecting agency indicating 
that structural glued-laminated timber complies with requirements in AITC A190.1. 

B. Research/Evaluation Reports: For structural glued-laminated timber and timber 
connectors, from ICC-ES. 
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1.06 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  An AITC- or APA-EWS-licensed firm. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. General: Comply with provisions in AITC 111. 

B. Individually wrap members using plastic-coated paper covering with water-resistant seams. 

PART 2 - PRODUCTS 

2.01 STRUCTURAL GLUED-LAMINATED TIMBER 

A. General: Provide structural glued-laminated timber that complies with AITC A190.1 and 
AITC 117 or research/evaluation reports acceptable to authorities having jurisdiction. 

1. Factory mark each piece of structural glued-laminated timber with AITC Quality Mark 
or APA-EWS trademark. Place mark on surfaces that are not exposed in the 
completed Work. 

2. Provide structural glued-laminated timber made from single species. 
3. Provide structural glued-laminated timber made from solid lumber laminations; do 

not use laminated veneer lumber. 
4. Provide structural glued-laminated timber made with wet-use adhesive complying 

with AITC A190.1. 
5. Adhesive shall not contain urea-formaldehyde resins. 

B. Species and Grades for Structural Glued-Laminated Timber:  Douglas fir-larch that 
complies with combination symbols indicated. 

C. Appearance Grade:  Architectural, complying with AITC 110. 

1. For Architectural appearance grade, fill voids as required by AITC 110. 

2.02 TIMBER CONNECTORS 

A. Provide bolts, 3/4 inch unless otherwise indicated, complying with ASTM A 307, Grade A; 
nuts complying with ASTM A 563; and, where indicated, flat washers. 

B. Materials: Unless otherwise indicated, fabricate from the following materials: 

1. Structural-steel shapes, plates, and flat bars complying with ASTM A 36/A 36M. 

C. Finish steel assemblies and fasteners with rust-inhibitive primer, 2-mil dry film thickness. 

2.03 MISCELLANEOUS MATERIALS 

A. End Sealer: Manufacturer's standard, transparent, colorless wood sealer that is effective in 
retarding the transmission of moisture at cross-grain cuts and is compatible with indicated 
finish. 
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B. Penetrating Sealer: Manufacturer's standard, transparent, penetrating wood sealer that is 
compatible with indicated finish. 

2.04 FABRICATION 

A. Shop fabricate for connections to greatest extent possible, including cutting to length and 
drilling bolt holes. 

1. Dress exposed surfaces as needed to remove planing and surfacing marks. 

B. End-Cut Sealing: Immediately after end cutting each member to final length, apply a 
saturation coat of end sealer to ends and other cross-cut surfaces, keeping surfaces flood 
coated for not less than 10 minutes. 

C. Seal Coat: After fabricating, sanding, and end-coat sealing, apply a heavy saturation coat 
of penetrating sealer on surfaces of each unit. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates in areas to receive structural glued-laminated timber, with Installer 
present, for compliance with requirements, installation tolerances, and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. General: Erect structural glued-laminated timber true and plumb and with uniform, close-
fitting joints. Provide temporary bracing to maintain lines and levels until permanent 
supporting members are in place. 

1. Handle and temporarily support glued-laminated timber to prevent surface damage, 
compression, and other effects that might interfere with indicated finish. 

B. Cutting: Avoid extra cutting after fabrication. Where field fitting is unavoidable, comply with 
requirements for shop fabrication. 

C. Fit structural glued-laminated timber by cutting and restoring exposed surfaces to match 
specified surfacing. 

1. Predrill for fasteners using timber connectors as templates. 
2. Finish exposed surfaces to remove planing or surfacing marks and to provide a 

finish equivalent to that produced by machine sanding with No. 120 grit sandpaper. 
3. Coat cross cuts with end sealer. 

D. Install timber connectors as indicated. 

1. Unless otherwise indicated, install bolts with same orientation within each 
connection and in similar connections. 
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2. Install bolts with orientation as indicated or, if not indicated, as directed by Architect. 

3.03 ADJUSTING 

A. Repair damaged surfaces and finishes after completing erection. Replace damaged 
structural glued-laminated timber if repairs are not approved by Architect. 

3.04 PROTECTION 

A. Do not remove wrappings on individually wrapped members until they no longer serve a 
useful purpose, including protection from weather, sunlight, soiling, and damage from work 
of other trades. 

1. Coordinate wrapping removal with finishing work. Retain wrapping where it can 
serve as a painting shield. 

2. Slit underside of wrapping to prevent accumulation of moisture inside the wrapping. 

END OF SECTION 
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SECTION 06 40 23 

INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Interior standing and running trim. 
2. Shop finishing of interior architectural woodwork. 

1.02 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Manufactured field-finished wood flooring paneling. 

B. Shop Drawings: For each type of assembly and accessory. Include plans, sections, and 
attachment details. Include expansion provisions and trim details. 

1.03 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install interior architectural woodwork until 
building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 
temperature and relative humidity at levels designed for building occupants for the 
remainder of the construction period. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Hardwood Flooring Paneling: Comply with NWFA A500 for species, grade, and cut. 

2.02 ARCHITECTURAL WOODWORK, GENERAL 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 
Standards for grades of interior architectural woodwork indicated for construction, finishes, 
installation, and other requirements. 

2.03 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH 

A. Architectural Woodwork Standards Grade:  Custom. 
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B. Hardwood Lumber: 

1. Species: Red oak. 
2. Cut: Plain sliced/plain sawn. 
3. Wood Moisture Content:  8 to 13 percent. 

2.04 FIELD-FINISHED WOOD FLOORING PANELING 

A. Solid-Wood Flooring: Kiln dried to 6 to 9 percent maximum moisture content; tongue and 
groove and end matched, square edge; with backs channeled. 

1. Grade and Species:  Select red oak. 
2. Cut:  Plain sawn. 
3. Thickness:  25/32 inch. 
4. Face Width:  3-1/8 inches. 
5. Lengths:  Random-length strips complying with applicable grading rules. 

2.05 HARDWOOD SHEET MATERIALS 

A. Composite Wood and Agrifiber Products: Provide materials that comply with requirements 
of the Architectural Woodwork Standards for each type of interior architectural woodwork 
and quality grade specified unless otherwise indicated. 

1. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1. 

a. Match species and color.  Basis-of-Design is rotary cut birch. 

2.06 MISCELLANEOUS MATERIALS 

A. Guardrail Supports:  Bright brass tubing to match existing. 

B. Furring, Blocking, Shims, and Nailers: Softwood or hardwood lumber, kiln-dried to less than 
15 percent moisture content. 

2.07 FABRICATION 

A. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated. 

1. Ease edges to radius indicated for the following: 

a. Edges of Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated. 
b. Edges of Rails and Similar Members More Than 3/4 Inch  
c. Chamfer edges where indicated on Drawings. 
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PART 3 - EXECUTION 

3.01 PREPARATION 

A. Before installation, condition interior architectural woodwork to humidity conditions in 
installation areas for not less than 72 hours prior to beginning of installation. 

3.02 INSTALLATION 

A. Grade: Install interior architectural woodwork to comply with same grade as item to be 
installed. 

B. Install interior architectural woodwork level, plumb, true in line, and without distortion. 

1. Shim with concealed shims. 
2. Install level and plumb to a tolerance of 1/8 inch in 96 inches. 

C. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, 
and repair damaged finish at cuts. 

D. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to 
substrates. 

1. Secure concealed fasteners and blind nailing. 
2. Use fine finishing nails for exposed fastening, countersunk and filled flush with interior 

architectural woodwork. 

E. Standing and Running Trim: 

1. Install with minimum number of joints possible, using full-length pieces (from 
maximum length of lumber available) to greatest extent possible. 

2. Do not use pieces less than 36 inches long, except where shorter single-length pieces 
are necessary. 

3. Scarf running joints and stagger in adjacent and related members. 
4. Fill gaps, if any, between top of base and wall with plastic wood filler; sand smooth; 

and finish same as wood base if finished. 
5. Install standing and running trim with no more variation from a straight line than 1/8 

inch in 96 inches. 

END OF SECTION 
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SECTION 07 53 23 

ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Alterations to adhered ethylene-propylene-diene-terpolymer (EPDM) roofing system. 
2. Roof insulation. 
3. Cover board. 
4. Walkways. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.03 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates: 

1. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that 
all materials supplied under this Section are acceptable and the materials and 
workmanship does not void the existing special warranty. 

B. Product Test Reports: For components of roof membrane and insulation, for tests 
performed by a qualified testing agency, indicating compliance with specified requirements. 

C. Sample warranties. 

1.04 CLOSEOUT SUBMITTALS 

A. Certified statement from existing roof membrane manufacturer stating that existing roof 
warranty has not been affected by Work performed under this Section. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed for roofing system 
identical to that used for this Project. 

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 
system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty. 
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1.06 WARRANTY 

A. Special Warranty: Statement from existing roof membrane manufacturer stating that 
existing roof warranty has not been affected by Work performed under this Section. 

B. Special Project Warranty: Roof is currently under an installer’s warranty through July 2019 
by Rain Proof Roofing. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when 
tested according to ASTM G152, ASTM G154, or ASTM G155. 

B. Exterior Fire-Test Exposure: ASTM E108 or UL 790, Class A; for application and roof 
slopes indicated; testing by a qualified testing agency. Identify products with appropriate 
markings of applicable testing agency. 

2.02 ETHYLENE-PROPYLENE-DIENE-TERPOLYMER (EPDM) ROOFING 

A. EPDM Sheet: ASTM D4637/D4637M, Type I, nonreinforced, EPDM sheet. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Carlisle SynTec Incorporated, no substitutions 

2. Thickness:  60 mils, nominal. 
3. Exposed Face Color: Black. 

2.03 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with other roofing components. 

B. Sheet Flashing: 60-mil-thick EPDM, partially cured or cured, according to application. 

C. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer. 

D. Bonding Adhesive: Manufacturer's standard. 

E. Seaming Material:  Manufacturer's standard, synthetic-rubber polymer primer and 3-inch-
wide minimum, butyl splice tape with release film. 

F. Lap Sealant: Manufacturer's standard, single-component sealant, colored to match 
membrane roofing. 

G. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant. 
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H. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening components 
to substrate, and acceptable to roofing system manufacturer. 

I. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet 
flashings, molded pipe boot flashings, preformed inside and outside corner sheet flashings, 
reinforced EPDM securement strips, T-joint covers, in-seam sealants, termination reglets, 
cover strips, and other accessories. 

2.04 ROOF INSULATION 

A. Molded (Expanded) Polystyrene Board Insulation: ASTM C578, Type II, 1.35-lb/cu. ft. 
minimum density, 13-psi minimum compressive strength, square edge.  Reuse of existing is 
acceptable. 

B. Tapered Insulation: Provide factory-tapered insulation boards. 

1. Material: Match roof insulation. 
2. Slope:  1:48 minimum positive slope. 

2.05 INSULATION ACCESSORIES 

A. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof 
insulation and cover boards to substrate, and acceptable to roofing system manufacturer. 

B. Cover Board: DOC PS 2, Exposure 1, oriented strand board, 7/16 inch thick. 

C. Cover Board: ASTM C1177/C1177M, glass-mat, water-resistant gypsum substrate, or 
ASTM C1278/C1278M, fiber-reinforced gypsum board. 

1. Thickness:  5/8 inch. 
2. Surface Finish:  Factory primed. 

D. Cover Board: ASTM C1289 Type II, Class 4, Grade 1, 1/2-inch-thick polyisocyanurate, with 
a minimum compressive strength of 80 psi. 

2.06 VAPOR RETARDER 

A. Polyethylene Film: ASTM D 4397, 8 mils thick, minimum, with maximum permeance rating 
of 0.10 perm. 

1. Tape: Pressure-sensitive tape of type recommended by vapor retarder manufacturer 
for sealing joints and penetrations in vapor retarder. 

2.07 WALKWAYS 

A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured 
walkway pads, approximately 3/16 inch thick and acceptable to roofing system 
manufacturer. 
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1. Size: Approximately 30 by 30 inches 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

3.02 ROOFING INSTALLATION, GENERAL 

A. Complete terminations and base flashings and provide temporary seals to prevent water 
from entering completed sections of roofing system at end of workday or when rain is 
forecast. Remove and discard temporary seals before beginning work on adjoining roofing. 

B. Install roof membrane and auxiliary materials to tie in to existing roofing to maintain 
weathertightness of transition and to not void warranty for existing roofing system. 

3.03 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board per manufacturer’s written instructions.. 

1. Locate end joints over crests of steel roof deck. 
2. Tightly butt substrate boards together. 
3. Cut substrate board to fit tight around penetrations. 
4. Loosely lay substrate board over roof deck. 

3.04 VAPOR RETARDER INSTALLATION 

A. Polyethylene Film: Loosely lay polyethylene-film vapor retarder in a single layer over area to 
receive vapor retarder, side lapping sheet to existing vapor retarders a minimum of 2 
inches. 

1. Extend vertically up projections to a minimum height equal to height of insulation and 
cover board. 

2. Continuously seal side and end laps with tape. 

3.05 INSULATION INSTALLATION 

A. Coordinate installing roofing system components so insulation is not exposed to 
precipitation or left exposed at end of workday. 

B. Comply with roofing system and insulation manufacturer's written instructions for installing 
roof insulation. 

C. Installation Over Metal Decking: 

1. Install base layer of insulation per manufacturer’s written instructions.. 
a. Trim insulation neatly to fit around penetrations and projections. 
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b. Make joints between adjacent insulation boards not more than 1/4 inch in width. 
c. Fill gaps exceeding 1/4 inch with insulation. 
d. Cut and fit insulation within 1/4 inch of nailers and penetrations. 
e. Loosely lay base layer of insulation units over substrate. 

3.06 INSTALLATION OF COVER BOARDS 

A. Install cover boards over insulation with long joints in continuous straight lines with end 
joints staggered between rows. Offset joints of insulation below a minimum of 6 inches in 
each direction. 

1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to 
intersecting sloping roof decks. 

2. At internal roof drains, conform to slope of drain sump. 

a. Trim cover board so that water flow is unrestricted. 

3. Cut and fit cover board tight to nailers, projections, and penetrations. 
4. Loosely lay cover board over substrate. 
5. Adhere cover board to substrate using adhesive according to FM Approvals' RoofNav 

assembly requirements and FM Global Property Loss Prevention Data Sheet 1-29 for 
specified Windstorm Resistance Classification, as follows: 

a. Set cover board in a solid mopping of hot roofing asphalt, applied within plus or 
minus 25 deg F of equiviscous temperature. 

b. Set cover board in ribbons of bead-applied insulation adhesive, firmly pressing 
and maintaining insulation in place. 

c. Set cover board in a uniform coverage of full-spread insulation adhesive, firmly 
pressing and maintaining insulation in place. 

B. Install slip sheet over cover board and immediately beneath roofing. 

3.07 ADHERED ROOFING INSTALLATION 

A. Adhere roof membrane over area to receive roofing according to roofing system 
manufacturer's written instructions. 

B. Unroll membrane roof membrane and allow to relax before installing. 

C. Accurately align roof membrane, and maintain uniform side and end laps of minimum 
dimensions required by manufacturer. Stagger end laps. 

D. Bonding Adhesive: Apply to substrate and underside of roof membrane at rate required by 
manufacturer, and allow to partially dry before installing roof membrane. Do not apply to 
splice area of roof membrane. 

E. In addition to adhering, mechanically fasten roof membrane securely at terminations, 
penetrations, and perimeters. 

F. Apply roof membrane with side laps shingled with slope of roof deck where possible. 

G. Tape Seam Installation: Clean and prime both faces of splice areas, apply splice tape. 
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1. Firmly roll side and end laps of overlapping roof membrane to ensure a watertight 
seam installation. 

2. Apply lap sealant and seal exposed edges of roofing terminations. 

3.08 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories, and adhere to substrates 
according to roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and 
allow to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 
flashing. 

D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping 
sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges 
of sheet flashing terminations. 

E. Turn flashing membrane over top of roof curb and mechanically anchor to substrate. 

3.09 WALKWAY INSTALLATION 

A. Flexible Walkways: Install walkway products according to manufacturer's written 
instructions. 

1. Install flexible walkways at the perimeter of the new rooftop unit. 
2. Provide 6-inchclearance between adjoining pads. 
3. Adhere walkway products to substrate with compatible adhesive according to roofing 

system manufacturer's written instructions. 

3.10 PROTECTING AND CLEANING 

A. Correct deficiencies in or remove roofing system that does not comply with requirements, 
repair substrates, and repair or reinstall roofing system to a condition free of damage and 
deterioration at time of Substantial Completion and according to warranty requirements. 

B. Clean overspray and spillage from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction. 

END OF SECTION 
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SECTION 07 92 00 

JOINT SEALANTS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Latex joint sealants. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product. 

B. Samples: For each kind and color of joint sealant required. 

1.03 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranties. 

1.04 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace 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. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 
replace those joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 JOINT SEALANTS, GENERAL 

A. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
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2.02 LATEX JOINT SEALANTS 

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Pecora Corporation. 
b. Sherwin-Williams Company (The). 
c. Tremco Commercial Sealants and Waterproofing. 

2.03 JOINT-SEALANT BACKING 

A. Cylindrical Sealant Backings: ASTM C1330, Type O (open-cell material), and of size and 
density to control sealant depth and otherwise contribute to producing optimum sealant 
performance. 

B. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer. 

2.04 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. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.01 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. Clean nonporous joint substrate surfaces with chemical cleaners or other means that 

do not stain, harm substrates, or leave residues capable of interfering with adhesion. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or 
as indicated by preconstruction joint-sealant-substrate tests or prior experience. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer 
with adjoining surfaces. 

http://www.specagent.com/Lookup?ulid=9454
http://www.specagent.com/Lookup?uid=123457013358
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3.02 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with ASTM C1193 and joint-sealant manufacturer's written installation 
instructions for products and applications indicated, unless more stringent requirements 
apply. 

B. Install sealant backings of kind 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. 

C. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 

D. Install sealants using proven techniques that 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 in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or 
curing begins, tool sealants to form smooth, uniform beads of configuration indicated. Use 
tooling agents that are approved in writing by sealant manufacturer and that do not discolor 
sealants or adjacent surfaces. 

1. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise 
indicated. 

END OF SECTION 
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SECTION 07 92 19 

ACOUSTICAL JOINT SEALANTS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes acoustical joint sealants. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each acoustical joint sealant. 

1.03 INFORMATIONAL SUBMITTALS 

A. Sample warranties. 

1.04 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace acoustical 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. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish acoustical joint sealants to 
repair or replace those joint sealants that do not comply with performance and other 
requirements specified in this Section within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Provide acoustical joint-sealant products that effectively reduce airborne sound 
transmission through perimeter joints and openings in building construction, as 
demonstrated by testing representative assemblies according to ASTM E90. 
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2.02 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex acoustical 
sealant complying with ASTM C834. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 
b. Pecora Corporation. 
c. Tremco Incorporated. 

2. Colors of Exposed Acoustical Joint Sealants:  As selected by Architect from 
manufacturer's full range of colors. 

B. Primer: Material recommended by acoustical-joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates. 

C. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of 
sealants and sealant backing materials. 

D. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing acoustical joint 
sealants to comply with joint-sealant manufacturer's written instructions. 

B. Joint Priming: Prime joint substrates where recommended by acoustical-joint-sealant 
manufacturer. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer 
with adjoining surfaces. 

3.02 INSTALLATION OF ACOUSTICAL JOINT SEALANTS 

A. Comply with acoustical joint-sealant manufacturer's written installation instructions unless 
more stringent requirements apply. 

B. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at 
openings and penetrations of framing containing acoustic insulation with a continuous bead 
of acoustical joint sealant. Install acoustical joint sealants at both faces of partitions, at 
perimeters, and through penetrations. Comply with ASTM C919, ASTM C1193, and 
manufacturer's written recommendations for closing off sound-flanking paths around or 
through assemblies, including sealing partitions to underside of floor slabs above acoustical 
ceilings. 

http://www.specagent.com/Lookup?ulid=9456
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C. Acoustical Ceiling Areas: Apply acoustical joint sealant at perimeter edge moldings of 
acoustical ceiling areas in a continuous ribbon concealed on back of vertical legs of 
moldings before they are installed. 

END OF SECTION 
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SECTION 08 11 15 
 

PREFINISHED STEEL DOOR FRAMES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section includes the following:  

1. Non-rated, shop pre-finished, site assembled steel frames. 

1.02 ACTION SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, label compliance, fire-
resistance ratings, and finishes for each type of steel door and frame specified. 

B. Shop Drawings:  In addition to requirements below, provide a schedule of frames using 
same reference numbers for details and openings as those on Drawings: 

1. Frame details for each frame type, including dimensioned profiles. 
2. Details and locations of reinforcement and preparations for hardware. 
3. Details of each different wall opening condition. 
4. Details of anchorages, accessories, joints, and connections. 

C. Door Schedule:  Use same reference designations indicated on Drawings in preparing 
schedule for doors and frames. 

D. Samples:  Submit two standard frame samples, illustrating factory finished frame colors and 
surface texture. 

1.03 INFORMATIONAL SUBMITTALS 

A. Manufacturer's Installation Instructions:  Indicate special installation instructions. 

B. Manufacturer's Certificate:  Certify that Products meet or exceed specified requirements. 

PART 2 - PRODUCTS 

2.01 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. Timely Industries, A Division of SDS Industries, Inc. 
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2.02 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 
for exposed applications. 

B. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum A40 zinc-iron-alloy (galvannealed) coating designation. 

C. Supports and Anchors:  After fabricating, galvanize units to be built into exterior walls 
according to ASTM A 153/A 153M, Class B. 

D. Inserts, Bolts, and Fasteners:  Provide items to be built into exterior walls, hot-dip galvanized 
according to ASTM A 153/A 153M. 

E. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); 
consisting of fibers manufactured from slag or rock wool with 6- to 12-lb/cu. ft. density; with 
maximum flame-spread and smoke-developed indexes of 25 and 50 respectively; passing 
ASTM E 136 for combustion characteristics. 

2.03 STEEL FRAMES 

A. General:  Comply with ANSI A250.8 and with details indicated for type and profile. 

B. Interior Frames:  Fabricated from cold-rolled steel sheet, unless otherwise indicated. 

C. Frame Profile:  Non-rated: 

1.  “C” Series, 1.2 mm (18 gage) thick. 

D. Frame Casings:  

1. Material:  Steel [PVC} casings with corner alignment clips. 
2. Standard Steel Type:  Model TA-8 with 6 mm reveal, on steel frames.  Fit factory 

assembled units with MiterGard corner alignment clips. 

2.04 ACCESSORIES 

A. Weatherstripping:  Specified Door Hardware Schedule.  

B. Silencers:  Specified in Section 08 71 00. 

C. Fasteners: Drywall type. 

2.05 FABRICATION 

A. Supports and Anchors:  Fabricated from electrolytic zinc-coated or metallic-coated steel 
sheet. 

B. Hardware Reinforcement:  Fabricate reinforcement plates for hinges, closers, exit devices, 
door guards, and other surface mounted hardware. 
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2.06 FINISH 

A. Frame Units:  Prefininshed with factory applied impact resistant, polyester baked enamel 
finish. 

B. Colors:  Browntone SC101.  

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
standard steel doors and frames. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. General:  Provide frames of sizes, thicknesses, and designs indicated.  Install steel frames 
plumb, rigid, properly aligned, and securely fastened in place; comply with Drawings and 
manufacturer's written instructions. 

B. Steel Frames:  Install standard steel frames for doors of size and profile indicated.   

3.03 ADJUSTING AND CLEANING 

A. Final Adjustments:  Remove and replace defective work, including steel frames that are 
warped, bowed, or otherwise unacceptable. 

B. Touch-up blemishes on finished frames. 

END OF SECTION 
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SECTION 08 14 16 

FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Five-ply flush wood veneer-faced doors for transparent finish. 
2. Factory finishing flush wood doors. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 
2. Door edge construction 
3. Door face type and characteristics. 
4. Door louvers. 
5. Door frame construction. 
6. Factory-machining criteria. 
7. Factory-finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of 
door; construction details not covered in Product Data; and the following: 

1. Door schedule indicating door location, type, size, and swing. 
2. Door elevations, dimension and locations of hardware, and louver cutouts. 
3. Details of frame for each frame type, including dimensions and profile. 
4. Dimensions and locations of blocking for hardware attachment. 
5. Clearances and undercuts. 
6. Requirements for veneer matching. 
7. Apply AWI Quality Certification Program label to Shop Drawings. 

C. Samples: For factory-finished doors. 

1.03 CLOSEOUT SUBMITTALS 

A. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates. 

1.04 QUALITY ASSURANCE 

A. Manufacturer's Certification: Licensed participant in AWI's Quality Certification Program. 
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PART 2 - PRODUCTS 

2.01 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with "Architectural 
Woodwork Standards." 

1. Provide labels from AWI certification program indicating that doors comply with 
requirements of grades specified. 

2.02 FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT FINISH 

A.  Interior Doors: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Eggers Industries. 
b. Graham Wood Doors, an ASSA ABLOY company. 
c. Vancouver Door Company 
d. VTI Industries 

2. Performance Grade: WDMA I.S. 1A Standard Duty. 
3.  Architectural Woodwork Standards Grade:  Custom. 
4. Faces: Single-ply wood veneer not less than 1/50 inch thick. 

a. Species:  Red oak. 
b. Cut:  Plain sliced (flat sliced). 
c. Match between Veneer Leaves: Book match. 
d. Assembly of Veneer Leaves on Door Faces: Center-balance match. 

5. Exposed Vertical Edges: Same species as faces or a compatible species - 
Architectural Woodwork Standards edge Type A. 

6. Core for Non-Fire-Rated Doors: ANSI A208.1, Grade LD-1 particleboard. 

a. Blocking: Provide wood blocking in particleboard-core doors as needed to 
eliminate through-bolting hardware. 

7. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded 
to core), with entire unit abrasive planed before veneering. 

2.03 LOUVERS 

A. Metal Louvers: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Activar Construction Products Group, Inc. 
b. Allegion plc. 

http://www.specagent.com/Lookup?ulid=13433
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c. Anemostat Products; a Mestek company. 
d. ASSA ABLOY. 

2. Blade Type: Vision-proof, inverted V. 
3. Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or 

powder-coated finish Or extruded aluminum with medium bronze, Class II, color 
anodic finish, AA-M12C22A32/A34. 

2.04 FABRICATION 

A. Factory machine doors for hardware that is not surface applied. 

1. Locate hardware to comply with DHI-WDHS-3. 
2. Comply with final hardware schedules, door frame Shop Drawings, BHMA-156.115-

W, and hardware templates. 
3. Coordinate with hardware mortises in metal frames, to verify dimensions and 

alignment before factory machining. 

B. Openings: Factory cut and trim openings through doors. 

1. Louvers: Factory install louvers in prepared openings. 

2.05 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 

1. Complete fabrication, including fitting doors for openings and machining for hardware 
that is not surface applied, before finishing. 

2. Finish faces, all four edges, edges of cutouts, and mortises. 
3. Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and 

mortises. 

B. Factory finish doors. 

C. Transparent Finish: 

1.  Architectural Woodwork Standards Grade:  Custom. 
2. Finish: Architectural Woodwork Standards System-5, Varnish, Conversion. 
3. Staining: Match existing. 
4. Effect: Open-grain finish. 
5. Sheen: Satin. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Hardware: For installation, see Section 08 71 00 "Door Hardware." 

B. Install doors to comply with manufacturer's written instructions and referenced quality 
standard, and as indicated. 

http://www.specagent.com/Lookup?uid=123457115568
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C. Job-Fitted Doors: 

1. Align and fit doors in frames with uniform clearances and bevels as indicated below. 

a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for 
fire-rated doors. 

2. Machine doors for hardware. 
3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining. 
4. Clearances: 

a. Provide 1/8 inch at heads, jambs, and between pairs of doors. 
b. Where threshold is shown or scheduled, provide1/4 inch from bottom of door to 

top of threshold unless otherwise indicated. 

5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required 
at Project site. 

3.02 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. 
Doors may be repaired or refinished if Work complies with requirements and shows no 
evidence of repair or refinishing. 

END OF SECTION 
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SECTION 08 31 13 

ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes access doors and frames for walls. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.01 ACCESS DOORS AND FRAMES 

A. Flush Access Doors with Exposed Flanges: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Babcock-Davis. 
b. JL Industries, Inc.; a division of the Activar Construction Products Group. 
c. Karp Associates, Inc. 
d. Larsens Manufacturing Company. 
e. Milcor; Commercial Products Group of Hart & Cooley, Inc. 

2. Description: Face of door flush with frame, with exposed flange and concealed hinge. 
3. Locations: Wall. 
4. Uncoated Steel Sheet for Door: Nominal 0.060 inch, 16 gage, factory primed. 
5. Frame Material: Same material, thickness, and finish as door. 
6. Latch and Lock: Cam latch, screwdriver operated. 

2.02 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A879/A879M, with cold-rolled steel 
sheet substrate complying with ASTM A1008/A1008M, Commercial Steel (CS), exposed. 

C. Frame Anchors: Same material as door face. 

D. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 
ASTM A153/A153M or ASTM F2329. 
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2.03 FABRICATION 

A. Metal Surfaces: For metal surfaces 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. 

B. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish 
mounting holes, attachment devices and fasteners of type required to secure access doors 
to types of supports indicated. 

C. Latch and Lock Hardware: 

1. Quantity: Furnish number of latches and locks required to hold doors tightly closed. 

2.04 FINISHES 

A. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, 
conversion coating, and applying and baking finish. 

1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal 
primer immediately after surface preparation and pretreatment. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Adjust doors and hardware, after installation, for proper operation. 

END OF SECTION 
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SECTION 08 41 13 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Storefront framing. 
2. Manual-swing entrance doors. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, elevations, 
sections, full-size details, and attachments to other work. 

C. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, detailing 
fabrication and assembly of entrance door hardware, as well as procedures and diagrams. 

1.03 INFORMATIONAL SUBMITTALS 

A. Affidavit of Coordination:  Letter signed by supplier stating they have reviewed the drawings 
and specifications and have coordinated the hardware for completeness, substrates, 
conditions, project, and 08 71 00 – Door Hardware.  Submittals submitted without affidavit 
will be returned without review. 

1.04 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained 
and approved by manufacturer. 

1.05 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of aluminum-
framed entrances and storefronts that do not comply with requirements or that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.01 STOREFRONT SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. CMI Architectural; 450FG. 
2. Kawneer North America, an Arconic company; Tri Fab VG 450 Center Plane. 
3. U.S. Aluminum; a brand of C.R. Laurence; 450 Series. 

B. Interior Storefront System:  Provide manufacturer’s standard 1-3/4 inch by 4-1/2 inch 
aluminum profile consisting of one-piece extruded aluminum, minimum 0.125 inch thick and 
reinforced as required to support imposed loads.  Provide a front glazing system with a 1/2-
inch minimum glazing pocket with vinyl glazing gaskets. 

1. Exterior Framing Construction:  Nonthermal. 
2. Glazing System: Retained mechanically with gaskets on four sides. 
3. Finish:  Color anodic finish. 
4. Fabrication Method: Field-fabricated stick system. 
5. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 

indicated. 

C. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if 
not integral, where framing abuts adjacent construction. 

D. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

2.02 ENTRANCE DOOR SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. CMI Architectural; 452 Wide Style Doors. 
2. Kawneer North America, an Arconic company; 500 Wide Style Entrance. 
3. U.S. Aluminum; a brand of C.R. Laurence. 

B. Entrance Doors:  Provide manufacturers standard 1-3/4 inch aluminum profile consisting of 
one-piece extruded aluminum, extruded-aluminum tubular rail and stile members. 
Mechanically fasten corners with reinforcing brackets that are deeply penetrated and fillet 
welded or that incorporate concealed tie rods. Provide with an interior vinyl flashing system 
to exterior weep holes. System shall provide a 1/2-inch minimum glazing channel where 
adjacent glazing is indicated. 

1. Door Construction: 1-3/4-inch overall thickness, with minimum 0.125-inch- thick, 
extruded-aluminum tubular rail and stile members. Mechanically fasten corners with 
reinforcing brackets that are deeply penetrated and fillet welded or that incorporate 
concealed tie rods. 

2. Door Design:  Wide stile; 5-inch nominal width. 
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3. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and 
preformed gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

2.03 ENTRANCE DOOR HARDWARE 

A. Entrance Door Hardware: Hardware not specified in this Section is specified in 
Section 08 71 00 "Door Hardware." 

2.04 GLAZING 

A. Glazing: Comply with Section 08 80 00 "Glazing." 

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, 
resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

2.05 MATERIALS 

A. Sheet and Plate: ASTM B209. 

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221. 

C. Extruded Structural Pipe and Tubes: ASTM B429/B429M. 

D. Structural Profiles: ASTM B308/B308M. 

2.06 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces by 
descaling or grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Physical isolation of glazing from framing members. 
4. Accommodations for mechanical movements of glazing and framing to maintain 

required glazing edge clearances. 
5. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops. 

E. Entrance Door Frames: Reinforce as required to support loads imposed by door operation 
and for installing entrance door hardware. 

F. Entrance Doors: Reinforce doors as required for installing entrance door hardware. 
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G. Deflection Compensation Head:  Manufacturer’s standard, recommended by manufacturer 
for each storefront type. 

2.07 ALUMINUM FINISHES 

A. Color Anodic Finish: AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker. 

1. Color:  Medium bronze. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and 

electrolytic deterioration and to prevent impeding movement of moving joints. 
6. Seal perimeter and other joints acoustically tight. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action 
by painting contact surfaces with materials recommended by manufacturer for this 
purpose or by installing nonconductive spacers. 

C. Install components plumb and true in alignment with established lines and grades. 

D. Install operable units level and plumb, securely anchored, and without distortion. Adjust 
weather-stripping contact and hardware movement to produce proper operation. 

E. Install glazing as specified in Section 08 80 00 "Glazing." 

F. Entrance Doors: Install doors to produce smooth operation and tight fit at contact points. 

1. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written instructions 
using concealed fasteners to greatest extent possible. 

END OF SECTION 
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SECTION 08 71 00 

DOOR HARDWARE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Door hardware schedule. 

1.03 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.04 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained and 
approved by product manufacturers and who is available during the course of the Work to 
consult Contractor, Architect, and Owner about door hardware and keying. 

1. Scheduling Responsibility: Preparation of door hardware and keying schedule. 

1.05 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware 
that fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  Three years from date of Substantial Completion. 

PART 2 -  PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Accessibility Requirements: For door hardware on doors in an accessible route, comply with 
the DOJ's "2010 ADA Standards for Accessible Design" and ICC A117.1. 
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2.02 SCHEDULED DOOR HARDWARE 

A. Provide products for each door that comply with requirements indicated in Part 2 and door 
hardware schedule. 

1. Door hardware is scheduled in Part 3. 

2.03 HINGES 

A. Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on 
prefinished steel frames. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Lawrence Hardware Inc. 
c. McKinney Products Company; an ASSA ABLOY Group company. 
d. Stanley Commercial Hardware; a division of Stanley Security Solutions. 

2.04 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions: As indicated in door hardware schedule. 

B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire 
doors, and as follows: 

1. Bored Locks: Minimum 1/2-inch latchbolt throw. 

C. Lock Backset: 2-3/4 inches unless otherwise indicated. 

D. Lock Trim: 

1. Description: Match Schlage Rhodes. 

E. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip 
extended to protect frame; finished to match lock or latch. 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

F. Bored Locks: BHMA A156.2; Grade 1; Series 4000. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Best Access Systems; Stanley Security Solutions, Inc. 
c. SARGENT Manufacturing Company; ASSA ABLOY. 
d. Stanley Commercial Hardware; a division of Stanley Security Solutions. 
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2.05 MANUAL FLUSH BOLTS 

A. Manual Flush Bolts: BHMA A156.16; minimum 3/4-inch throw; designed for mortising into 
door edge. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Adams Rite Manufacturing Co; an ASSA ABLOY Group company. 
b. Allegion plc. 
c. Stanley Commercial Hardware; a division of Stanley Security Solutions. 

2.06 AUTOMATIC AND SELF-LATCHING FLUSH BOLTS 

A. Automatic Flush Bolts: BHMA A156.3, Type 25; minimum 3/4-inch throw; with dust-proof 
strikes; designed for mortising into door edge. Include wear plates. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Don-Jo Mfg., Inc. 
c. Door Controls International, Inc. 

2.07 LOCK CYLINDERS 

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel 
silver.  Match Owner’s existing keyway. 

B. Standard Lock Cylinders: BHMA A156.5; Grade 1 permanent cores; face finished to match 
lockset. 

1. Core Type:  Interchangeable. 

a. Provide three cylinder change keys. 

2.08 KEYING 

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, appendix. 
Provide one extra key blank for each lock. 

1. Existing System: 

a. Master key or grand master key locks to Owner's existing system. 

2.09 ACCESSORIES FOR PAIRS OF DOORS 

A. Astragals: BHMA A156.22. 
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2.10 SURFACE CLOSERS 

A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and 
latch speeds controlled by key-operated valves and forged-steel main arm. Comply with 
manufacturer's written instructions 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. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Norton Door Controls; an ASSA ABLOY Group company. 
c. SARGENT Manufacturing Company; ASSA ABLOY. 
d. Stanley Commercial Hardware; a division of Stanley Security Solutions. 

2.11 MECHANICAL STOPS AND HOLDERS 

A. Wall- and Floor-Mounted Stops: BHMA A156.16. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Hager Companies. 
c. Rockwood Manufacturing Company; an ASSA ABLOY Group company. 

2.12 DOOR GASKETING 

A. Door Gasketing: BHMA A156.22; with resilient or flexible seal strips that are easily 
replaceable and readily available from stocks maintained by manufacturer. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. National Guard Products, Inc. 
b. Pemko Manufacturing Co. 
c. Reese Enterprises, Inc. 
d. Sealeze. 

B. Maximum Air Leakage: When tested according to ASTM E283 with tested pressure 
differential of 0.3-inch wg, as follows: 

1. Gasketing on Single Doors: 0.3 cfm/sq. ft. of door opening. 
2. Gasketing on Double Doors: 0.50 cfm per foot of door opening. 
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2.13 THRESHOLDS 

A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. National Guard Products, Inc. 
b. Pemko Manufacturing Co. 
c. Reese Enterprises, Inc. 
d. Sealeze. 

2.14 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch-thick bronze; with 
manufacturer's standard machine or self-tapping screw fasteners. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Hiawatha, Inc; a division of the Activar Construction Products Group. 
c. Rockwood Manufacturing Company; an ASSA ABLOY Group company. 

2.15 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware: BHMA A156.16. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Allegion plc. 
b. Baldwin Hardware Corporation. 
c. Rockwood Manufacturing Company; an ASSA ABLOY Group company. 

2.16 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Mounting Heights: Mount door hardware units at heights to comply with the following unless 
otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 
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2. Wood Doors: DHI's "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. Do not install surface-mounted items until 
finishes have been completed on substrates involved. 

C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer 
than the number recommended by manufacturer for application indicated or one hinge for 
every 30 inches of door height, whichever is more stringent, unless other equivalent means 
of support for door, such as spring hinges or pivots, are provided. 

D. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant 
complying with requirements specified in Section 07 92 00 "Joint Sealants." 

E. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they will impede traffic. 

F. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

1. Do not notch perimeter gasketing to install other surface-applied hardware. 

G. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 

H. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed. 

3.02 ADJUSTING 

A. 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. 

3.03 DOOR HARDWARE SCHEDULE 
 
Door Hardware Set No. 01 

Door No. 101A; each to have the following: 

 
No. Item Manufacturer Description Finish 
6 EA. HINGE IVES 5BB 640 
1 EA. EXIT DEVICE VD 9827LxLBRxRHR 313 
1 EA. EXIT DEVICE VD 9827LxBExLBRxLHR 313 
1 EA. LOCKSET SCH ND53PD 613 
1 PR AUTO FLUSH 

BOLTS 
IVES FB31P 613 

1 PR. ASTRAGAL PE 29310 710 
2 EA. CLOSER LCN 4011CUSH 690 
2 EA. KICK PLATE IVES 8400 613 
1 SET GASKET BY DOOR MANUFACTURER  
1 EA. THRESHOLD PE 151 719 
2 EA. AUTO. DOOR 

BOTTOM 
PE 4131DPKL 710 
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Door Hardware Set No. 02 

Door No. 101B; each to have the following: 

 
No. Item Manufacturer Description Finish 
3 EA. HINGE Ives 5BB 640 
1 EA. LOCKSET SCH ND53PD 613 
1 EA. CLOSER LCN 4011CUSH 690 
1 EA. KICK PLATE IVES 8400 613 
1 SET GASKET BY DOOR MANUFACTURER  
1 EA. THRESHOLD PE 151 719 
1 EA. AUTO. DOOR 

BOTTOM 
PE 4131DPKL 710 

 
Door Hardware Set No. 03 

Door No. 102; each to have the following: 

 
No. Item Manufacturer Description Finish 
6 EA. HINGE IVES 5BB 640 
1 EA. LOCKSET SCH ND80PD 613 
1 PR MANUAL FLUSH 

BOLTS 
IVES FB457 613 

4 EA. SILENCER IVES SR64 GREY 
1 EA. DUST PROOF 

STRIKE 
IVES DP1 613 

2 EA. WALL STOP IVES WS406CVX 613 
 
Door Hardware Set No. 04 

Door No. 107, 201, 202, 203, 204, 205, 206, 207, each to have the following: 

 
No. Item Manufacturer Description Finish 
3 EA. HINGE IVES 5BB 640 
1 EA. LOCKSET SCH ND53D 613 
3 EA. SILENCER IVES SR64 GREY 
1 EA. WALL STOP IVES WS406CVX 613 

END OF SECTION 
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SECTION 08 80 00 

GLAZING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Glass for interior borrowed lites. 
2. Glazing sealants and accessories. 

1.02 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use 
same designations indicated on Drawings. 

1.04 WARRANTY 

A. Manufacturer's Special Warranty for Laminated Glass: Manufacturer agrees to replace 
laminated-glass units that deteriorate within specified warranty period. Deterioration of 
laminated glass is defined as defects developed from normal use that are not attributed to 
glass breakage or to 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. 

1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Guardian Glass; SunGuard. 
2. Hartung Glass Industries. 
3. Oldcastle BuildingEnvelope™. 
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4. Pilkington North America. 
5. Vetrotech Saint-Gobain. 

2.02 PERFORMANCE REQUIREMENTS 

A. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II. 

2.03 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product 
manufacturers and organizations below unless more stringent requirements are indicated. 
See these publications for glazing terms not otherwise defined in this Section or in 
referenced standards. 

1. GANA Publications: "Laminated Glazing Reference Manual" and "Glazing Manual." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 
certification label of the SGCC or another certification agency acceptable to authorities 
having jurisdiction or manufacturer. Label shall indicate manufacturer's name, type of glass, 
thickness, and safety glazing standard with which glass complies. 

C. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that complies 
with performance requirements and is not less than the thickness indicated. 

D. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass as needed to comply with 
"Performance Requirements" Article.  

2.04 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

2.05 LAMINATED GLASS 

A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to 
bubble, discolor, or lose physical and mechanical properties after fabrication and 
installation. 

1. Construction: Laminate glass with polyvinyl butyral interlayer to comply with interlayer 
manufacturer's written instructions. 

2. Interlayer Thickness: Provide thickness not less than that indicated and as needed to 
comply with requirements. 

3. Interlayer Color: Clear. 

2.06 MISCELLANEOUS GLAZING MATERIALS 

A. Setting Blocks: 

1. Type recommended by sealant or glass manufacturer. 

http://www.specagent.com/Lookup?uid=123457120219
http://www.specagent.com/Lookup?uid=123457120221
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B. Spacers: 

1. Type recommended by sealant or glass manufacturer. 

C. Edge Blocks: 

1. Type recommended by sealant or glass manufacturer. 

D. Glazing Film:   

1. 5 mil clear rigid Polymeric calendared vinyl film with permanent acrylic pressure-
sensitive adhesive, 55 to 60 percent visible light transmission.  

2. Basis-of-Design:  Solyx SXGF-05000 Clear Frosted Safety Film or approved 
substitution. 

PART 3 - EXECUTION 

3.01 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. Protect glass edges from damage during handling and installation. Remove damaged glass 
from Project site and legally dispose of off Project site. Damaged glass includes glass with 
edge damage or other imperfections that, when installed, could weaken glass, impair 
performance, or impair appearance. 

C. 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. 

D. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

E. Provide spacers for glass lites where length plus width is larger than 50 inches. 

F. 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. 

G. Install glazing film in accordance with manufacturer’s written instructions.  Provide cutout 
characters per Drawings.  Change razor blades after five cuts maximum. 

3.02 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings 
exactly, with allowance for stretch 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. 
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C. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, 
and press firmly against soft compression gasket. Install dense compression gaskets and 
pressure-glazing stops, applying pressure uniformly to compression gaskets. 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. 

3.03 CLEANING AND PROTECTION 

A. Immediately after installation remove nonpermanent labels and clean surfaces. 

B. Remove and replace glass that is damaged during construction period. 

3.04 LAMINATED GLASS SCHEDULE 

A. Glass Type : Clear laminated glass with two plies of annealed float glass. 

1. Minimum Thickness of Each Glass Ply: 3 mm. 
2. Interlayer Thickness: 0.030 inch. 
3. Safety glazing required. 

END OF SECTION 
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SECTION 09 22 16 

NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior partitions. 

1.02 DESIGN REQUIREMENTS 

A. Design in accordance with American Iron and Steel Institute Publication “Specification for 
the Design of Cold-Formed Steel Structural Members”, except as otherwise shown or 
specified. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.04 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of code-compliance certification for studs and tracks. 

1.05 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel 
Stud Association, the Steel Framing Industry Association, or the Steel Stud Manufacturers 
Association. 

PART 2 - PRODUCTS 

2.01 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless 
otherwise indicated. 

2. Protective Coating: ASTM A653/A653M, G40, hot-dip galvanized unless otherwise 
indicated. 
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B. Studs and Tracks: ASTM C645. Use either conventional steel studs and tracks or 
embossed, high-strength steel studs and tracks. 

1. Minimum Base-Steel Thickness:  0.0269 inch. 
2. Depth: As indicated on Drawings. 

C. Slip-Type Head Joints: Where indicated, provide one of the following: 

1. Double-Track System: ASTM C645 top outer tracks, inside track with 2-inch-deep 
flanges in thickness not less than indicated for studs and fastened to studs, and outer 
track sized to friction-fit over inner track. 

2. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of 
studs. 

D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width 
indicated. 

1. Minimum Base-Steel Thickness:  0.0269 inch. 

E. Cold-Rolled Channel Bridging: Steel, 0.0538-inch minimum base-steel thickness, with 
minimum 1/2-inch-wide flanges. 

1. Depth:  1-1/2 inches. 
2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel. 

2.02 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls: Provide the following: 

1. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 

PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply 
to framing installation. 
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B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy 
trim, grab bars, toilet accessories, furnishings, door wall stops, or similar construction. 

D. Install bracing at terminations in assemblies. 

3.02 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

B. Where studs are installed directly against exterior walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks at floors and overhead supports. Extend framing full height to structural 
supports or substrates above suspended ceilings except where partitions are indicated to 
terminate at suspended ceilings. Continue framing around ducts that penetrate partitions 
above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install 
to produce joints at tops of framing systems that prevent axial loading of finished 
assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; 
install track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud. 
c. Extend jamb studs through suspended ceilings and attach to underside of 

overhead structure. 

3. Other Framed Openings: Frame openings other than door openings the same as 
required for door openings unless otherwise indicated. Install framing below sills of 
openings to match framing required above door heads. 

4. At interior walls and partitions containing acoustical batt insulation, set runners and 
perimeter studs in one continuous bead of acoustical sealant. 

E. Installation Tolerance: Install each framing member so fastening surfaces vary not more 
than 1/8 inch from the plane formed by faces of adjacent framing. 

END OF SECTION 
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SECTION 09 29 00 

GYPSUM BOARD 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each texture finish indicated on same backing indicated for Work. 

PART 2 - PRODUCTS 

2.01 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area 
and that correspond with support system indicated. 

2.02 INTERIOR GYPSUM BOARD 

A. Gypsum Board, Type X: ASTM C1396/C1396M. 

1. Thickness: 5/8 inch. 
2. Long Edges: Tapered. 

2.03 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 
2. Shapes: 

a. Cornerbead. 
b. L-Bead: L-shaped; exposed long flange receives joint compound. 
c. Expansion (control) joint. 

2.04 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 
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B. Joint Tape: 

1. Interior Gypsum Board: Paper. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is 
compatible with other compounds applied on previous or for successive coats. 

1. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 
trim flanges, use drying-type, all-purpose compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

2. Fill Coat: For second coat, use drying-type, all-purpose compound. 
3. Finish Coat: For third coat, use drying-type, all-purpose compound. 

2.05 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members from 
0.033 to 0.112 inch thick. 

C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, 
slag wool, or rock wool. 

D. Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C834. Product effectively reduces airborne sound transmission 
through perimeter joints and openings in building construction as demonstrated by testing 
representative assemblies according to ASTM E90. 

PART 3 - EXECUTION 

3.01 ACOUSTICAL INSULATION INSTALLATION: 

1. Comply with insulation manufacturer's written instructions applicable to products and 
application indicated. 

2. Install insulation that is undamaged, dry, and unsoiled and that has not been left 
exposed at any time to ice and snow. 

3. Install batt insulation friction fit between framing members.  Secure in place to prevent 
sag. 

4. Extend insulation into profile of metal studs. 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 panel placement. 
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3.02 APPLYING AND FINISHING PANELS 

A. Examine panels before installation. Reject panels that are wet, moisture damaged, and 
mold damaged. 

B. Comply with ASTM C840. 

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with 
edge trim where edges of panels are exposed. Seal joints between edges and abutting 
structural surfaces with acoustical sealant. 

D. For trim with back flanges intended for fasteners, attach to framing with same fasteners 
used for panels. Otherwise, attach trim according to manufacturer's written instructions. 

E. Apply joint tape over gypsum board joints, except for trim products specifically indicated as 
not intended to receive tape. 

F. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2: Panels that are substrate for wood paneling. 
3. Level 3: . 
4. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated. 

3.03 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 
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SECTION 09 51 13 

ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for interior ceilings. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.03 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Suspended ceilings shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

B. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A according to ASTM E1264. 
2. Smoke-Developed Index: 50 or less. 

2.02 ACOUSTICAL PANELS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Armstrong World Industries, Inc. 
2. CertainTeed Corporation. 
3. USG Interiors. 

B. Acoustical Panel Standard: Manufacturer's standard panels according to ASTM E1264. 

C. Classification: Type III, Form 2, Pattern CD. 

D. Color: White. 

E. Light Reflectance (LR): 80 minimum. 

http://www.specagent.com/Lookup?ulid=344
http://www.specagent.com/Lookup?uid=123457020639
http://www.specagent.com/Lookup?uid=123457020640
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F. Ceiling Attenuation Class (CAC): 35 minimum. 

G. Noise Reduction Coefficient (NRC): 0.55 minimum. 

H. Edge/Joint Detail:  Reveal sized to fit flange of exposed suspension-system members. 

I. Thickness: 5/8 inch. 

J. Modular Size: 24 by 24 inches. 

2.03 METAL SUSPENSION SYSTEM 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Armstrong World Industries, Inc. 
2. CertainTeed Corporation. 
3. USG Interiors. 

B. Metal Suspension-System Standard: Manufacturer's standard, direct-hung, metal 
suspension system and accessories according to ASTM C635/C635M. 

C. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll 
formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip 
galvanized, G30 coating designation; with prefinished 15/16-inch-wide metal caps on 
flanges. 

1. Structural Classification:  Heavy-duty system. 
2. End Condition of Cross Runners: Override (stepped) or butt-edge type. 
3. Face Design: Flat, flush. 
4. Cap Material: Cold-rolled steel. 
5. Cap Finish: Painted white. 

2.04 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, 
Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design 
requirements. 

2.05 METAL EDGE MOLDINGS AND TRIM 

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations that comply with 
seismic design requirements; formed from sheet metal of same material, finish, and color as 
that used for exposed flanges of suspension-system runners. 

http://www.specagent.com/Lookup?ulid=345
http://www.specagent.com/Lookup?uid=123457020650
http://www.specagent.com/Lookup?uid=123457020648
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PART 3 - EXECUTION 

3.01 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border 
widths at opposite edges of each ceiling. Avoid using less-than-half-width panels at borders 
unless otherwise indicated. 

B. Layout openings for penetrations centered on the penetrating items. 

3.02 INSTALLATION 

A. Install acoustical panel ceilings according to ASTM C636/C636M, seismic design 
requirements, and manufacturer's written instructions. 

B. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 
where necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 
moldings before they are installed. 

2. Do not use exposed fasteners, including pop rivets, on moldings and trim. 
3. Arrange directionally patterned acoustical panels as indicated on reflected ceiling 

plans. 

END OF SECTION 
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SECTION 09 54 80 

LINEAR WOOD CEILINGS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
apply to this Section. 

1.02 SUMMARY 

A. This Section includes strip, decorative linear wood strips and suspension systems for 
ceilings. 

B. Related Sections: 

1. Section 09 51 13 "Acoustical Panel Ceilings" for ceilings consisting of mineral-base 
and glass-fiber-base acoustical panels and exposed suspension systems. 

2. Divisions 23 and 26 Sections for light fixtures and air-distribution components. 

1.03 DEFINITIONS 

A. LR:  Light Reflectance coefficient. 

B. NRC:  Noise Reduction Coefficient. 

1.04 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide interior linear wood strip ceilings capable of withstanding 
effects of gravity loads and the following loads and stresses without showing permanent 
deformation of ceiling system components including strips and suspension system; noise or 
metal fatigue caused by vibration, deflection, and displacement of ceiling units; or 
permanent damage to fasteners and anchors. 

B. Seismic Performance:  Provide linear wood ceilings designed and installed to withstand the 
effects of earthquake motions according to the following: 

1. IBC Section 16 21 .2.5.2, “Industry Standard Construction for Suspended Ceilings.” 

1.05 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Performance Data:  For installed products indicated to comply with design loads and other 
criteria, include structural analysis and other analytical data signed and sealed by the 
qualified professional engineer responsible for their preparation. 
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C. Samples for Initial Selection:  For components with factory-applied color and other 
decorative finishes. 

D. Samples for Verification:  For each component indicated and for each exposed finish 
required, prepared on Samples of size indicated below. 

1. Linear Wood Strips:  Set of 12-inch-long Samples of each type, species, and finish. 
2. Suspension System Members:  12-inch-long Sample of each type. 
3. Exposed Molding and Trim:  Set of 12-inch-long Samples of each type, finish, and 

color. 

1.06 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating 
penetrations and ceiling-mounted items.  Show the following: 

1. Linear pattern. 
2. Joint pattern. 
3. Ceiling suspension members. 
4. Method of attaching hangers to building structure. 

a. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment 
devices whose installation is specified in other Sections. 

5. Ceiling-mounted items including light fixtures, diffusers, grilles, speakers, sprinklers, 
and access panels. 

6. Ceiling perimeter and penetrations through ceiling; trim and moldings. 
7. Minimum Drawing Scale:  1/4 inch per foot. 

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for each linear wood ceiling. 

C. Research/Evaluation Reports:  For linear wood ceiling and components and anchor type. 

1.07 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For finishes to include in maintenance manuals. 

1.08 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Linear Wood Ceiling Components:  Quantity of each strip, carrier, accessory, and 
exposed molding and trim equal to 2 percent of quantity installed. 
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1.09 QUALITY ASSURANCE 

A. Acoustical Testing Agency Qualifications:  An independent testing laboratory or an NVLAP-
accredited laboratory with the experience and capability to conduct the testing indicated, as 
documented according to ASTM E 548.  NVLAP-accredited laboratories must document 
accreditation, based on a "Certificate of Accreditation" and a "Scope of Accreditation" listing 
the test methods specified. 

B. Source Limitations:  Obtain each set of linear wood strips and suspension systems from one 
source with resources to provide products of consistent quality in appearance, physical 
properties, and performance. 

C. Surface-Burning Characteristics:  Complying with ASTM E 1264 for Class A materials, as 
determined by testing identical products according to ASTM E 84 by UL or another testing 
and inspecting agency acceptable to authorities having jurisdiction. 

1. Provide tests for linear wood ceilings and fiber felt backing. 

D. Seismic Standard:  Provide linear metal ceilings designed and installed to withstand the 
effects of earthquake motions according to the following: 

1. Standard for Ceiling Suspension Systems Requiring Seismic Restraint:  Comply with 
ASTM E 580. 

2. CISCA's Recommendations for Acoustical Ceilings:  Comply with CISCA's 
"Recommendations for Direct-Hung Acoustical Tile and Lay-in Panel Ceilings - 
Seismic Zones 0-2." 

3. SEI/ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, 
"Earthquake Loads." 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver linear wood strips, suspension system components, and accessories to Project site 
in original, unopened packages and store them in a fully enclosed, conditioned space where 
they will be protected against damage from moisture, humidity, temperature extremes, 
direct sunlight, surface contamination, and other causes. 

B. Handle linear wood strips, suspension system components, and accessories carefully to 
avoid damaging units and finishes in any way. 

1.11 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install linear wood strip ceilings until spaces are enclosed 
and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, 
and ambient temperature and humidity conditions are maintained at the levels indicated for 
Project when occupied for its intended use. 

1.12 COORDINATION 

A. Coordinate layout and installation of linear wood strips 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. 
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PART 2 - PRODUCTS 

2.01 LINEAR WOOD CEILING STRIPS 

A. Basis-of-Design: Subject to compliance with requirements, provide Armstrong World 
Industries, Inc; Woodworks Grille; Model 7095 or a comparable product by one of the 
following 

1. Ceilings Plus 
2. Conwed 
3. Rulon Inc. 

B. Wood Ceiling Strips:  Provide manufacturer's standard wood strips of configuration 
indicated. 

1. Wood Species:  Manufacturers standard for factory finished solid wood slats. 
2. Strip Dimensions:  Open style profile with 5/8 inch thick blades by 3-1/4 inch height 

wood members to fit a 12 X 96 inch module. Blades are 2 inches o.c.. 
3. Strip Length:  8 foot nominal. 
4. Sound-Absorbent Fabric Layer:  Provide fabric layer, sized to fit concealed surface of 

assembly, and consisting of black, nonwoven, nonflammable, sound-absorbent 
material with surface-burning characteristics for flame-spread index of 25 or less and 
smoke-developed index of 50 or less, as determined by testing per ASTM E 84. 

a. Bond fabric layer to strips in the factory with manufacturer's standard 
nonflammable adhesive. 

C. Wood Strip Attachment:  Provide manufacturer’s standard backer only modular suspension 
carriers with factory attached and positioned clips with positive lock for concealed mounting 
of wood strips. 

D. Moldings and Trim:  Provide manufacturer's standard moldings and trim for exposed 
members, and as indicated or required, for edges and penetrations of ceiling, around 
fixtures, at changes in ceiling height, and for other conditions. 

2.02 METAL SUSPENSION SYSTEMS 

A. Metal Suspension Systems Standard:  Provide ceiling manufacturer's standard heavy-duty 
metal suspension systems with factory clips, to comply with applicable ASTM C 635 
requirements. 

B. Suspension Systems:  Provide systems complete with carriers, splice sections, connector 
clips, backer clips, leveling clips, hangers, molding, trim, retention clips, load-resisting 
struts, fixture adapters, and other suspension components required to support ceiling units 
and other ceiling-supported construction. 

1. System: Prelude XL, 15/16 inch suspension system, 360 degree, painted black 

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, Table 1, 
Direct Hung, unless otherwise indicated. 

1. Corrosion Protection:  Carbon-steel components zinc plated to comply with 
ASTM B 633, Class Fe/Zn 5 (0.005 mm) for Class SC service condition (mild). 
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D. Wire Hangers, Braces, and Ties:  Provide wire complying with the following requirements: 

1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft 
temper. 

2. Size:  Select wire diameter so its stress at 3 times the hanger design load 
(ASTM C 635, Table 1, Direct Hung) will be less than yield stress of wire, but not less 
than 0.135-inch-diameter wire. 

E. Carriers:  Factory finished with matte-black baked finish. 

1. Main Carriers:  Steel, not less than 0.0209-inch nominal thickness, cold-rolled sheet, 
with factory-applied protective coating, complying with ASTM C 635. 

2. Provide manufacturer’s standard, factory installed clips that positively lock into factory 
cut grooves in wood slats 

F. Stabilizer Channels, Tees, and Bars:  Manufacturer's standard components for stabilizing 
main carriers at regular intervals and at light fixtures, air-distribution equipment, access 
doors, and other equipment; spaced as standard with manufacturer for use indicated; and 
factory finished with matte-black baked finish. 

G. Seismic Struts:  Compression struts designed to accommodate seismic forces. 

H. Edge Moldings and Trim:  Provide exposed members as indicated or required to comply with 
seismic requirements of authorities having jurisdiction, to conceal edges of penetrations 
through ceiling, to conceal ends of strips and carriers, for fixture trim and adapters, for 
fasciae at changes in ceiling height, and for other conditions. 

1. For Circular Penetrations of Ceiling:  Fabricate edge moldings to diameter required to 
fit penetration exactly. 

2.03 ACCESSORIES 

A. Access Panels:  For access at locations indicated, provide removable wood strips panels 
with extra long cross runners to be supported by adjacent strips. 

2.04 FABRICATION 

A. Factory install wood strip clips to suspension runners. 

B. Cut suspension kerfs into back or wood strips and cut tongue and groove splice ends into 
wood strips for field ready installation. 

2.05 WOOD FINISHES 

A. Waterborne Satin-Paint Finish:  Manufacturer’s standard waterborne satin paint over a 
primer coat.  

1. Sealer Coat:  Wood Primer coat. 
2. Finish Coats:  Interior waterborne satin paint finish. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing and substrates to 
which linear wood ceilings attach or abut, with Installer present, for compliance with 
requirements specified in this and other Sections that affect ceiling installation and 
anchorage and with requirements for installation tolerances and other conditions affecting 
performance of linear wood ceilings. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Measure each ceiling area and establish layout of linear wood strips to balance border 
widths at opposite edges of each ceiling.  Avoid using less-than-half-width strips at borders 
and comply with layout shown on reflected ceiling plans. 

3.03 INSTALLATION, GENERAL 

A. Comply with ASTM C 636 and seismic requirement indicated, per manufacturer's written 
instructions and CISCA's "Ceiling Systems Handbook." 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within 
plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting horizontal 
forces by bracing, countersplaying, or other equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with location of hangers at spacings required to support 
standard suspension system members, install supplemental suspension members 
and hangers in form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling suspension members and to supports above with a 
minimum of three tight turns.  Connect hangers directly either to structures or to 
inserts, eye screws, or other devices that are secure and appropriate for substrate to 
which hangers are attached and for type of hanger involved. 

5. When steel framing does not permit installation of hanger wires at spacing required, 
install carrying channels or other supplemental support for attachment of hanger 
wires. 

6. Space hangers not more than 48 inches o.c. along each member supported directly 
from hangers, unless otherwise indicated; and provide hangers not more than 4 
inches from ends of each member. 

7. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards and publications. 

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four 
tight turns.  Suspend bracing from building's structural members as required for hangers but 
without attaching to permanent wood deck.   
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D. Install edge moldings and trim of type indicated at perimeter of linear wood ceiling area. 

1. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not 
more than 3 inches from ends, leveling with ceiling suspension system to a tolerance 
of 1/8 inch in 12 feet.  Miter corners accurately and connect securely. 

E. Install suspension system carriers so they are aligned and securely interlocked with one 
another.  Remove and replace dented, bent, or kinked members. 

F. Cut linear wood strips for accurate fit at borders and at interruptions and penetrations by 
other work through ceilings.   

G. Install linear wood strips in coordination with suspension system and exposed moldings and 
trim. 

1. Align strips in adjacent courses to form uniform, straight line parallel to room axis, 
unless otherwise indicated. 

2. Fit adjoining units to align with adjacent linear blades of the same height.  Leave 1-
inch gap between blade lengths. 

3. Provide ceiling access by removable strips at valves, motor controls, electrical 
junction boxes,  

3.04 CLEANING 

A. Clean exposed surfaces of linear wood ceilings, including trim and edge moldings.  Comply 
with manufacturer's written instructions for cleaning, and touchup of minor finish damage.  
Remove and replace ceiling components that cannot be successfully cleaned and repaired 
to permanently eliminate evidence of damage, including dented and bent units. 

END OF SECTION 
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SECTION 09 65 13 

RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Thermoset-rubber base. 
2. Vinyl molding accessories. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.01 THERMOSET-RUBBER BASE 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Burke Mercer Flooring Products; a division of Burke Industries Inc. 
2. Flexco. 
3. Johnsonite; a Tarkett company. 
4. Roppe. 

B. Product Standard: ASTM F1861, Type TS (rubber, vulcanized thermoset), Group I (solid, 
homogeneous). 

1. Style:  Style B, Cove. 

C. Thickness: 0.125 inch. 

D. Height:  4 inches. 

E. Lengths: Coils in manufacturer's standard length. 

F. Outside Corners: Job formed. 

G. Inside Corners: Job formed. 

H. Colors: As indicated by manufacturer's designations. 

http://www.specagent.com/Lookup?ulid=7585
http://www.specagent.com/Lookup?uid=123457061119
http://www.specagent.com/Lookup?uid=123457061120
http://www.specagent.com/Lookup?uid=123457068804
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2.02 VINYL MOLDING ACCESSORY 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. Burke Mercer Flooring Products; a division of Burke Industries Inc. 
2. Flexco. 
3. Johnsonite; a Tarkett company. 
4. Roppe. 

B. Description: Vinyl stair-tread nosing. 

C. Profile and Dimensions: Stair Nosings; Roppe 206 or approved substitution. 

D. Colors and Patterns:  As indicated by manufacturer's designations. 

2.03 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or 
blended hydraulic-cement-based formulation provided or approved by resilient-product 
manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for 
resilient products and substrate conditions indicated. 

C. Stair-Tread Nose Filler: Two-part epoxy compound recommended by resilient stair-tread 
manufacturer to fill nosing substrates that do not conform to tread contours. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

C. Do not install resilient products until materials are the same temperature as space where 
they are to be installed. 

D. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient products. 

3.02 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and 
other permanent fixtures in rooms and areas where base is required. 

http://www.specagent.com/Lookup?ulid=7591
http://www.specagent.com/Lookup?uid=123457061167
http://www.specagent.com/Lookup?uid=123457061168
http://www.specagent.com/Lookup?uid=123457061169
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C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. Job-Formed Corners: 

1. Outside Corners: Use straight pieces of maximum lengths possible and form with 
returns not less than 3 inches in length. 

a. Form without producing discoloration (whitening) at bends. 

2. Inside Corners: Use straight pieces of maximum lengths possible and form with 
returns not less than 3 inches in length. 

a. Miter or cope corners to minimize open joints. 

3.03 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece. Install reducer strips at edges of floor covering that would 
otherwise be exposed. 

3.04 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient 
products. 

END OF SECTION 
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SECTION 09 68 13 

TILE CARPETING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes modular carpet tile. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture required. 

1.03 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranty. 

1.04 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications: Certified by the International Certified Floorcovering Installers 
Association at the Commercial II certification level. 

1.06 WARRANTY 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of 
carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: 10 years from date of Substantial Completion. 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT 
Project Number 19003  Construction Documents 

  TILE CARPETING 

  Page 09 68 13 - 2 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for 
product selection: 

1. Basis-of-Design Product:  The design for each carpet type 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. 

a. Substitutions will be evaluated on overall performance, yarn performance, 
warranty, yarn colors, and size of pattern. 

2.02 CARPET TILE 

A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. shaw contract; Repartee Tile 59387 

B. Color: Positive Feedback 87330. 

C. Fiber Type: Eco solution q nylon. 

D. Pile Characteristic:  Textured-loop pile. 

E. Density: 8,703 oz./cu. yd. average.. 

F. Pile Thickness: 0.091 for finished carpet tile according to ASTM D6859. 

G. Stitches: 12.5 stitches per inch. 

H. Gage: 10 ends per inch. 

I. Surface Pile Weight: Ins22ert oz./sq. yd.. 

J. Primary Backing/Backcoating: Manufacturer's standard composite materials. 

K. Secondary Backing: Ecorworx tile. 

L. Size:  24 by 24 inches. 

M. Applied Treatments: 

1. Soil-Resistance Treatment: Manufacturer's standard treatment. 
2. Antimicrobial Treatment: Manufacturer's standard treatment that protects carpet tiles 

as follows: 

N. Performance Characteristics: 

1. Critical Radiant Flux Classification: Not less than 0.45 W/sq. cm according to 
NFPA 253. 

http://www.specagent.com/Lookup?ulid=11985
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2. Dimensional Tolerance: Within 1/32 inch of specified size dimensions, as determined 
by physical measurement. 

3. Dimensional Stability: 0.2 percent or less according to ISO 2551 (Aachen Test). 
4. Electrostatic Propensity: Less than 3.5 kV according to AATCC 134. 

2.03 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 
products and subfloor conditions indicated, that comply with flammability requirements for 
installed carpet tile, and are recommended by carpet tile manufacturer for releasable 
installation. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Wood Subfloors: Verify that underlayment surface is free of irregularities and substances 
that may interfere with adhesive bond or show through surface. 

3.02 PREPARATION 

A. General: Comply with CRI's "CRI Carpet Installation Standards" and with carpet tile 
manufacturer's written installation instructions for preparing substrates indicated to receive 
carpet tile. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level 
cracks, holes and depressions 1/8 inch wide or wider, and protrusions more than 1/32 inch 
unless more stringent requirements are required by manufacturer's written instructions. 

C. Concrete Substrates: Remove coatings, including curing compounds, and other substances 
that are incompatible with adhesives and that contain soap, wax, oil, or silicone, without 
using solvents. Use mechanical methods recommended in writing by adhesive and carpet 
tile manufacturers. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.03 INSTALLATION 

A. General: Comply with CRI's "CRI Carpet Installation Standard," Section 18, "Modular 
Carpet" and with carpet tile manufacturer's written installation instructions. 

B. Installation Method: As recommended in writing by carpet tile manufacturer. 

C. Maintain dye-lot integrity. Do not mix dye lots in same area. 

D. Maintain pile-direction patterns. 
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E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal 
cut edges as recommended by carpet tile manufacturer. 

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings. 

G. Install pattern parallel to walls and borders. 

H. Protect carpet tile against damage from construction operations and placement of 
equipment and fixtures during the remainder of construction period. Use protection methods 
indicated or recommended in writing by carpet tile manufacturer. 

END OF SECTION 
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SECTION 09 91 23 

INTERIOR PAINTING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following 
interior substrates: 

1. Steel and iron. 
2. Gypsum board. 

1.02 DEFINITIONS 

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, 
according to ASTM D523. 

B. MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D523. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

B. Samples: For each type of paint system and in each color and gloss of topcoat. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. PPG Paints. 
2. Rodda Paint Co. 
3. Sherwin-Williams Company (The). 

B. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to products listed in the Interior 
Painting Schedule for the paint category indicated. 

http://www.specagent.com/Lookup?ulid=11642
http://www.specagent.com/Lookup?uid=123457105297
http://www.specagent.com/Lookup?uid=123457105299
http://www.specagent.com/Lookup?uid=123457105301
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2.02 PAINT, GENERAL 

A. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 
manufacturers for use in paint system and on substrate indicated. 

B. Colors:  As indicated on Drawings. 

2.03 PRIMERS 

A.  Interior Gypsum Board Primer:  Factory-formulated latex-based primer for interior 
application. 

1. Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  Applied at a dry 
film thickness of not less than 1.0 mil. 

2. Rodda; 50701 Roseal Gypsum Primer: Applied at a dry film thickness of not less than 
1.5 mils 

3. Sherwin-Williams; ProMar 200 Zero VOC Interior Latex Primer B28W02600 Series:  
Applied at a dry film thickness of not less than 1.0 mils. 

B.  Interior Ferrous-Metal Primer:  Factory-formulated quick-drying rust-inhibitive alkyd-based 
metal primer. 

1. Pittsburgh Paints; 90-712 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM 
Industrial Enamel:  Applied at a dry film thickness of not less than 2.0 mils. 

2. Rodda; 508901 Metal Master 100% Acrylic Primer: Applied at a dry film thickness of 
not less than 1.5 mils 

3. Sherwin-Williams; Pro Industrial Pro-Cryl Universal Primer B66W00310:  Applied at a 
dry film thickness of not less than 3.0 mils. 

2.04 FINISH COATS 

A. Interior Flat Acrylic Paint:  Factory-formulated flat acrylic-emulsion latex paint for interior 
application. 

1. Pittsburgh Paints; 6-70 Line SpeedHide Interior Wall Flat-Latex Paint:  Applied at a 
dry film thickness of not less than 1.0 mil. 

2. Rodda; 513101 Master Painter Int. Latex Flat Wall Paint: Applied at a dry film 
thickness of not less than 1.5 mils 

3. Sherwin-Williams; ProMar 200 Interior Latex Flat Wall Paint B30W200 Series:  
Applied at a dry film thickness of not less than 1.4 mils. 

B. Interior Low-Luster Acrylic Enamel:  Factory-formulated eggshell acrylic-latex interior 
enamel. 

1. Pittsburgh Paints; 6-411 Series SpeedHide Eggshell Acrylic Latex Enamel:  Applied at 
a dry film thickness of not less than 1.25 mils. 

2. Rodda; 533001 Lasyn Eggshell Finish Wall Paint: Applied at a dry film thickness of 
not less than 1.5 mils 
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3. Sherwin-Williams; ProMar 200 Interior Latex Egg-Shell Enamel B20W200 Series:  
Applied at a dry film thickness of not less than 1.6 mils. 

PART 3 -  EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance of 
the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture 
meter as follows: 

1. Gypsum Board: 12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.02 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable 
and are not to be painted. If removal is impractical or impossible because of size or weight 
of item, provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any. 

3.03 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual." 

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp 
lines and color breaks. 
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3.04 INTERIOR PAINTING SCHEDULE 

A. Gypsum Board:  Provide the following finish systems over interior gypsum board surfaces: 

1. Low-Luster Acrylic-Enamel Finish:  Two finish coats over a primer. 

a. Primer:  Interior gypsum board primer. 
b. Finish Coats:  Interior low-luster acrylic enamel. 

B. Ferrous Metal:  Provide the following finish systems over ferrous metal: 

1. Flat Acrylic Enamel Finish:  Two finish coats over a primer. 

a. Primer:  Interior ferrous-metal primer. 
b. Finish Coats:  Interior flat acrylic enamel. 

END OF SECTION 
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SECTION 09 93 00 

STAINING AND TRANSPARENT FINISHING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes surface preparation and application of wood stains and transparent 
finishes. 

1. Interior Substrates: 

a. Exposed glued-laminated beams and columns. 
b. Dressed lumber (finish carpentry or woodwork). 
c. Wood-based panel products. 

1.02 DEFINITIONS 

A. MPI Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, 
according to ASTM D523. 

B. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 
according to ASTM D523. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

1. Include printout of current "MPI Approved Products List" for each product category 
specified, with the proposed product highlighted. 

B. Samples: For each type of finish system and in each color and gloss of finish required. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

1. PPG Paints. 
2. Rodda Paint Co. 
3. Sherwin-Williams Company (The). 

http://www.specagent.com/Lookup?ulid=11649
http://www.specagent.com/Lookup?uid=123457035168
http://www.specagent.com/Lookup?uid=123457035170
http://www.specagent.com/Lookup?uid=123457035172


AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT 
Project Number 19003  Construction Documents 

  STAINING AND TRANSPARENT FINISHING 

  Page 09 93 00 - 2 

2.02 MATERIALS, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 
"MPI Approved Products List." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

C. Stain Colors: Match existing color and sheen. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance of 
the Work. 

B. Maximum Moisture Content of Interior Wood Substrates: 15 percent, when measured with 
an electronic moisture meter. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Proceed with finish application only after unsatisfactory conditions have been corrected. 

1. Beginning finish application constitutes Contractor's acceptance of substrates and 
conditions. 

3.02 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable. If 
removal is impractical or impossible because of size or weight of item, provide surface-
applied protection before surface preparation and finishing. 

1. After completing finishing operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean and prepare surfaces to be finished according to manufacturer's written instructions 
for each substrate condition and as specified. 

1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse 
thoroughly with clean water and allow to dry. Remove grade stamps and pencil marks 
by sanding lightly. Remove loose wood fibers by brushing. 
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2. Remove mildew by scrubbing with a commercial wash formulated for mildew removal 
and as recommended by stain manufacturer. 

3.03 APPLICATION 

A. Apply finishes according to manufacturer's written instructions and recommendations in 
"MPI Architectural Painting Specification Manual." 

B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush 
marks, runs, ropiness, or other surface imperfections. 

3.04 CLEANING AND PROTECTION 

A. Protect work of other trades against damage from finish application. Correct damage by 
cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 
undamaged condition. 

B. At completion of construction activities of other trades, touch up and restore damaged or 
defaced finished wood surfaces. 

3.05 INTERIOR WOOD -FINISH-SYSTEM SCHEDULE 

A. Wood Substrates: Glued-laminated construction. 

1. Semitransparent Stain System MPI INT 6.1G: 

a. Prime Coat: Stain, semitransparent, matching topcoat. 
b. Topcoat: Stain, semitransparent, for interior wood, MPI #90. 

B. Wood Substrates: Wood trim and wood board paneling. 

1. Water-Based Varnish over Stain System MPI INT 6.3W: 

a. Stain Coat: Stain, semitransparent, for interior wood, MPI #90. 
b. First Intermediate Coat: Water-based varnish matching topcoat. 
c. Second Intermediate Coat: Water-based varnish matching topcoat. 
d. Topcoat: Varnish, water based, clear, satin (MPI Gloss Level 4), MPI #128. 

END OF SECTION 
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SECTION 10 44 13 

FIRE PROTECTION CABINETS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes fire-protection cabinets for portable fire extinguishers. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.03 COORDINATION 

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire 
extinguishers indicated are accommodated. 

B. Coordinate sizes and locations of fire-protection cabinets with wall depths. 

PART 2 - PRODUCTS 

2.01 FIRE-PROTECTION CABINET 

A. Cabinet Type: Suitable for fire extinguisher. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. JL Industries, Inc.; a division of the Activar Construction Products Group. 
b. Larsens Manufacturing Company. 
c. Nystrom, Inc. 

B. Cabinet Construction: Nonrated. 

C. Cabinet Tub Material: Cold-rolled steel sheet. 

D. Semirecessed Cabinet: One-piece combination trim and perimeter door frame overlapping 
surrounding wall surface, with exposed trim face and wall return at outer edge (backbend). 

1. Rolled-Edge Trim: 4-inch backbend depth. 

E. Cabinet Trim Material:  Aluminum sheet. 

F. Door Material: Aluminum sheet. 

http://www.specagent.com/Lookup?ulid=699
http://www.specagent.com/Lookup?uid=123457098411
http://www.specagent.com/Lookup?uid=123457098412
http://www.specagent.com/Lookup?uid=123457098415
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G. Door Style: Vertical duo panel with frame. 

H. Door Glazing: Acrylic sheet. 

1. Acrylic Sheet Color: Clear transparent acrylic sheet. 

I. Door Hardware: Manufacturer's standard door-operating hardware of proper type for 
cabinet type, trim style, and door material and style indicated. 

J. Accessories: 

1. Mounting Bracket: Manufacturer's standard steel, designed to secure fire extinguisher 
to fire-protection cabinet, of sizes required for types and capacities of fire 
extinguishers indicated, with plated or baked-enamel finish. 

2. Lettered Door Handle: One-piece, cast-iron door handle with the word "FIRE" 
embossed into face. 

3. Door Lock: Cam lock that allows door to be opened during emergency by pulling 
sharply on door handle. 

K. Materials: 

1. Cold-Rolled Steel: ASTM A1008/A1008M, Commercial Steel (CS), Type B. 

a. Finish:  Baked enamel, TGIC polyester powder coat, HAA polyester powder coat, 
epoxy powder coat, or polyester/epoxy hybrid powder coat, complying with AAMA 
2603. 

2. Aluminum: ASTM B221 for extruded shapes and aluminum sheet, with strength and 
durability characteristics of not less than Alloy 6063-T5 for aluminum sheet. 

a. Color: Medium bronze. 

3. Transparent Acrylic Sheet: ASTM D4802, Category A-1 (cell-cast sheet), 3 mm thick, 
with Finish 1 (smooth or polished). 

2.02 FABRICATION 

A. Fire-Protection Cabinets: Provide manufacturer's standard box (tub) with trim, frame, door, 
and hardware to suit cabinet type, trim style, and door style indicated. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Prepare recesses for semirecessed fire-protection cabinets as required by type and size of 
cabinet and trim style. 

B. Install fire-protection cabinets in locations and at mounting heights indicated. 

C. Fire-Protection Cabinets: Fasten cabinets to structure, square and plumb. 
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D. Adjust fire-protection cabinet doors to operate easily without binding. Verify that integral 
locking devices operate properly. 

END OF SECTION 
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SECTION 10 44 16 

FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.03 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.04 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit 
and function. 

1.05 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace fire extinguishers that fail in materials or workmanship within specified warranty 
period. 

1. Warranty Period: Six years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, 
"Portable Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction. 
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2.02 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet indicated. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Amerex Corporation. 
b. Ansul Incorporated; Tyco International. 
c. JL Industries, Inc.; a division of the Activar Construction Products Group. 
d. Kidde Residential and Commercial Division. 
e. Larsens Manufacturing Company. 
f. Potter Roemer LLC. 

2. Instruction Labels: Include pictorial marking system complying with NFPA 10, 
Appendix B. 

B. Multipurpose Dry-Chemical Type: UL-rated 2A-10B:C nominal capacity, with 
monoammonium phosphate-based dry chemical in manufacturer's standard enameled 
container. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Install fire extinguishers in locations indicated and in compliance with requirements of 
authorities having jurisdiction. 

END OF SECTION 

http://www.specagent.com/Lookup?ulid=703
http://www.specagent.com/Lookup?uid=123457099107
http://www.specagent.com/Lookup?uid=123457099117
http://www.specagent.com/Lookup?uid=123457099111
http://www.specagent.com/Lookup?uid=123457099112
http://www.specagent.com/Lookup?uid=123457099113
http://www.specagent.com/Lookup?uid=123457099116
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SECTION 23 05 29 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Thermal-hanger shield inserts. 
4. Fastener systems. 
5. Equipment supports. 

B. Related Requirements: 

1.  Section 230548 "Vibration and Seismic Controls for HVAC" for vibration isolation 
devices. 

2. Section 233113 "Metal Ducts" for duct hangers and supports. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

C. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following; include Product Data for 
components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Fiberglass strut systems. 
4. Pipe stands. 
5. Equipment supports. 

D. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Include design calculations for designing trapeze hangers. 
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1.04 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.05 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer  to design trapeze pipe hangers and 
equipment supports. 

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according to 
ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting combined 
weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 
approval from authorities having jurisdiction. 

2.02 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 
3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support 

bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

2.03 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 
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2.04 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Description: Shop- or field-fabricated, pipe-support assembly made of steel channels, 
accessories, fittings, and other components for supporting multiple parallel pipes. 

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
3. Channels: Continuous slotted carbon-steel channel with inturned lips. 
4. Channel Width: Selected for applicable load criteria. 
5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot 

and, when tightened, prevent slipping along channel. 
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Metallic Coating:  Pregalvanized G90. 

2.05 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building materials 
where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland cement 
concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. Indoor Applications:  Zinc-coated steel. 
2. Outdoor Applications: Stainless steel. 

2.06 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand: 

1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to 
support pipe, for roof installation without membrane penetration. 

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 
3. Hardware: Galvanized steel or polycarbonate. 
4. Accessories: Protection pads. 

C. Low-Profile, Single Base, Single-Pipe Stand: 

1. Description: Single base with vertical and horizontal members, and pipe support, for roof 
installation without membrane protection. 

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 
3. Vertical Members: Two, stainless-steel, continuous-thread 1/2-inch rods. 
4. Horizontal Member: Adjustable horizontal, stainless-steel pipe support channels. 
5. Pipe Supports:  Roller. 
6. Hardware:  Stainless steel. 
7. Accessories: Protection pads. 
8. Height:  12 inches above roof. 
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D. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb. 

2.07 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.08 MATERIALS 

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized. 

D. Stainless Steel: ASTM A240/A240M. 

E. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications 
and stainless steel for outdoor applications. Mating nuts and washers of similar materials as rods. 

F. Grout: ASTM C1107/C1107M, 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. 

PART 3 - EXECUTION 

3.01 APPLICATION 

A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will 
be adequate to carry present and future static loads within specified loading limits. Minimum static 
design load used for strength determination shall be weight of supported components plus 200 
lb. 

3.02 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and 
attachments as required to properly support piping from the building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel 
runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers. 

2. Field fabricate from ASTM A36/A36M, carbon-steel shapes selected for loads being 
supported. Weld steel according to AWS D1.1/D1.1M. 
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C. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-58. Install 
hangers and attachments as required to properly support piping from building structure. 

D. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

E. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on 
smooth roof surface. Do not penetrate roof membrane. 

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and 
mount on permanent, stationary roof curb.  

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

G. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

H. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, 
to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, 
expansion loops, expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

3.03 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 
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3.04 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.05 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.06 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

3.07 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 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 carbon-steel pipe hangers and supports and metal framing systems and attachments for 
general service applications. 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT 
Project Number 19003  Construction Documents 

AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT 
Project Number 19003 

 
Section 23 05 29 – Page 7 - 9 

F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment 
applications. 

G. 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 up to 1050 deg F, pipes NPS 4 
to NPS 24, 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 36, 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 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-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 or carbon-steel plate. 
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 or carbon-steel plate, 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 two 
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 24, 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 unnecessary. 

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 unnecessary. 

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. 

H. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
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1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to 
NPS 24 if longer ends are required for riser clamps. 

I. 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. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 

J. 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. 
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. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

K. 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. 
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3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

L. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with 

springs. 
4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability factor 

to 25 percent to allow expansion and contraction of piping system from hanger. 
6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from base 
support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment. Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These 
supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member. 

M. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

N. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

O. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION 
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SECTION 23 05 48 

VIBRATION AND SEISMIC CONTROLS FOR HVAC 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Elastomeric isolation pads. 
2. Elastomeric isolation mounts. 
3. Restrained elastomeric isolation mounts. 
4. Open-spring isolators. 
5. Housed-spring isolators. 
6. Restrained-spring isolators. 
7. Housed-restrained-spring isolators. 
8. Pipe-riser resilient supports. 
9. Resilient pipe guides. 
10. Air-spring isolators. 
11. Restrained-air-spring isolators. 
12. Elastomeric hangers. 
13. Spring hangers. 
14. Snubbers. 
15. Restraint channel bracings. 
16. Restraint cables. 
17. Seismic-restraint accessories. 
18. Mechanical anchor bolts. 
19. Adhesive anchor bolts. 
20. Vibration isolation equipment bases. 
21. Restrained isolation roof-curb rails. 

1.03 DEFINITIONS 

A. IBC: International Building Code. 

B. ICC-ES: ICC-Evaluation Service. 

C. OSHPD: Office of Statewide Health Planning & Development (for the State of California). 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type 
and size of vibration isolation device and seismic-restraint component required. 

a. Tabulate types and sizes of seismic restraints, complete with report numbers and 
rated strength in tension and shear as evaluated by an agency acceptable to 
authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance with 
requirements. 

3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads. 

B. Shop Drawings: 

1. Detail fabrication and assembly of equipment bases. Detail fabrication including 
anchorages and attachments to structure and to supported equipment. Include 
adjustable motor bases, rails, and frames for equipment mounting. 

2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 
to structure and to supported equipment. Include adjustable motor bases, rails, and 
frames for equipment mounting. 

C. Delegated-Design Submittal: For each vibration isolation and seismic-restraint device. 

1. Include design calculations and details for selecting vibration isolators, seismic restraints, 
and vibration isolation bases complying with performance requirements, design criteria, 
and analysis data signed and sealed by the qualified professional engineer responsible 
for their preparation. 

2. Design Calculations: Calculate static and dynamic loading due to equipment weight, 
operation, and seismic and wind forces required to select vibration isolators and 
seismic and wind restraints and for designing vibration isolation bases. 

a. Coordinate design calculations with wind load calculations required for equipment 
mounted outdoors. Comply with requirements in other Sections for equipment 
mounted outdoors. 

3. Riser Supports: Include riser diagrams and calculations showing anticipated expansion 
and contraction at each support point, initial and final loads on building structure, spring 
deflection changes, and seismic loads. Include certification that riser system was 
examined for excessive stress and that none exists. 

4. Seismic- and Wind-Restraint Details: 

a. Design Analysis: To support selection and arrangement of seismic and wind 
restraints. Include calculations of combined tensile and shear loads. 

b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the 
restrained items and to the structure. Show attachment locations, methods, and 
spacings. Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events. Indicate 
association with vibration isolation devices. 

c. Coordinate seismic-restraint and vibration isolation details with wind-restraint details 
required for equipment mounted outdoors. Comply with requirements in other 
Sections for equipment mounted outdoors. 

d. Preapproval and Evaluation Documentation: By an agency acceptable to authorities 
having jurisdiction, showing maximum ratings of restraint items and the basis for 
approval (tests or calculations). 
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1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show coordination of vibration isolation device installation and seismic 
bracing for HVAC piping and equipment with other systems and equipment in the vicinity, 
including other supports and restraints, if any. 

B. Welding certificates. 

C. Field quality-control reports. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For restrained-air-spring mounts to include in operation and 
maintenance manuals. 

1.07 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, with the experience and capability to 
conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7 and that is 
acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval 
by another agency acceptable to authorities having jurisdiction, showing maximum seismic-
restraint ratings. Ratings based on independent testing are preferred to ratings based on 
calculations. If preapproved ratings are unavailable, submittals based on independent testing are 
preferred. Calculations (including combining shear and tensile loads) to support seismic-restraint 
designs must be signed and sealed by a qualified professional engineer. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Wind-Restraint Loading: 

1. Basic Wind Speed: 130 
2. Building Classification Category:  II. 
3. Minimum 10 lb/sq. ft. multiplied by maximum area of HVAC component projected on 

vertical plane normal to wind direction, and 45 degrees either side of normal. 

B. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC:  D. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  II. 
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a. Component Importance Factor:  1.0. 

3. Design Spectral Response Acceleration at Short Periods (0.2 Second): 1.5. 
4. Design Spectral Response Acceleration at 1.0-Second Period: .55. 
5. Rated strengths, features, and applications shall be as defined in reports by an agency 

acceptable to authorities having jurisdiction. 

a. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of 
components shall be at least four times the maximum seismic forces to which they 
are subjected. 

2.02 ELASTOMERIC ISOLATION PADS 

A. Elastomeric Isolation Pads:  

1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform loading 
over pad area. 

2. Size: Factory or field cut to match requirements of supported equipment. 
3. Pad Material: Oil and water resistant with elastomeric properties. 
4. Surface Pattern:  Waffle pattern. 
5. Infused nonwoven cotton or synthetic fibers. 
6. Load-bearing metal plates adhered to pads. 
7. Sandwich-Core Material:  Resilient and elastomeric. 

a. Surface Pattern:  Waffle pattern. 
b. Infused nonwoven cotton or synthetic fibers. 

2.03 ELASTOMERIC ISOLATION MOUNTS 

A. Double-Deflection, Elastomeric Isolation Mounts: . 

1. Mounting Plates: 

a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and 
threaded with threaded studs or bolts. 

b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to 
support structure. 

2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric material. 

2.04 RESTRAINED ELASTOMERIC ISOLATION MOUNTS 

A. Restrained Elastomeric Isolation Mounts: 

1. Description: All-directional isolator with seismic restraints containing two separate and 
opposing elastomeric elements that prevent central threaded element and attachment 
hardware from contacting the housing during normal operation. 

a. Housing: Cast-ductile iron or welded steel. 
b. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric 

material. 
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2.05 OPEN-SPRING ISOLATORS 

A. Freestanding, Laterally Stable, Open-Spring Isolators:  

1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring 
at rated load. 

2. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
3. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
4. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
5. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator 

pad attached to the underside. Baseplates shall limit floor load to 500 psig. 
6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to 

fasten and level equipment. 

2.06 RESTRAINED-SPRING ISOLATORS 

A. Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint: 

1. Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight 
being removed. 

a. Base with holes for bolting to structure with an elastomeric isolator pad attached to 
the underside. Bases shall limit floor load to 500 psig. 

b. Top plate with threaded mounting holes. 
c. Internal leveling bolt that acts as blocking during installation. 

2. Restraint: Limit stop as required for equipment and authorities having jurisdiction. 
3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring 

at rated load. 
4. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
5. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
6. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 

2.07 PIPE-RISER RESILIENT SUPPORT 

A. Description: All-directional, acoustical pipe anchor consisting of two steel tubes separated by a 
minimum 1/2-inch-thick neoprene. 

1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical 
travel in both directions. 

2. Maximum Load Per Support: 500 psigon isolation material providing equal isolation in all 
directions. 

2.08 RESILIENT PIPE GUIDES 

A. Description: Telescopic arrangement of two steel tubes or post and sleeve arrangement 
separated by a minimum 1/2-inch-thick neoprene. 
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1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and reinsertable 
to allow for selection of pipe movement. Guides shall be capable of motion to meet 
location requirements. 

2.09 ELASTOMERIC HANGERS 

A. Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods: . 

1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an 
opening on the underside to allow for a maximum of 30 degrees of angular lower 
hanger-rod misalignment without binding or reducing isolation efficiency. 

2. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material 
with a projecting bushing for the underside opening preventing steel to steel contact. 

2.10 RESTRAINT CHANNEL BRACINGS 

A. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels 
with accessories for attachment to braced component at one end and to building structure at the 
other end and other matching components and with corrosion-resistant coating; rated in tension, 
compression, and torsion forces. 

2.11 RESTRAINT CABLES 

A. Restraint Cables:  ASTM A603 galvanized-steel cables. End connections made of steel 
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; with 
a minimum of two clamping bolts for cable engagement. 

2.12 SEISMIC-RESTRAINT ACCESSORIES 

A. Hanger-Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod. 

B. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers to 
rigid channel bracings. 

C. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid 
equipment mountings, and matched to type and size of anchor bolts and studs. 

D. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements 
and steel sleeves designed for rigid equipment mountings, and matched to type and size of 
attachment devices used. 

E. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, 
with a flat washer face. 

2.13 MECHANICAL ANCHOR BOLTS 

A. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel 
for interior applications and stainless steel for exterior applications. Select anchor bolts with 
strength required for anchor and as tested according to ASTM E488. 
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2.14 ADHESIVE ANCHOR BOLTS 

A. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane 
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide 
anchor bolts and hardware with zinc-coated steel for interior applications and stainless steel for 
exterior applications. Select anchor bolts with strength required for anchor and as tested 
according to ASTM E488. 

2.15 RESTRAINED ISOLATION ROOF-CURB RAILS 

A. Description: Factory-assembled, fully enclosed, insulated, air- and watertight curb rail designed 
to resiliently support equipment and to withstand seismic and wind forces. 

B. Upper Frame: The upper frame shall provide continuous support for equipment and shall be 
captive to resiliently resist seismic and wind forces. 

C. Lower Support Assembly: The lower support assembly shall be formed sheet metal section 
containing adjustable and removable steel springs that support the upper frame. The lower 
support assembly shall have a means for attaching to building structure and a wood nailer for 
attaching roof materials, and shall be insulated with a minimum of 2 inches of rigid, glass-fiber 
insulation on inside of assembly. Adjustable, restrained-spring isolators shall be mounted on 
elastomeric vibration isolation pads and shall have access ports, for level adjustment, with 
removable waterproof covers at all isolator locations. Isolators shall be located so they are 
accessible for adjustment at any time during the life of the installation without interfering with the 
integrity of the roof. 

D. Snubber Bushings: All-directional, elastomeric snubber bushings at least 1/4 inch thick. 

E. Water Seal: Galvanized sheet metal with EPDM seals at corners, attached to upper support 
frame, extending down past wood nailer of lower support assembly, and counterflashed over roof 
materials. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic- and wind-control 
devices for compliance with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 APPLICATIONS 

A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by 
an agency acceptable to authorities having jurisdiction. 
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B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to 
receive them and where required to prevent buckling of hanger rods due to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of 
components so strength is adequate to carry present and future static and seismic loads within 
specified loading limits. 

3.03 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Installation of vibration isolators must not cause any change of position of equipment, piping, or 
ductwork resulting in stresses or misalignment. 

B. Equipment Restraints: 

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate 
snubbers as close as possible to vibration isolators and bolt to equipment base and 
supporting structure. 

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between 
anchor and adjacent surface exceeds 0.125 inch. 

3. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction that provides required submittals for component. 

C. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 

80 feet o.c. 
3. Brace a change of direction longer than 12 feet. 

D. Install cables so they do not bend across edges of adjacent equipment or building structure. 

E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction that provides required submittals for component. 

F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 
resilient media between anchor bolt and mounting hole in concrete base. 

G. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 

H. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

I. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors. Do not damage existing reinforcing or embedded items during coring or 
drilling. Notify the structural engineer if reinforcing steel or other embedded items are 
encountered during drilling. Locate and avoid prestressed tendons, electrical and 
telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength. 
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3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to 
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 

3.04 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or 
branches are supported by different structural elements, and where the connections terminate 
with connection to equipment that is anchored to a different structural element from the one 
supporting the connections as they approach equipment. ADJUSTING 

B. Adjust isolators after piping system is at operating weight. 

C. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. 
After equipment installation is complete, adjust limit stops so they are out of contact during normal 
operation. 

END OF SECTION 
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SECTION 23 05 93 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

2. Testing, Adjusting, and Balancing Equipment: 

a. Heat exchangers. 
b. Motors. 

1.03 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. BAS: Building automation systems. 

C. NEBB: National Environmental Balancing Bureau. 

D. TAB: Testing, adjusting, and balancing. 

E. TABB: Testing, Adjusting, and Balancing Bureau. 

F. TAB Specialist: An independent entity meeting qualifications to perform TAB work. 

G. TDH: Total dynamic head. 

1.04 ACTION SUBMITTALS 

1. TAB Report: Documentation indicating that Work complies with ASHRAE/IES 90.1, 
Section 6.7.2.3 - "System Balancing." 
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1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that 
the TAB specialist and this Project's TAB team members meet the qualifications specified in 
"Quality Assurance" Article. 

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, 
submit the Contract Documents review report as specified in Part 3. 

C. Examination Report: Submit a summary report of the examination review required in 
"Examination" Article. 

D. Certified TAB reports. 

E. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.06 QUALITY ASSURANCE 

A. TAB Specialists Qualifications: Certified by AABC, NEBB or TABB. 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by one of the above 
three organizations 

2. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in 
ASHRAE 111, Section 4, "Instrumentation." 

1.07 FIELD CONDITIONS 

A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. 
Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems designs that may preclude proper TAB of systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that 
locations of these balancing devices are applicable for intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 
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D. Examine design data including HVAC system descriptions, statements of design assumptions for 
environmental conditions and systems output, and statements of philosophies and assumptions 
about HVAC system and equipment controls. 

E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify 
that they are properly separated from adjacent areas. Verify that penetrations in plenum walls are 
sealed and fire-stopped if required. 

F. Examine equipment performance data including fan and pump curves. 

1. 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. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when 
installed under conditions different from the conditions used to rate equipment 
performance. To calculate system effects for air systems, use tables and charts found 
in AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design." 
Compare results with the design data and installed conditions. 

G. Examine system and equipment installations and verify that field quality-control testing, cleaning, 
and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters 
are clean, and equipment with functioning controls is ready for operation. 

J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible 
and their controls are connected and functioning. 

K. Examine operating safety interlocks and controls on HVAC equipment. 

L. Report deficiencies discovered before and during performance of TAB procedures. Observe and 
record system reactions to changes in conditions. Record default set points if different from 
indicated values. 

3.02 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness 
for TAB work. Include, at a minimum, the following: 

1. Airside: 

a. Verify that leakage and pressure tests on air distribution systems have been 
satisfactorily completed. 

b. Duct systems are complete with terminals installed. 
c. Volume, smoke, and fire dampers are open and functional. 
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d. Clean filters are installed. 
e. Fans are operating, free of vibration, and rotating in correct direction. 
f. Variable-frequency controllers' startup is complete and safeties are verified. 
g. Automatic temperature-control systems are operational. 
h. Ceilings are installed. 
i. Windows and doors are installed. 
j. Suitable access to balancing devices and equipment is provided. 

3.03 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 Total System Balance", NEBB's "Procedural Standards for 
Testing, Adjusting, and Balancing of Environmental Systems"  or SMACNA's "HVAC Systems - 
Testing, Adjusting, and Balancing" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum 
extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and 
thickness as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply with 
requirements in Section 233300 "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials. Restore insulation, 
coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation,"." 

C. Mark equipment and balancing devices, including damper-control positions, fan-speed-control 
levers, and similar controls and devices, with paint or other suitable, permanent identification 
material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Cross-check the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 
dampers through the supply-fan discharge and mixing dampers. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 
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J. Check condensate drains for proper connections and functioning. 

K. Check for proper sealing of air-handling-unit components. 

L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

3.05 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 total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates 
minimum outdoor-air conditions. 

b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, 
perform multiple Pitot-tube traverses to obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil 
traverse may be acceptable. 

d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at 
terminals and calculate the total airflow. 

2. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible connection. 
b. Measure static pressure directly at the fan inlet or through the flexible connection. 
c. Measure static pressure across each component that makes up the air-handling 

system. 
d. Report artificial loading of filters at the time static pressures are measured. 

3. Review Record Documents to determine variations in design static pressures versus 
actual static pressures. Calculate actual system-effect factors. Recommend 
adjustments to accommodate actual conditions. 

4. Do not make fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-
motor amperage to ensure that no overload occurs. Measure amperage in full-cooling, 
full-heating, economizer, and any other operating mode to determine the maximum 
required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows. 

1. Measure airflow of submain and branch ducts. 
2. Adjust submain and branch duct volume dampers for specified airflow. 
3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 
2. Measure inlets and outlets airflow. 
3. Adjust each inlet and outlet for specified airflow. 
4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 
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1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within 
design. Readjust to design if necessary. 

2. Re-measure and confirm that total airflow is within design. 
3. Re-measure all final fan operating data, rpms, volts, amps, and static profile. 
4. Mark all final settings. 
5. Test system in economizer mode. Verify proper operation and adjust if necessary. 
6. Measure and record all operating data. 
7. Record final fan-performance data. 

3.06 PROCEDURES FOR MOTORS 

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Phase and hertz. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter size and thermal-protection-element rating. 
8. Service factor and frame size. 

3.07 TOLERANCES 

A. Set HVAC system's airflow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent  
2. Air Outlets and Inlets: Plus or minus 10 percent 
3. Maintaining pressure relationships as designed shall have priority over the tolerances 

specified above. 

3.08 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 
certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 
3. Certify validity and accuracy of field data. 

B. 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; do not include Shop Drawings and 

Product Data. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 
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2. Name and address of the TAB specialist. 
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 supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report. 

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Fan drive settings including settings and percentage of maximum pitch diameter. 
e. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air . Present each system with single-line diagram 
and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water and steam flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 
5. Terminal units. 
6. Balancing stations. 
7. Position of balancing devices. 

E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches, and bore. 
i. Center-to-center dimensions of sheave and amount of adjustments in inches. 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 
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a. Motor 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. Center-to-center dimensions of sheave and amount of adjustments in inches. 

3. Test Data (Indicated 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. Filter static-pressure differential in inches wg. 
f. Preheat-coil static-pressure differential in inches wg. 
g. Cooling-coil static-pressure differential in inches wg. 
h. Heating-coil static-pressure differential in inches wg. 
i. Outdoor airflow in cfm. 
j. Return airflow in cfm. 
k. Outdoor-air damper position. 
l. Return-air damper position. 
m. Vortex damper position. 

F. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 
b. Location. 
c. Coil type. 
d. Number of rows. 
e. Fin spacing in fins per inch o.c. 
f. Make and model number. 
g. Face area in sq. ft.. 
h. Tube size in NPS. 
i. Tube and fin materials. 
j. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm. 
b. Average face velocity in fpm. 
c. Air pressure drop in inches wg. 
d. Outdoor-air, wet- and dry-bulb temperatures in deg F. 
e. Return-air, wet- and dry-bulb temperatures in deg F. 
f. Entering-air, wet- and dry-bulb temperatures in deg F. 
g. Leaving-air, wet- and dry-bulb temperatures in deg F. 
h. Refrigerant expansion valve and refrigerant types. 
i. Refrigerant suction pressure in psig. 
j. Refrigerant suction temperature in deg F. 

G. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup 
equipment reports, include the following: 

1. Unit Data: 
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a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Fuel type in input data. 
g. Output capacity in Btu/h. 
h. Ignition type. 
i. Burner-control types. 
j. Motor horsepower and rpm. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor. 
m. Sheave make, size in inches, and bore. 
n. Center-to-center dimensions of sheave and amount of adjustments in inches. 

2. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 
b. Entering-air temperature in deg F. 
c. Leaving-air temperature in deg F. 
d. Air temperature differential in deg F. 
e. Entering-air static pressure in inches wg. 
f. Leaving-air static pressure in inches wg. 
g. Air static-pressure differential in inches wg. 
h. Low-fire fuel input in Btu/h. 
i. High-fire fuel input in Btu/h. 
j. Manifold pressure in psig. 
k. High-temperature-limit setting in deg F. 
l. Operating set point in Btu/h. 
m. Motor voltage at each connection. 
n. Motor amperage for each phase. 
o. Heating value of fuel in Btu/h. 

H. 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. Center-to-center dimensions of sheave and amount of adjustments in inches. 

2. Motor Data: 

a. Motor 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. Center-to-center dimensions of sheave, and amount of adjustments in inches. 
g. Number, make, and size of belts. 
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3. Test Data (Indicated 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. 

I. Round, Flat-Oval, and Rectangular 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. 

J. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

K. If TAB work fails, proceed as follows: 

1. TAB specialists shall recheck all measurements and make adjustments. Revise the final 
report and balancing device settings to include all changes; resubmit the final report 
and request a second final inspection. 

3.09 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are 
being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and 
winter conditions, perform additional TAB during near-peak summer and winter conditions. 

END OF SECTION 
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SECTION 23 07 13 

DUCT INSULATION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, concealed return located in unconditioned space. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied if any). 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 
of tests and test methods employed. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products according to ASTM E84, by a testing agency acceptable to authorities having 
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement 
material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index 
of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 
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1.06 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.07 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application. Before 
preparing ductwork Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

PART 2 - PRODUCTS 

2.01 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles 
for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according 
to ASTM C795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with 
ASTM C534, Type II for sheet materials. 

G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C553, Type II and ASTM C1290, Type III with factory-applied FSK jacket. 
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

H. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply 
with ASTM C612, Type IA or Type IB. For duct and plenum applications, provide insulation with 
factory-applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

I. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Semirigid board material with factory-applied FSK jacket complying with ASTM C1393, Type II or 
Type IIIA Category 2, or with properties similar to ASTM C612, Type IB. Nominal density is 2.5 
lb/cu. ft. or more. Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F 
or less. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 
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J. Polyolefin: Unicellular, polyethylene thermal plastic insulation. Comply with ASTM C534 or 
ASTM C1427, Type I, Grade 1 for tubular materials and Type II, Grade 1 for sheet materials. 

2.02 FIRE-RATED INSULATION SYSTEMS 

A. Fire-Rated Board: Structural-grade, press-molded, xonolite calcium silicate, fireproofing board 
suitable for operating temperatures up to 1700 deg F. Comply with ASTM C656, Type II, Grade 6. 
Tested and certified to provide a 1-hour fire rating by an NRTL acceptable to authorities having 
jurisdiction. 

B. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is tested 
and certified to provide a 1-hour fire rating by an NRTL acceptable to authorities having 
jurisdiction. 

2.03 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I. 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

2.04 MASTICS AND COATINGS 

A. Materials shall be compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services. 

1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation 
type and service conditions. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 

C. Vapor-Retarder Mastic: Solvent based; suitable for outdoor use on below ambient services. 

1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation 
type and service conditions. 

2. Service Temperature Range: Minus 50 to plus 220 deg F. 

D. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services. 

1. Water-Vapor Permeance: ASTM E96, greater than 1.0 perm at manufacturer's 
recommended dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 
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2.05 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation 
materials, jackets, and substrates. 

1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct insulation. 

2. Service Temperature Range: 0 to plus 180 deg F. 

2.06 SEALANTS 

A. FSK Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: Aluminum. 

2.07 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. When 
factory-applied jackets are indicated, comply with the following: 

1. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying 
with ASTM C1136, Type II. 

2. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 
complying with ASTM C1136, Type II. 

2.08 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric: Approximately 6 oz./sq. yd. with a thread count of 5 strands by 5 
strands/sq. in. for covering ducts. 

B. Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 
strands/sq. in., in a Leno weave, for ducts. 

2.09 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a 
minimum of 8 oz./sq. yd.. 

2.10 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated. 

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 
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2.11 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C1136. 

1. Width: 3 inches. 
2. Thickness: 11.5 mils. 
3. Adhesion: 90 ounces force/inch in width. 
4. Elongation: 2 percent. 
5. Tensile Strength: 40 lbf/inch in width. 
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C1136. 

1. Width: 3 inches. 
2. Thickness: 6.5 mils. 
3. Adhesion: 90 ounces force/inch in width. 
4. Elongation: 2 percent. 
5. Tensile Strength: 40 lbf/inch in width. 
6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

2.12 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A167 or ASTM A240/A240M, Type 304 orType 316; 0.015 inch 
thick, 1/2 inch  wide with wing seal . 

2. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 
1/2 inch wide with wing seal . 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 
adversely affect insulation application. 
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3.03 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each 
item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive 
recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. 
Taper and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. 

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive 
self-sealing lap. Staple laps with outward clinching staples along edge at 2 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 
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M. Finish installation with systems at operating conditions. Repair joint separations and cracking due 
to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend 
patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt 
joints. 

3.04 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof 
flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously 
through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 
2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install 
insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire 
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves 
to match adjacent insulation and overlap duct insulation at least 2 inches. 

1. Comply with requirements in Section 078413 "Penetration Firestopping." 

E. Insulation Installation at Floor Penetrations: 

1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper 
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct 
insulation. Overlap damper sleeve and duct insulation at least 2 inches. 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 
Section 078413 "Penetration Firestopping." 

3.05 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins. 
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1. Apply adhesives according to manufacturer's recommended coverage rates per unit 
area, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment. 
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 
inch o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, 
vapor-barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface. Cover 
insulation face and surface to be insulated a width equal to two times the insulation 
thickness, but not less than 3 inches. 

4. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At 
end joints, secure with steel bands spaced a maximum of 18 inches o.c. 

5. Install insulation on rectangular duct elbows and transitions with a full insulation section for 
each surface. Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides 
of stiffener, hanger, and flange with pins spaced 6 inches o.c. 

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit 
area, for 50  percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment. 
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 
inch o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, 
vapor-barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface. Cover 
insulation face and surface to be insulated a width equal to two times the insulation 
thickness, but not less than 3 inches. 

4. Install insulation on rectangular duct elbows and transitions with a full insulation section for 
each surface. Groove and score insulation to fit as closely as possible to outside and 
inside radius of elbows. Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

5. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides 
of stiffener, hanger, and flange with pins spaced 6 inches o.c. 
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3.06 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets. 

1. Draw 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 lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket 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-barrier mastic. 

3.07 FIELD QUALITY CONTROL 

3.08 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 

B. Items Not Insulated: 

1. Factory-insulated flexible ducts. 
2. Factory-insulated plenums and casings. 
3. Flexible connectors. 
4. Vibration-control devices. 
5. Factory-insulated access panels and doors. 

3.09 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round and flat-oval, supply-air duct insulation shall be one of the following: 

1. Mineral-Fiber Blanket: 1-1/2 inches  thick and 0.75-lb/cu. ft. nominal density. 
2. Mineral-Fiber Board: 1-1/2 inches and 2-lb/cu. ft.  nominal density. 

 

B. Concealed, rectangular, supply-air duct insulation shall be one of the following: 

1. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft. nominal density. 
2. Mineral-Fiber Board:  1-1/2 inches  thick and 2-lb/cu. ft. nominal density. 

END OF SECTION 
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SECTION 23 11 23 

FACILITY NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Manual gas shutoff valves. 
5. Earthquake valves. 
6. Dielectric fittings. 

1.03 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. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Piping specialties. 
2. Corrugated, stainless-steel tubing with associated components. 
3. Valves. Include pressure rating, capacity, settings, and electrical connection data of 

selected models. 
4. Pressure regulators. Indicate pressure ratings and capacities. 
5. Dielectric fittings. 

B. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations, 
sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, 
alignment guides, expansion joints and loops, and attachments of the same to building structure. 
Detail location of anchors, alignment guides, and expansion joints and loops. 
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1. Shop Drawing Scale:  1/4 inch per foot. 
2. Detail mounting, supports, and valve arrangements for pressure regulator assembly. 

C. Delegated-Design Submittal: For natural-gas piping and equipment indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of seismic restraints. 
2. Design Calculations: Calculate requirements for selecting seismic restraints. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping is shown 
and coordinated with other installations, using input from installers of the items involved. 

B. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with 
other services and utilities. 

C. Qualification Data: For qualified professional engineer. 

D. Welding certificates. 

E. Field quality-control reports. 

1.06 CLOSEOUT SUBMITTALS 

1.07 QUALITY ASSURANCE 

A. Steel Support Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping 
according to requirements of authorities having jurisdiction. 

B. 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. 

C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging 
coating and protect from direct sunlight. 

D. Protect stored PE pipes and valves from direct sunlight. 
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1.09 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and verify existing utility locations. Contact 
utility-locating service for area where Project is located. 

B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only after 
arranging to provide purging and startup of natural-gas supply according to requirements 
indicated: 

1. Notify Construction Manager no fewer than seven days in advance of proposed interruption 
of natural-gas service. 

2. Do not proceed with interruption of natural-gas service without Construction Manager's 
written permission. 

1.10 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

B. Coordinate requirements for access panels and doors for valves installed concealed behind 
finished surfaces. Comply with requirements in Section 083113 "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 

B. Natural-Gas System Pressure within Buildings:  0.5 psig or less. 

C. Delegated Design: Design restraints and anchors for natural-gas piping and equipment, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

2.02 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding. 
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and 

threaded ends. 
4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including 

bolts, nuts, and gaskets of the following material group, end connections, and facings: 

a. Material Group: 1.1. 
b. End Connections: Threaded or butt welding to match pipe. 
c. Lapped Face: Not permitted underground. 
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d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and 
spiral-wound metal gaskets. 

e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel 
underground. 

5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of 
epoxy, adhesive, and PE. 

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves. 

6. Mechanical Couplings:  
a. Stainless-steel flanges and tube with epoxy finish. 
b. Buna-nitrile seals. 
c. Stainless-steel bolts, washers, and nuts. 
d. Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE pipe, or 

steel pipe to steel pipe. 
e. Steel body couplings installed underground on plastic pipe shall be factory equipped 

with anode. 

2.03 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75. 

B. Y-Pattern Strainers: 

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 

larger. 
3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 

percent free area. 
4. CWP Rating: 125 psig. 

C. Basket Strainers: 

1. Body: ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 
larger. 

3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 
percent free area. 

4. CWP Rating: 125 psig. 

D. T-Pattern Strainers: 

1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer 
maintenance. 

2. End Connections: Grooved ends. 
3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 57 

percent free area. 
4. CWP Rating: 750 psig. 
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E. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire 
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end 
connection. 

2.04 JOINING MATERIALS 

A. Joint Compound and Tape: Suitable for natural gas. 

B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with 
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited. 

2.05 MANUAL GAS SHUTOFF VALVES 

A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff 
Valve Schedule" Articles for where each valve type is applied in various services. 

B. General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33. 

1. CWP Rating:  125 psig. 
2. Threaded Ends: Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3. 
4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles. 

5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
valves 1 inch and smaller. 

6. Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked 
on valve body. 

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME B16.38. 

1. CWP Rating:  125 psig. 
2. Flanged Ends: Comply with ASME B16.5 for steel flanges. 
3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles. 

4. Service Mark: Initials "WOG" shall be permanently marked on valve body. 

D. One-Piece, Bronze Ball Valve with Bronze Trim: MSS SP-110. 

1. Body: Bronze, complying with ASTM B 584. 
2. Ball: Chrome-plated brass. 
3. Stem: Bronze; blowout proof. 
4. Seats: Reinforced TFE; blowout proof. 
5. Packing: Separate packnut with adjustable-stem packing threaded ends. 
6. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
7. CWP Rating: 600 psig. 
8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
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9. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 

E. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110. 

1. Body: Bronze, complying with ASTM B 584. 
2. Ball: Chrome-plated bronze. 
3. Stem: Bronze; blowout proof. 
4. Seats: Reinforced TFE; blowout proof. 
5. Packing: Threaded-body packnut design with adjustable-stem packing. 
6. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
7. CWP Rating: 600 psig. 
8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
9. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 

F. Two-Piece, Regular-Port Bronze Ball Valves with Bronze Trim: MSS SP-110. 

1. Body: Bronze, complying with ASTM B 584. 
2. Ball: Chrome-plated bronze. 
3. Stem: Bronze; blowout proof. 
4. Seats: Reinforced TFE. 
5. Packing: Threaded-body packnut design with adjustable-stem packing. 
6. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
7. CWP Rating: 600 psig. 
8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
9. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 

G. Bronze Plug Valves: MSS SP-78. 

1. Body: Bronze, complying with ASTM B 584. 
2. Plug: Bronze. 
3. Ends: Threaded, socket, or flanged as indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
4. Operator: Square head or lug type with tamperproof feature where indicated. 
5. Pressure Class: 125 psig. 
6. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
7. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 

H. Cast-Iron, Nonlubricated Plug Valves: MSS SP-78. 

1. Body: Cast iron, complying with ASTM A 126, Class B. 
2. Plug: Bronze or nickel-plated cast iron. 
3. Seat: Coated with thermoplastic. 
4. Stem Seal: Compatible with natural gas. 
5. Ends: Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
6. Operator: Square head or lug type with tamperproof feature where indicated. 
7. Pressure Class: 125 psig. 
8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
9. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 
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2.06 EARTHQUAKE VALVES 

A. Earthquake Valves, Maximum Operating Pressure of 5 psig: Comply with ASCE 25. 

1. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction. 
2. Maximum Operating Pressure: 5 psig. 
3. Cast-aluminum body with nickel-plated chrome steel internal parts. 
4. Nitrile-rubber valve washer. 
5. Sight windows for visual indication of valve position. 
6. Threaded end connections complying with ASME B1.20.1. 
7. Wall mounting bracket with bubble level indicator. 

2.07 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage and suitable for natural gas. 
2. Steel jacket and corrosion-resistant components. 
3. Elevation compensator. 
4. End Connections: Threaded for regulators NPS 2 and smaller; flanged for regulators 

NPS 2-1/2 and larger. 

B. Service Pressure Regulators: Comply with ANSI Z21.80. 

1. Body and Diaphragm Case: Cast iron or die-cast aluminum. 
2. Springs: Zinc-plated steel; interchangeable. 
3. Diaphragm Plate: Zinc-plated steel. 
4. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve 

port. 
5. Orifice: Aluminum; interchangeable. 
6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon. 
7. Single-port, self-contained regulator with orifice no larger than required at maximum 

pressure inlet, and no pressure sensing piping external to the regulator. 
8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 

150 percent of design discharge pressure at shutoff. 
9. Overpressure protection device is optional feature. See Evaluations. 
10. Overpressure Protection Device: Factory mounted on pressure regulator. 
11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not 

connected to vent piping. 
12. Maximum Inlet Pressure:  100 psig. 

C. Line Pressure Regulators: Comply with ANSI Z21.80. 

1. Body and Diaphragm Case: Cast iron or die-cast aluminum. 
2. Springs: Zinc-plated steel; interchangeable. 
3. Diaphragm Plate: Zinc-plated steel. 
4. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve 

port. 
5. Orifice: Aluminum; interchangeable. 
6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon. 
7. Single-port, self-contained regulator with orifice no larger than required at maximum 

pressure inlet, and no pressure sensing piping external to the regulator. 
8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 

150 percent of design discharge pressure at shutoff. 
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9. Overpressure Protection Device: Factory mounted on pressure regulator. 
10. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not 

connected to vent piping. 
11. Maximum Inlet Pressure:  10 psig. 

2.08 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 

1. Description: 

a. Standard: ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Description: 

a. Standard: ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  125 psig minimum at 180 deg F. 
d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Description: 

a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig. 
c. Gasket: Neoprene or phenolic. 
d. Bolt Sleeves: Phenolic or polyethylene. 
e. Washers: Phenolic with steel backing washers. 

2.09 LABELING AND IDENTIFYING 

A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of utility, with metallic core encased in a protective jacket 
for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; 
colored yellow. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections 
before equipment installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Close equipment shutoff valves before turning off natural gas to premises or piping section. 

B. Inspect natural-gas piping according to the International Fuel Gas Code to determine that natural-
gas utilization devices are turned off in piping section affected. 

C. Comply with the International Fuel Gas Code requirements for prevention of accidental ignition. 

3.03 OUTDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 

B. Copper Tubing with Protective Coating: 

1. Apply joint cover kits over tubing to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. 

C. Install fittings for changes in direction and branch connections. 

3.04 INDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, 
expansion, and other design considerations. Install piping as indicated unless deviations to layout 
are approved on Coordination Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 
progress of construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

E. 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. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 
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G. Locate valves for easy access. 

H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Verify final equipment locations for roughing-in. 

L. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements. 

M. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-
meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where 
condensate is subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. 
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and 
same size as connected pipe. Install with space below bottom of drip to remove plug or 
cap. 

N. Extend relief vent connections for service regulators, line regulators, and overpressure protection 
devices to outdoors and terminate with weatherproof vent cap. 

O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or 
floors, and in floor channels unless indicated to be exposed to view. 

P. Concealed Location Installations: Except as specified below, install concealed natural-gas piping 
and piping installed under the building in containment conduit constructed of steel pipe with 
welded joints as described in Part 2. Install a vent pipe from containment conduit to outdoors and 
terminate with weatherproof vent cap. 

1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be 
installed in accessible spaces without containment conduit. 

2. In Floors: Install natural-gas piping with welded or brazed joints and protective coating in 
cast-in-place concrete floors. Cover piping to be cast in concrete slabs with minimum 
of 1-1/2 inches of concrete. Piping may not be in physical contact with other metallic 
structures such as reinforcing rods or electrically neutral conductors. Do not embed 
piping in concrete slabs containing quick-set additives or cinder aggregate. 

3. In Floor Channels: Install natural-gas piping in floor channels. Channels must have cover 
and be open to space above cover for ventilation. 

4. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls from physical 
damage using steel striker barriers at rigid supports. 

a. Exception: Tubing passing through partitions or walls does not require striker 
barriers. 

5. Prohibited Locations: 

a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash 
chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator 
shafts. 

b. Do not install natural-gas piping in solid walls or partitions. 
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Q. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down. 

R. Connect branch piping from top or side of horizontal piping. 

S. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment. Unions are not required at flanged connections. 

T. Do not use natural-gas piping as grounding electrode. 

U. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve. 

3.05 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel 
tubing, aluminum, or copper connector. 

B. Install underground valves with valve boxes. 

C. Install regulators and overpressure protection devices with maintenance access space adequate 
for servicing and testing. 

D. Install earthquake valves aboveground outside buildings according to listing. 

E. Install anode for metallic valves in underground PE piping. 

3.06 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified. 
5. 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. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and 
welding operators. 

2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field welds 

and where damage to coating occurs during construction. 

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter. 
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F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas 
service. Install gasket concentrically positioned. 

G. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare dimensions 
complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten. 

3.07 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration 
and Seismic Controls for HVAC." 

B. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers 
and Supports for HVAC Piping and Equipment." 

C. Install hangers for steel piping, with maximum horizontal spacing and minimum rod diameters, to 
comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 

D. Install hangers for corrugated stainless-steel tubing, with maximum horizontal spacing and 
minimum rod diameters, to comply with manufacturer's written instructions, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most stringent. 

E. Support horizontal piping within 12 inches of each fitting. 

F. Support vertical runs of steel piping to comply with MSS-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

G. Support vertical runs of corrugated stainless-steel tubing to comply with manufacturer's written 
instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever 
are most stringent. 

3.08 CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 

B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment 
grounding conductor of the circuit powering the appliance according to NFPA 70. 

C. Install piping adjacent to appliances to allow service and maintenance of appliances. 

D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 
inches of each gas-fired appliance and equipment. Install union between valve and appliances or 
equipment. 

E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical 
to inlet of each appliance. 

3.09 LABELING AND IDENTIFYING 

A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for 
piping and valve identification. 
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B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 
6 inches below subgrade under pavements and slabs. 

3.10 PAINTING 

A. Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 "Interior 
Painting" for painting interior and exterior natural-gas piping. 

B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, 
earthquake valves, and piping specialties, except components, with factory-applied paint or 
protective coating. 

1. Alkyd System: MPI EXT 5.1D. 

a. Prime Coat: Alkyd anticorrosive metal primer. 
b. Intermediate Coat: Exterior alkyd enamel matching topcoat. 
c. Topcoat: Exterior alkyd enamel (flat). 

C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, 
earthquake valves, and piping specialties, except components, with factory-applied paint or 
protective coating. 

1. Latex Over Alkyd Primer System: MPI INT 5.1Q. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat: Interior latex matching topcoat. 
c. Topcoat: Interior latex (flat). 

2. Alkyd System: MPI INT 5.1E. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat: Interior alkyd matching topcoat. 
c. Topcoat: Interior alkyd (flat). 

D. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and 
by procedures to match original factory finish. 

3.11 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and 
authorities having jurisdiction. 

C. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 
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3.12 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain earthquake valves. 

3.13 OUTDOOR PIPING SCHEDULE 

A. Aboveground natural-gas piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 
3. Drawn-temper copper tube with wrought-copper fittings and brazed joints. 

3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG 

A. Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 
3. Drawn-temper copper tube with wrought-copper fittings and brazed joints. 

B. Underground, below building, piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 

C. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and 
fittings with protective coating for steel piping. 

D. Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or wrought-
steel fittings with welded joints. Coat underground pipe and fittings with protective coating for steel 
piping. 

3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG AND LESS 
THAN 5 PSIG 

A. Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with steel welding fittings and welded joints. 
3. Drawn-temper copper tube with wrought-copper fittings and brazed joints. 

3.16 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 
3. Bronze plug valve. 

B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the following: 
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1. Two-piece, full-port, bronze ball valves with bronze trim. 
2. Bronze plug valve. 
3. Cast-iron, nonlubricated plug valve. 

C. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 
3. Bronze plug valve. 

D. Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be one of the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 
2. Bronze plug valve. 

END OF SECTION 
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SECTION 23 31 13 

METAL DUCTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Duct liner. 
5. Sealants and gaskets. 
6. Hangers and supports. 
7. Seismic-restraint devices. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 
balancing requirements for metal ducts. 

2. Section 233119 "HVAC Casings" for factory- and field-fabricated casings for mechanical 
equipment. 

3. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting 
access doors and panels, turning vanes, and flexible ducts. 

1.03 DEFINITIONS 

A. OSHPD: Office of Statewide Health Planning and Development (State of California). 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of the following products: 

1. Liners and adhesives. 
2. Sealants and gaskets. 
3. Seismic-restraint devices. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, 
and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 
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3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors 

and panels. 
12. Hangers and supports, including methods for duct and building attachment, seismic 

restraints, and vibration isolation. 

C. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
5. Design Calculations: Calculations, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation for selecting hangers 
and supports and seismic restraints. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: A single set of plans or BIM model, drawn to scale, showing the items 
described in this Section, and coordinated with all building trades. 

B. Welding certificates. 

C. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports. 
3. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for duct joint and seam welding. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and with performance requirements and 
design criteria indicated in "Duct Schedule" Article. 

B. Structural Performance: Duct hangers and supports and seismic restraints shall withstand the 
effects of gravity and seismic loads and stresses within limits and under conditions described in 
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SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and ASCE/SEI 7. 
Seismically brace duct hangers and supports in accordance with SMACNA's "Seismic Restraint 
Manual: Guidelines for Mechanical Systems." 

C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in 
ASHRAE 62.1. 

D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment," and Section 7 - "Construction and System Startup." 

E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC 
System Construction and Insulation." 

F. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are 
inside clear dimensions and do not include insulation or duct wall thickness. 

2.02 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible" based on indicated static-pressure class unless otherwise indicated. 

1. Construct ducts of galvanized sheet steel unless otherwise indicated. 

B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

1. For ducts with longest side less than 36 inches, select joint types in accordance with 
Figure 2-1. 

2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-
24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be 
used if submitted and approved by engineer of record. 

C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and 
fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Ch. 4, "Fittings and Other Construction," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible." 

2.03 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure 
class unless otherwise indicated. 

1. Construct ducts of galvanized sheet steel unless otherwise indicated. 
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B. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the 
round sides connecting the flat portions of the duct (minor dimension). 

C. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

D. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

E. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 

2.04 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods 
unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller 
marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A653/A653M. 

1. Galvanized Coating Designation: G60. 
2. Finishes for Surfaces Exposed to View: Mill phosphatized. 

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. 

2.05 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested in accordance with UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone 
activator to react exothermically with tape to form hard, durable, airtight seal. 

2. Tape Width: 3 inches. 
3. Sealant: Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class: 10 inch wg, positive and negative. 
7. Service: Indoor and outdoor. 
8. Service Temperature: Minus 40 to plus 200 deg F. 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum. 
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C. Water-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Solids Content: Minimum 65 percent. 
3. Shore A Hardness: Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC: Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class: 10 inch wg, positive and negative. 
8. Service: Indoor or outdoor. 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

D. Solvent-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Base: Synthetic rubber resin. 
3. Solvent: Toluene and heptane. 
4. Solids Content: Minimum 60 percent. 
5. Shore A Hardness: Minimum 60. 
6. Water resistant. 
7. Mold and mildew resistant. 
8. Maximum Static-Pressure Class: 10-inch wg, positive or negative. 
9. Service: Indoor or outdoor. 
10. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum sheets. 

E. Flanged Joint Sealant: Comply with ASTM C920. 

1. General: Single-component, acid-curing, silicone, elastomeric. 
2. Type: S. 
3. Grade: NS. 
4. Class: 25. 
5. Use: O. 

F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

G. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be 
rated for10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots. 

2.06 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts. 

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods 
with threads painted with zinc-chromate primer after installation. 
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C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603. 

E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A492. 

F. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts 
designed for duct hanger service; with an automatic-locking and clamping device. 

G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with 
duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates. 
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate. 

2.07 SEISMIC-RESTRAINT DEVICES 

A. General Requirements for Restraint Components: Rated strengths, features, and applications 
shall be as defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of 
components shall be at least four Insert number times the maximum seismic forces to 
which they will be subjected. 

B. Channel Support System: Shop- or field-fabricated support assembly made of slotted steel 
channels rated in tension, compression, and torsion forces and with accessories for attachment 
to braced component at one end and to building structure at the other end. Include matching 
components and corrosion-resistant coating. 

C. Restraint Cables: ASTM A603, galvanized steel cables with end connections made of galvanized-
steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with 
an automatic-locking and clamping device or double-cable clips. 

D. Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod. 

E. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select anchor bolts 
with strength required for anchor and as tested in accordance with ASTM E488/E488M. 

PART 3 - EXECUTION 

3.01 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system. Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations. Install 
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duct systems as indicated unless deviations to layout are approved on Shop Drawings and 
coordination drawings. 

B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install ducts in maximum practical lengths with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch 
connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular 
to building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 
view, cover the opening between the partition and duct or duct insulation with sheet metal flanges 
of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches. 

J. Install fire, combination fire/smoke, and smoke dampers where indicated on Drawings and as 
required by code, and by local authorities having jurisdiction. Comply with requirements in 
Section 233300 "Air Duct Accessories" for fire and smoke dampers and specific installation 
requirements of the damper UL listing. 

K. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in 
air ducts where indicated on Drawings. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials 
both before and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings 
Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines." 

M. Elbows: Use long-radius elbows wherever they fit. 

1. Fabricate 90-degree rectangular mitered elbows to include turning vanes. 
2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and 

smaller and a minimum of five segments for 14 inches and larger. 

N. Branch Connections: Use lateral or conical branch connections. 

3.02 ADDITIONAL INSTALLATION REQUIREMENTS FOR EXHAUST DUCTS SERVING 
COMMERCIAL DISHWASHERS AND OTHER HIGH-HUMIDITY LOCATIONS 

A. Install dishwasher exhaust ducts and other exhaust ducts from wet, high-humidity locations 
without dips and traps that may hold water. Slope ducts a minimum of 2 percent back to 
dishwasher or toward drain. 
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B. Provide a drain pocket at each low point and at the base of each riser with a 1-inchtrapped copper 
drain from each drain pocket to open site floor drain. 

C. Minimize number of transverse seams. 

D. Do not locate longitudinal seams on bottom of duct. 

3.03 ADDITIONAL INSTALLATION REQUIREMENTS FOR LABORATORY EXHAUST AND FUME 
HOOD EXHAUST DUCTS 

A. Install ducts in accordance with NFPA 45, "Fire Protection for Laboratories Using Chemicals." 

B. Install exhaust ducts without dips and traps that may hold water. Slope ducts a minimum of 2 
percent back to hood or inlet. Where indicated on Drawings, install trapped drain piping. 

C. Connect duct to fan, fume hood, and other equipment indicated on Drawings. 

3.04 DUCTWORK EXPOSED TO WEATHER 

A. All external joints are to be welded have secure watertight mechanical connections. Seal all 
openings to provide weatherproof construction. 

B. Construct ductwork to resist external loads of wind, snow, ice, and other effects of weather. 
Provide necessary supporting structures. 

C. Single Wall: 

1. Ductwork shall be Type 304 Type 316 stainless steel. 
2. Ductwork shall be galvanized steel. 

a. If duct outer surface is uninsulated, protect outer surface with suitable paint. Paint 
materials and application requirements are specified in Section 099113 "Exterior 
Painting." 

3. Where ducts have external insulation, provide weatherproof aluminum jacket. See 
Section 230713 "Duct Insulation." 

3.05 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
2. Outdoor, Supply-Air Ducts: Seal Class A. 
3. Outdoor, Exhaust Ducts: Seal Class C. 
4. Outdoor, Return-Air Ducts: Seal Class C. 
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class B. 
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6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 
Class A. 

7. Unconditioned Space, Exhaust Ducts: Seal Class C. 
8. Unconditioned Space, Return-Air Ducts: Seal Class B. 
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class C. 
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 

Class B. 
11. Conditioned Space, Exhaust Ducts: Seal Class B. 
12. Conditioned Space, Return-Air Ducts: Seal Class C. 

3.06 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 
24 inches of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View: Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum interval of 16 
feet. 

F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, 
and shear capacities appropriate for supported loads and building materials where used. 

3.07 SEISMIC-RESTRAINT-DEVICE INSTALLATION 

A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic 
forces required by applicable building codes. Comply with SMACNA's "Seismic Restraint Manual: 
Guidelines for Mechanical Systems." SMACNA's "Seismic Restrain Manual: Guidelines for 
Mechanical Systems - OSHPD Edition." ASCE/SEI 7. 

1. Space lateral supports a maximum of 40 Insert dimension feet o.c., and longitudinal 
supports a maximum of 80 Insert dimension feet o.c. 

2. Brace a change of direction longer than 12 feet. 
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B. Select seismic-restraint devices with capacities adequate to carry present and future static and 
seismic loads. 

C. Install cables so they do not bend across edges of adjacent equipment or building structure. 

D. Install cable restraints on ducts that are suspended with vibration isolators. 

E. Install seismic-restraint devices using methods approved by an evaluation service member of the 
ICC Evaluation Service OSHPD an agency acceptable to authorities having jurisdiction. 

F. Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints to 
structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members. 

G. Drilling for and Setting Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors. Do not damage existing reinforcement or embedded items during drilling. 
Notify Architect if reinforcing steel or other embedded items are encountered during 
drilling. Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength. 

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Set anchors to manufacturer's recommended torque, using a torque wrench. 
5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for 

applications exposed to weather. 

3.08 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct 
Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, 
outlet and inlet, and terminal unit connections. 

3.09 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct 
liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. Paint 
materials and application requirements are specified in Section 099113 "Exterior Painting" and 
Section 099123 "Interior Painting." 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

3.11 DUCT CLEANING 

A. Clean new duct system(s) before testing, adjusting, and balancing. 
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B. Use duct cleaning methodology as indicated in NADCA ACR. 

C. Use service openings for entry and inspection. 

1. Provide openings with access panels appropriate for duct static-pressure and leakage 
class at dampers, coils, and any other locations where required for inspection and 
cleaning access. Provide insulated panels for insulated or lined duct. Patch insulation 
and liner as recommended by duct liner manufacturer. Comply with Section 233300 "Air 
Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

D. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent 
collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from 
HVAC system, and locate exhaust downwind and away from air intakes and other points 
of entry into building. 

E. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 
assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, air 
wash systems, spray eliminators, condensate drain pans, humidifiers and 
dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 

F. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 
from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning. Connect 
vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan 
operational. Rinse coils with clean water to remove latent residues and cleaning 
materials; comb and straighten fins. 

5. Provide drainage and cleanup for wash-down procedures. 

3.12 STARTUP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC." 
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3.13 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 

1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as 
indicated below. 

B. Supply Ducts: 

1. Ducts Connected to Constant-Volume Air-Handling Units: 

a. Pressure Class: Positive 2-3-Insert numberinch wg. 
b. Minimum SMACNA Seal Class: A . 
c. SMACNA Leakage Class for Rectangular: 2  
d. SMACNA Leakage Class for Round and Flat Oval: 2  

C. Return Ducts: 

1. Ducts Connected to Air-Handling Units: 

a. Pressure Class: Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class: A  
c. SMACNA Leakage Class for Rectangular: 2 . 
d. SMACNA Leakage Class for Round and Flat Oval: 2 

D. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts: Galvanized steel. 
2. PVC-Coated Ducts: 

a. Exposed to Airstream: Match duct material. 
b. Not Exposed to Airstream: Galvanized Match duct material. 

E. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and 
Figure 4-4, "Vane Support in Elbows." 

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-4, "Round Duct Elbows." 
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a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered 
Elbows." Elbows with less than 90-degree change of direction have proportionately 
fewer segments. 

1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments 
for 90-degree elbow. 

2) Radius-to Diameter Ratio: 1.5. 

b. Round Elbows, 12 Insert dimension Inches and Smaller in Diameter: Stamped or 
pleated. 

c. Round Elbows, 14 Insert dimension Inches and Larger in Diameter: Standing seam. 

F. Branch Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch: 45-degree entry. 
b. Rectangular Main to Round Branch: Conical spin in. 

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical 
Tees." Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm or Lower: 90-degree tap. 

END OF SECTION 
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SECTION 23 33 00 

AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Manual volume dampers. 
2. Fire dampers. 
3. Smoke dampers. 
4. Combination fire and smoke dampers. 
5. Flange connectors. 
6. Turning vanes. 
7. Remote damper operators. 
8. Duct-mounted access doors. 
9. Flexible connectors. 

B. Related Requirements: 

1. Section 233346 "Flexible Ducts" for insulated and non-insulated flexible ducts. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and 
attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction. Include 
dimensions, weights, loads, and required clearances; and method of field assembly into 
duct systems and other construction. Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Control-damper installations. 
d. Fire-damper, smoke-damper, combination fire- and smoke-damper, ceiling, and 

corridor damper installations, including sleeves; and duct-mounted access doors 
and remote damper operators. 

e. Wiring Diagrams: For power, signal, and control wiring. 
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1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access 
panels and access doors required for access to duct accessories are shown and coordinated with 
each other, using input from Installers of the items involved. 

B. Source quality-control reports. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 
maintenance manuals. 

1.06 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fusible Links: Furnish quantity equal to 10 percent of amount installed. 

PART 2 - PRODUCTS 

2.01 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable 
materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet 
metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other 
imperfections. 

2.02 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A653/A653M. 

1. Galvanized Coating Designation:  G60. 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized 
sheet metal ducts; compatible materials for aluminum and stainless-steel 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. 

2.03 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 
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1. Standard leakage rating. 
2. Suitable for horizontal or vertical applications. 
3. Frames: 

a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

4. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch thick. 

5. Blade Axles:  Galvanized or Stainless steel. 
6. Bearings:  

a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 

7. Tie Bars and Brackets: Galvanized steel. 

B. Jackshaft: 

1. Size:  0.5-inch diameter. 
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports 

at each mullion and at each end of multiple-damper assemblies. 
3. Length and Number of Mountings: As required to connect linkage of each damper in 

multiple-damper assembly. 

C. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, 
and a 3/4-inch hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.04 FIRE DAMPERS 

A. Type:  Static; rated and labeled according to UL 555 by an NRTL. 

B. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity. 

C. Fire Rating:  1-1/2 hours. 

D. Frame:  Curtain type with blades inside airstream; fabricated with roll-formed, 0.034-inch-thick 
galvanized steel; with mitered and interlocking corners. 

E. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel. 

1. Minimum Thickness:  0.05 thick, as indicated, and of length to suit application. 
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2. Exception: Omit sleeve where damper-frame width permits direct attachment of perimeter 
mounting angles on each side of wall or floor; thickness of damper frame must comply 
with sleeve requirements. 

F. Mounting Orientation: Vertical or horizontal as indicated. 

G. Blades: Roll-formed, interlocking, 0.024-inch-thick, galvanized sheet steel. In place of interlocking 
blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors. 

H. Horizontal Dampers: Include blade lock and stainless-steel closure spring. 

I. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links. 

J. Heat-Responsive Device:  Electric, resettable link and switch package, factory installed, 165 
deg F rated. 

2.05 FLANGE CONNECTORS 

A. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, 
gaskets, and components. 

B. Material: Galvanized steel. 

C. Gage and Shape: Match connecting ductwork. 

2.06 TURNING VANES 

A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated 
faces and fibrous-glass fill. 

B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded 
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into 
vane runners suitable for duct mounting. 

C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

D. Vane Construction:  Single wall. 

E. Vane Construction: Single wall for ducts up to 48 inches wide and double wall for larger 
dimensions. 

2.07 DUCT-MOUNTED ACCESS DOORS 

A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 
7-3, "Access Doors - Round Duct." 

1. Door: 
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a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks. 
b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks. 
c. Access Doors up to 24 by 48 Inches:  Three hinges and two compression latches. 
d. Access Doors Larger Than 24 by 48 Inches:  Four hinges and two compression 

latches with outside and inside handles. 

2.08 DUCT ACCESS PANEL ASSEMBLIES 

A. Labeled according to UL 1978 by an NRTL. 

B. Panel and Frame: Minimum thickness 0.0528-inch carbon steel. 

C. Fasteners:  Carbon steel. Panel fasteners shall not penetrate duct wall. 

D. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 
2000 deg F. 

E. Minimum Pressure Rating: 10-inch wg, positive or negative. 

2.09 FLEXIBLE CONNECTORS 

A. Materials: Flame-retardant or noncombustible fabrics. 

B. Coatings and Adhesives: Comply with UL 181, Class 1. 

C. Metal-Edged Connectors: Factory fabricated with a fabric strip 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-thick aluminum 
sheets. Provide metal compatible with connected ducts. 

D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene. 

1. Minimum Weight: 26 oz./sq. yd. 
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature: Minus 40 to plus 200 deg F. 

E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, 
synthetic rubber resistant to UV rays and ozone. 

1. Minimum Weight: 24 oz./sq. yd. 
2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling. 
3. Service Temperature: Minus 50 to plus 250 deg F. 
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2.10 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and 
gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit 
duct-insulation thickness. 

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts. 

C. Install volume dampers at points on supply, return, and exhaust systems where branches extend 
from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with 
hat channels of same depth as liner, and terminate liner with nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 
2. Install aluminum volume dampers in aluminum ducts. 

D. Set dampers to fully open position before testing, adjusting, and balancing. 

E. Install test holes at fan inlets and outlets and elsewhere as indicated. 

F. Install fire dampers according to UL listing. 

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream and downstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment. 
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. 

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from 
dampers. 

7. Retain first three subparagraphs below to provide access for duct cleaning. 
8. At each change in direction and at maximum 50-foot spacing. 
9. Upstream and downstream from turning vanes. 
10. Upstream or downstream from duct silencers. 
11. Control devices requiring inspection. 
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12. Elsewhere as indicated. 

H. Install access doors with swing against duct static pressure. 

I. Access Door Sizes: 

1. One-Hand or Inspection Access: 8 by 5 inches. 
2. Two-Hand Access: 12 by 6 inches. 
3. Head and Hand Access: 18 by 10 inches. 
4. Head and Shoulders Access: 21 by 14 inches. 
5. Body Access: 25 by 14 inches. 
6. Body plus Ladder Access: 25 by 17 inches. 

J. Install flexible connectors to connect ducts to equipment. 

K. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded 
vinyl sheet held in place with metal straps. 

L. Connect terminal units to supply ducts directly or with maximum 60 inch lengths of flexible duct. 
Do not use flexible ducts to change directions. 

M. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct 
clamped or strapped in place. 

N. Connect flexible ducts to metal ducts with draw bands. 

O. Install duct test holes where required for testing and balancing purposes. 

P. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust 
limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop 
of fans. 

3.02 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be performed. 
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of 

movement and verify that proper heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of operator and damper. 

END OF SECTION 
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SECTION 23 33 46 

FLEXIBLE DUCTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Non-insulated flexible ducts. 
2. Insulated flexible ducts. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For flexible ducts. 

1. Include plans showing locations and mounting and attachment details. 

1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access 
panels and access doors required for access to duct accessories are shown and coordinated with 
each other, using input from installers of the items involved. 

PART 2 - PRODUCTS 

2.01 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable 
materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet 
metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other 
imperfections. 

C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1." 

D. Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission of Materials." 
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2.02 NON-INSULATED FLEXIBLE DUCTS 

A. Non-Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, 
spring-steel wire. 

1. Pressure Rating: 4-inch wg positive and 0.5-inch wg negative. 
2. Maximum Air Velocity: 4000 fpm. 
3. Temperature Range: Minus 20 to plus 175 deg F. 

2.03 INSULATED FLEXIBLE DUCTS 

A. Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, 
spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film. 

1. Pressure Rating: 4-inch wg positive and 0.5-inch wg negative. 
2. Maximum Air Velocity: 4000 fpm. 
3. Temperature Range: Minus 20 to plus 175 deg F. 
4. Insulation R-Value:  R4.2. 

2.04 FLEXIBLE DUCT CONNECTORS 

A. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear 
action in sizes 3 through 18 inches, to suit duct size. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts. 

B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting. 

C. Connect terminal units to supply ducts with maximum 60” lengths of flexible duct. Do not use 
flexible ducts to change directions. 

D. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible 
duct clamped or strapped in place. 

E. Connect flexible ducts to metal ducts with draw bands. 

F. Install duct test holes where required for testing and balancing purposes. 

G. Installation: 

1. Install ducts fully extended. 
2. Do not bend ducts across sharp corners. 
3. Bends of flexible ducting shall not exceed a minimum of one duct diameter. 
4. Avoid contact with metal fixtures, water lines, pipes, or conduits. 
5. Install flexible ducts in a direct line, without sags, twists, or turns. 
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H. Supporting Flexible Ducts: 

1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 
48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch 
per 12 inches. 

2. Install extra supports at bends placed approximately one duct diameter from center line of 
the bend. 

3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not 
exceed the maximum spacing per manufacturer's written installation instructions. 

4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches 
o.c. 

END OF SECTION 
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SECTION 23 37 13.13 

AIR DIFFUSERS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Rectangular and square ceiling diffusers. 
2. Louver face diffusers. 
3. Linear slot diffusers. 
4. Ceiling-integral continuous slot diffusers. 
5. Light troffer diffusers. 
6. Round induction underfloor air-distribution diffusers. 
7. Linear underfloor air-distribution diffuser plenums. 
8. High-capacity drum louver diffusers. 
9. High-capacity, modular-core supply grille diffusers. 

B. Related Requirements: 

1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control 
dampers not integral to diffusers. 

2. Section 233713.23 "Air Registers and Grilles" for adjustable-bar register and grilles, fixed-
face registers and grilles, and linear bar grilles. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser Schedule: Indicate drawing designation, room location, quantity, model number, 
size, and accessories furnished. 

B. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items involved: 

1. Ceiling suspension assembly members. 
2. Method of attaching hangers to building structure. 
3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 
5. Duct access panels. 
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C. Source quality-control reports. 

PART 2 - PRODUCTS 

2.01 RECTANGULAR AND SQUARE CEILING DIFFUSERS 

A. Devices shall be specifically designed for variable-air-volume flows. 

B. Material:  Steel. 

C. Finish:  Baked enamel, white. 

D. Face Size:  Per Drawings. 

E. Mounting:  T-bar. 

F. Pattern:  Adjustable. 

2.02 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers according to ASHRAE 70, "Method of Testing for 
Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas where diffusers are 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. 

3.02 INSTALLATION 

A. Install diffusers level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and 
accessories. Air outlet and inlet locations have been indicated to achieve design requirements for 
air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations where 
indicated, as much as practical. For units installed in lay-in ceiling panels, locate units in the center 
of panel. Where architectural features or other items conflict with installation, notify Architect for 
a determination of final location. 

C. Install diffusers with airtight connections to ducts and to allow service and maintenance of 
dampers, air extractors, and fire dampers. 

3.03 ADJUSTING 
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A. After installation, adjust diffusers to air patterns indicated, or as directed, before starting air 
balancing. 

END OF SECTION 
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SECTION 23 37 13.23 

REGISTERS AND GRILLES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Adjustable blade face registers and grilles. 

B. Related Requirements: 

1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control 
dampers not integral to registers and grilles. 

2. Section 233713.13 "Air Diffusers" for various types of air diffusers. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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. Register and Grille Schedule: Indicate drawing designation, room location, quantity, model 
number, size, and accessories furnished. 

1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items involved: 

1. Ceiling suspension assembly members. 
2. Method of attaching hangers to building structure. 
3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 
5. Duct access panels. 

B. Source quality-control reports. 
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PART 2 - PRODUCTS 

2.01 REGISTERS 

A. Adjustable Blade Face Register: 

1. Material:  Steel. 
2. Finish:  Baked enamel, white. 
3. Face Blade Arrangement:  spaced per drawing apart. 
4. Core Construction:  Integral. 
5. Frame:  1 inch wide. 
6. Mounting Frame: Per drawings 
7. Mounting:  Lay in. 
8. Damper Type:  Adjustable opposed blade. 
9. Accessories:  

a. Front-blade gang operator. 

B. Fixed Face Register: 

1. Material:  Steel. 
2. Finish:  Baked enamel, white. 
3. Face Blade Arrangement: Per drawing  
4. Frame:  1-1/4 inches wide. 
5. Mounting:  Lay in. 
6. Damper Type:  Adjustable opposed blade. 

2.02 GRILLES 

A. Adjustable Blade Face Grille: 

1. Material:  Steel. 
2. Finish:  Baked enamel, white. 
3. Face Blade Arrangement:  spaced apart per drawing. 
4. Core Construction:  Removable. 
5. Rear-Blade Arrangement:  Horizontal spaced per drawing apart. 
6. Frame:  1-1/4 inches wide. 
7. Mounting:  Lay in. 
8. Accessories:  

a. Front-blade gang operator. 

B. Fixed Face Grille: 

1. Material:  Steel. 
2. Finish:  Baked enamel, white. 
3. Face Blade Arrangement: spaced per drawing. 
4. Face Arrangement: Perforated core. 
5. Core Construction:  Removable. 
6. Frame:  1-1/4 inches wide. 
7. Mounting:  Lay in. 
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2.03 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate registers and grilles according to ASHRAE 70, "Method of 
Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas where registers and grilles are 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. 

3.02 INSTALLATION 

A. Install registers and grilles level and plumb. 

B. Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings, and 
accessories. Air outlet and inlet locations have been indicated to achieve design requirements for 
air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations where 
indicated, as much as practical. For units installed in lay-in ceiling panels, locate units in the center 
of panel. Where architectural features or other items conflict with installation, notify Architect for 
a determination of final location. 

C. Install registers and grilles with airtight connections to ducts and to allow service and maintenance 
of dampers, air extractors, and fire dampers. 

3.03 ADJUSTING 

A. After installation, adjust registers and grilles to air patterns indicated, or as directed, before 
starting air balancing. 

END OF SECTION 
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SECTION 23 74 16.11  

PACKAGED, SMALL-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes packaged, small-capacity, rooftop air-conditioning units (RTUs) with the 
following components: 

1. Casings. 
2. Fans, drives, and motors. 
3. Coils. 
4. Refrigerant circuit components. 
5. Air filtration. 
6. Gas furnaces. 
7. Dampers. 
8. Electrical power connections. 
9. Controls. 
10. Roof curbs. 
11. Accessories. 

1.03 DEFINITIONS 

A. RTU: Rooftop unit. As used in this Section, this abbreviation means packaged, small-capacity, 
rooftop air-conditioning units. This abbreviation is used regardless of whether the unit is mounted 
on the roof or on a concrete base on ground. 

1.04 REFERENCES 

A. NFPA 90 A & B - Installation of Air Conditioning and Ventilation Systems and Installation of Warm 
Air Heating and Air Conditioning Systems.  (all) 

B. ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration.  (all) 

C. AHRI 360 - Commercial and Industrial Unitary Air Conditioning Equipment testing and rating 
standard. (g/e, c/e above 135,000 btuh) 

D. AHRI 340 - Commercial and Industrial Unitary Heat pump Equipment.(hp above 135,000 btuh) 

E. ANSI/ASHRAE 37  - Testing Unitary Air Conditioning and Heat Pump Equipment.  (all) 
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F. ANSI/ASHRAE/IESNA 90.1-1999 - Energy Standard for New Buildings Except Low-Rise 
Residential Buildings. 

G. ANSI Z21.47/UL1995 - Unitary Air Conditioning Standard for safety requirements.   

H. California Energy Commission Administrative Code - Title 20/24 - Establishes the minimum 
efficiency requirements for HVAC equipment installed in new buildings in the State of California.  
(all) 

I. AHRI 210/240  - Unitary Air-Conditioning Equipment and Air- Source Heat Pump Equipment.  (all 
under 135,000 btuh) 

J. AHRI 270 - Sound Rating of Outdoor Unitary Equipment. (all below 135,000) 

K. AHRI 370 - Sound Rating of Large Outdoor Refrigerating and Air Conditioning Equipment.(all 
above 135,000 Btuh) 

L. ANSI/NFPA 70 - National Electric Code.  (all) 

1.05 ACTION SUBMITTALS 

A. Product Data: For each RTU. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

2. Include rated capacities, dimensions, required clearances, characteristics, and furnished 
specialties and accessories. 

3. Include unit dimensions and weight.  
4. Include cabinet material, metal thickness, finishes, insulation, and accessories. 
5. Fans: 

a. Include certified fan-performance curves with system operating conditions indicated. 
b. Include certified fan-sound power ratings. 
c. Include fan construction and accessories.  
d. Include motor ratings, electrical characteristics, and motor accessories. 

6. Include certified coil-performance ratings with system operating conditions indicated. 
7. Include filters with performance characteristics. 
8. Include gas furnaces with performance characteristics. 
9. Include dampers, including housings, linkages, and operators. 

B. Shop Drawings: For each packaged, small-capacity, rooftop air-conditioning unit. 

1. Include plans, elevations, sections, and mounting details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include diagrams for power, signal, and control wiring. 

1.06 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing the 
items described in this Section, and coordinated with all building trades. 
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B. Sample Warranty: For manufacturer's warranty. 

C. Seismic Qualification Data: Certificates, for RTUs, accessories, and components, from 
manufacturer. 

1. Basis for 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. 

4. Restraint of internal components. 

D. Product Certificates: Submit certification that specified equipment will withstand wind forces 
identified in "Performance Requirements" Article and in Section 230548 "Vibration and Seismic 
Controls for HVAC." 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculations. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of wind force 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. 

E. Source quality-control reports. 

F. System startup reports. 

G. Field quality-control reports. 

1.07 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For RTUs to include in emergency, operation, and 
maintenance manuals. 

1.08 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Filters:  Two set(s) of filters for each unit. 
2. Gaskets:  One set(s) for each access door. 

1.09 WARRANTY 

A. Warranty: Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-
handling unit that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: 5 year(s) from date of Substantial Completion. 
2. Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than five years 

from date of Substantial Completion 
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PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
an NRTL, and marked for intended location and application. 

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs and 
components. 

C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and Startup." 

D. ASHRAE 15 Compliance: For refrigeration system safety. 

E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - 
"Heating, Ventilating, and Air-Conditioning." 

F. UL Compliance: Comply with UL 1995. 

G. Delegated Design: Engage a qualified professional engineer, to design mounting and restraints 
for RTUs, including comprehensive engineering analysis. 

1. Design RTU supports to comply with wind and seismic performance requirements. 

H. Seismic Performance: RTUs, accessories, and components shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
when subjected to the seismic forces specified and the unit will be fully operational after 
the seismic event." 

2. Component Importance Factor:  1.0. 

2.02 CAPACITIES AND CHARACTERISTICS 

A. Supply-Air Fan: 

1. Fan Type: Belt driven, double width, forward curved, centrifugal. 
2. Fan Type: Double width, forward curved, centrifugal. 
3. Enclosure Type:  Open, dripproof. 

B. Dampers: 

1. Outdoor- and Return-Air Mixing Dampers:  Opposed-blade galvanized-steel dampers 
mechanically fastened to cadmium plated for galvanized-steel operating rod in 
reinforced cabinet. Connect operating rods with common linkage or gears and 
interconnect so dampers operate simultaneously. 

2. Relief-Air Damper: Gravity actuated or motorized, as required by ASHRAE/IES 90.1. 
3. Barometric relief dampers. 

C. Vibration Isolation and Seismic-Control Devices: Per 230548 Vibration and Seismic Control 
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2.03 UNIT CASINGS 

A. General Fabrication Requirements for Casings: Formed and reinforced double-wall insulated 
panels, fabricated to allow removal for access to internal parts and components, with joints 
between sections sealed. 

B. Double-Wall Construction:  

1. Outside Casing Wall:  Galvanized steel, minimum 18 gauge thick with manufacturer's 
standard finish, with pitched roof panels and knockouts with grommet seals for electrical 
and piping connections and lifting lugs. 

2. Inside Casing Wall: G90-coated galvanized steel, 0.034 inch thick. 
3. Floor Plate:  G90 galvanized steel, minimum 18 gauge thick. 
4. Casing Insulation:  

a. Materials: Injected polyurethane foam insulation. 
b. Casing Panel R-Value: Minimum. 
c. Insulation Thickness:  1/2 inch. 
d. Thermal Break: Provide continuity of insulation with no through-casing metal in 

casing walls, floors, or roof of unit.  

C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in 
ASHRAE 62.1. 

D. Panels and Doors: 

1. Panels: 

a. Fabrication: Formed and reinforced with same materials and insulation thickness as 
casing. 

b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement shall 
allow panels to be opened against air-pressure differential. 

c. Gasket: Neoprene, applied around entire perimeters of panel frames. 
d. Size: Large enough to allow inspection and maintenance of air-handling unit's 

internal components. 

2. Access Doors: 

a. Hinges: A minimum of two ball-bearing hinges or stainless steel piano hinge and two 
wedge-lever-type latches, operable from inside and outside. Arrange doors to be 
opened against air-pressure differential. 

b. Gasket: Neoprene, applied around entire perimeters of panel frames. 
c. Size: Large enough to allow inspection and maintenance of air-handling unit's 

internal components. 

3. Locations and Applications: 

a. Fan Section:  Doors and inspection and access panels. 
b. Access Section: Doors. 
c. Coil Section: Inspection and access panels. 
d. Damper Section:  Inspection and access panels. 
e. Filter Section:  Inspection and access panels large enough to allow periodic removal 

and installation of filters. 
f. Mixing Section: Doors. 
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E. Condensate Drain Pans: 

1. Location: Each type of cooling coil. 
2. Construction: 

 
a. Single-wall, galvanized-steel or noncorrosive polymer sheet. 

3. Drain Connection: 

a. Located at lowest point of pan and sized to prevent overflow. Terminate with 
threaded nipple on one end of pan. 

b. Minimum Connection Size:  NPS 1. 

4. Slope: Minimum 0.125-in./ft. slope, to comply with ASHRAE 62.1, in at least two planes to 
collect condensate from cooling coils (including coil piping connections, coil headers, 
and return bends) and from humidifiers and to direct water toward drain connection. 

5. Length: Extend drain pan downstream from leaving face for distance to comply with 
ASHRAE 62.1. 

6. Width: Entire width of water producing device. 

2.04 FANS, DRIVES, AND MOTORS 

A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous 
operation at maximum-rated fan speed and motor horsepower. 

B. Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel; mounted 
on solid-steel shaft. 

1. Shafts: With field-adjustable alignment. 

a. Turned, ground, and polished hot-rolled steel with keyway. 

2. Shaft Bearings: 

a. Heavy-duty, self-aligning, pillow-block type with an L-50 rated life of minimum 
100,000 hours according to ABMA 9. 

3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with shaped 
cutoff and spun-metal inlet bell. 

a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll, 
wheel, motor, and accessories. 

4. Centrifugal Fan Wheels: Inlet flange, backplate, and shallow blades with inlet and tip 
curved forward in direction of airflow and mechanically fastened to flange and 
backplate; steel or aluminum hub swaged to backplate and fastened to shaft with 
setscrews. 

5. Mounting: For internal vibration isolation and seismic control. Factory-mount fans with 
manufacturer's standard vibration isolation mounting devices having a minimum static 
deflection of 1 inch. 

6. Shaft Lubrication Lines: Extended to a location outside the casing. 
7. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches wide, 

attached to two strips of minimum 2-3/4-inch-wide by 0.028-inch-thick, galvanized-steel 
sheet. 
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a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics, 
coatings, and adhesives shall comply with UL 181, Class 1. 

C. Drives, Direct: Factory-mounted, direct drive. 

D. Drives, Belt: Factory-mounted, V-belt drive, with adjustable alignment and belt tensioning, and 
with 1.25 service factor based on fan motor. 

1. Pulleys: Cast iron or cast steel with split, tapered bushing, dynamically balanced at the 
factory. 

2. Belts: Oil resistant, non-sparking and nonstatic; in matched sets for multiple-belt drives. 
3. Belt Guards: Comply with requirements specified by OSHA and fabricate according to 

SMACNA's "HVAC Duct Construction Standards"; 0.146-inch-thick, 3/4-inch diamond-
mesh wire screen, welded to steel angle frame; prime coated. 

E. Condenser-Coil Fan: propeller, mounted on shaft of permanently lubricated motors. 

F. Motors: 

1. Comply with NEMA designation, temperature rating, service factor, and efficiency 
requirements for motors specified in Section 230513 "Common Motor Requirements for 
HVAC Equipment." 

2. 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. 

3. Enclosure Type:  Open, dripproof. 
4. Enclosure Materials:  Cast iron. 
5. Efficiency: Premium efficient as defined in NEMA MG 1. 
6. NEMA Design: High. 
7. Motor Pulleys: Adjustable pitch for use with 5-hp motors and smaller; fixed pitch for use 

with motors larger than 5 hp. Select pulley size so pitch adjustment is at the middle of 
adjustment range at fan design conditions. 

8. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices 
and connections specified in electrical Sections. 

2.05 COILS 

A. General Requirements for Coils: 

1. Comply with AHRI 410. 
2. Fabricate coils section to allow for removal and replacement of coil for maintenance and to 

allow in-place access for service and maintenance of coil(s). 
3. Coils shall not act as structural component of unit. 

B. Supply-Air Refrigerant Coil: 

1. Tubes:  Copper. 
2. Fins: 

a. Material:  Copper. 

3. Fin and Tube Joints: Aluminum, mechanical bond. 
4. Headers:  Seamless-copper headers with brazed connections. 
5. Frames:  Aluminum. 
6. Coatings:  None. 
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7. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410. 

a. Working Pressure: Minimum 300 psig. 

2.06 REFRIGERANT CIRCUIT COMPONENTS 

A. Compressor: Hermetic, scroll, mounted on vibration isolators; with internal overcurrent and high-
temperature protection, internal pressure relief. 

B. Refrigeration Specialties: 

1. Refrigerant:  R-410A. 
2. Expansion valve with replaceable thermostatic element. 
3. Refrigerant filter/dryer. 
4. Manual-reset high-pressure safety switch. 
5. Automatic-reset low-pressure safety switch. 
6. Minimum off-time relay. 
7. Automatic-reset compressor motor thermal overload. 
8. Brass service valves installed in compressor suction and liquid lines. 
9. Low-ambient kit high-pressure sensor. 
10. Hot-gas reheat solenoid valve single stage with a replaceable magnetic coil. 
11. Hot-gas bypass solenoid valve with a replaceable magnetic coil. 
12. Four-way reversing valve with a replaceable magnetic coil, thermostatic expansion 

valves with bypass check valves, and a suction line accumulator. 

2.07 AIR FILTRATION 

A. Panel Filters: 

1. Description:  Pleated factory-fabricated, self-supported, disposable air filters with holding 
frames. 

2. Filter Unit Class: UL 900. 
3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive and 

antimicrobial coating. 
4. Filter-Media Frame:  Beverage board with perforated metal retainer, or metal grid, on outlet 

side. 

B. Adhesive, Sustainability Projects: As recommended by air-filter manufacturer and with a VOC 
content of 80 g/L or less. 

2.08 GAS FURNACES 

A. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and 
NFPA 54. 

B. CSA Approval: Designed and certified by and bearing label of CSA. 

C. Burners: Stainless steel. 

1. Fuel:  Natural gas. 
2. Ignition: Electronically controlled electric spark or hot-surface igniter with flame sensor. 
3. Gas Control Valve:  Single stage. 
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4. Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot 
solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff. 

D. Heat-Exchanger and Drain Pan: Stainless steel. 

E. Venting, Gravity: Gravity vented. 

F. Safety Controls: 

1. Gas Manifold: Safety switches and controls complying with ANSI standards. 

2.09 DAMPERS 

A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel 
dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade 
arrangement with steel operating rods rotating in sintered bronze or nylon bearings mounted in a 
single galvanized-steel frame, and with operating rods connected with a common linkage. 
Leakage rate shall not exceed 4 cfm/sq. ft. at 1-inch wg and 8 cfm/sq. ft. at 4-inch wg. 

B. Electronic Damper Operators: 

1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque. 
2. Electronic damper position indicator shall have visual scale indicating percent of travel and 

2- to 10-V dc, feedback signal. 
3. Operator Motors: 

a. Comply with NEMA designation, temperature rating, service factor, enclosure type, 
and efficiency requirements for motors. 

b. Size to operate with sufficient reserve power to provide smooth modulating action or 
two-position action. 

c. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil 
immersed and sealed. Equip spring-return motors with integral spiral-spring 
mechanism in housings designed for easy removal for service or adjustment of limit 
switches, auxiliary switches, or feedback potentiometer. 

4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running torque of 
150 in. x lbf and breakaway torque of 300 in. x lbf. 

5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and breakaway 
torque of 150 in. x lbf. 

6. Size dampers for running torque calculated as follows: 

a. Parallel-Blade Damper with Edge Seals: 7 inch-lb/sq. ft. of damper. 
b. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. of damper. 
c. Parallel-Blade Damper without Edge Seals: 4 inch-lb/sq. ft of damper. 
d. Opposed-Blade Damper without Edge Seals: 3 inch-lb/sq. ft. of damper. 
e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500 

fpm: Increase running torque by 1.5. 
f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000 

fpm: Increase running torque by 2.0. 

7. Coupling: V-bolt and V-shaped, toothed cradle. 
8. Overload Protection: Electronic overload or digital rotation-sensing circuitry. 
9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual gear 

release on nonspring-return actuators. 
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10. Temperature Rating:  Minus 22 to plus 122 deg F. 

2.10 ELECTRICAL POWER CONNECTIONS 

A. RTU shall have a single connection of power to unit with unit-mounted disconnect switch 
accessible from outside unit and control-circuit transformer with built-in overcurrent protection. 

2.11 CONTROLS 

A. Basic Unit Controls: 

1. Control-voltage transformer. 
2. Wall-mounted thermostat or sensor with the following features: 

a. Heat-cool-off switch. 
b. Fan on-auto switch. 
c. Fan-speed switch. 
d.  Automatic changeover. 
e. Adjustable deadband. 
f.  Exposed set point. 
g.  Exposed indication. 
h. Degree F indication. 
i. Unoccupied-period-override push button. 
j. Data entry and access port to input temperature set points, occupied and 

unoccupied periods, and output room temperature, supply-air temperature, 
operating mode, and status. 

3.  Remote Wall-Mounted Annunciator Panel for Each Unit: 

a. Lights to indicate power on, cooling, heating, fan running, filter dirty, and unit alarm 
or failure. 

b. DDC controller or programmable timer and interface with HVAC instrumentation and 
control system. 

c. Digital display of outdoor-air temperature, supply-air temperature, return-air 
temperature, economizer damper position, indoor-air quality, and control 
parameters. 

B. Electronic Controller: 

1. Controller shall have volatile-memory backup. 
2. Safety Control Operation: 

a. Smoke Detectors: Stop fan and close outdoor-air damper if smoke is detected. 
Provide additional contacts for alarm interface to fire-alarm control panel. 

b. Firestats: Stop fan and close outdoor-air damper if air greater than 130 deg F enters 
unit. Provide additional contacts for alarm interface to fire-alarm control panel. 

c. Low-Discharge Temperature: Stop fan and close outdoor-air damper if supply-air 
temperature is less than 40 deg F. 

d. Defrost Control for Condenser Coil: Pressure differential switch to initiate defrost 
sequence. 

3. Scheduled Operation: Occupied and unoccupied periods on seven-day clock with a 
minimum of four programmable periods per day. 
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4. Unoccupied Period: 

a. Heating Setback:  10 deg F. 
b. Cooling Setback: System off. 
c. Override Operation:  Two hours. 

5. Supply Fan Operation: 

a. Occupied Periods: Run fan continuously. 
b. Unoccupied Periods: Cycle fan to maintain setback temperature. 

6. Refrigerant Circuit Operation: 

a. Occupied Periods: Cycle or stage compressors and operate hot-gas bypass to 
match compressor output to cooling load to maintain room temperature. Cycle 
condenser fans to maintain maximum hot-gas pressure. Operate low-ambient 
control kit to maintain minimum hot-gas pressure. 

b. Unoccupied Periods:  Compressors off. 
c. Switch reversing valve for heating or cooling mode on air-to-air heat pump. 

7. Hot-Gas Reheat-Coil Operation: 

a. Occupied Periods: Humidistat opens hot-gas valve to provide hot-gas reheat, and 
cycles the compressor. 

b. Unoccupied Periods: Reheat not required. 

8. Gas Furnace Operation: 

a. Occupied Periods:  Cycle burner to maintain room temperature. 
b. Unoccupied Periods: Cycle burner to maintain setback temperature. 

9. Fixed Minimum Outdoor-Air Damper Operation: 

a. Occupied Periods: Open to 25 percent. 
b. Unoccupied Periods: Close the outdoor-air damper. 

10. Economizer Outdoor-Air Damper Operation: 

a. Morning warm-up cycles. 
b. Occupied Periods: Open to 10 percent fixed minimum intake, and maximum 100 

percent of the fan capacity. Controller shall permit air-side economizer operation 
when outdoor air is less than 60 deg F. Use outdoor-air enthalpy to adjust mixing 
dampers. During economizer cycle operation, lock out cooling. 

c. Unoccupied Periods: Close outdoor-air damper and open return-air damper. 

11. Carbon Dioxide Sensor Operation: 

a. Occupied Periods: Reset minimum outdoor-air ratio down to minimum 10 percent to 
maintain maximum 1000-ppm concentration. 

b. Unoccupied Periods: Close outdoor-air damper and open return-air damper. 

12. Terminal-Unit Relays: 

a. Provide heating- and cooling-mode changeover relays compatible with terminal 
control system. 
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2.12 ROOF CURBS 

A. Contractor shall provide factory supplied roof curb, 16 gauge perimeter made of zinc coated steel 
with supply and return air gasketing and wood nailer strips. Ship knocked down and provided with 
instructions for easy assembly. 

B. Curb shall be manufactured in accordance with the National Roofing Contractors Association 
guidelines. 

2.13 ACCESSORIES 

A. Electric heater with integral thermostat maintains minimum 50 deg F temperature in gas burner 
compartment. 

B. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include 
transformer if required. 

C. Low-ambient kit using condenser fans for operation down to 35 deg F. 

D. Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter 
pressure loss. 

E. Remote potentiometer to adjust minimum economizer damper position. 

F. Return-air bypass damper. 

G. Factory- or field-installed, demand-controlled ventilation. 

H. Safeties: 

1. Smoke detector. 
2. Condensate overflow switch. 
3. High pressure control. 
4. Gas furnace airflow-proving switch. 

I. Door switches to disable heating or reset set point when open. 

J. Outdoor-air intake weather hood. 

K. Oil separator. 

2.14 MATERIALS 

A. Steel: 

1. ASTM A36/A36M for carbon structural steel. 
2. ASTM A568/A568M for steel sheet. 

B. Stainless Steel: 

1. Manufacturer's standard grade for casing. 
2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or 

moisture. 
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C. Galvanized Steel: ASTM A653/A653M. 

D. Aluminum: ASTM B209. 

2.15 SOURCE QUALITY CONTROL 

A. AHRI Compliance: 

1. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs. 
2. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs. 
3. Comply with AHRI 270 for testing and rating sound performance for RTUs. 
4. Comply with AHRI 1060 for testing and rating performance for air-to-air exchanger. 

B. AMCA Compliance: 

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and sound 
performance according to AMCA 211 and AMCA 311. 

2. Damper leakage tested according to AMCA 500-D. 
3. Operating Limits: Classify according to AMCA 99. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of RTUs. 

B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before 
equipment installation. 

C. Examine roofs for suitable conditions where RTUs will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Roof Curb: Install on roof structure or concrete base, level and secure, according to 
AHRI Guideline B. Secure RTUs to upper curb rail, and secure curb base to roof framing or 
concrete base with anchor bolts. Coordinate sizes and locations of roof curbs with actual 
equipment provided. 

B. Unit Support: Install unit level on structural curbs. Coordinate wall penetrations and flashing with 
wall construction. Secure RTUs to structural support with anchor bolts. 

C. Equipment Mounting: 

1. Comply with requirements for vibration isolation and seismic-control devices specified in 
Section 230548 "Vibration and Seismic Controls for HVAC." 

2. Comply with requirements for vibration isolation devices specified in Section 230548.13 
"Vibration Controls for HVAC." 
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3.03 PIPING CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to RTU, allow space for service and maintenance. 

C. Connect piping to unit mounted on vibration isolators with flexible connectors. 

D. Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Extend to 
nearest equipment or roof drain. Construct deep trap at connection to drain pan and install 
cleanouts at changes in direction. 

E. Gas Piping: Comply with applicable requirements in Section 231123 "Facility Natural-Gas 
Piping." Connect gas piping to burner, full size of gas train inlet, and connect with union and 
shutoff valve with sufficient clearance for burner removal and service. 

3.04 DUCT CONNECTIONS 

A. Comply with duct installation requirements specified in other HVAC Sections. Drawings indicate 
general arrangement of ducts. The following are specific connection requirements: 

1. Install ducts to termination at top of roof curb. 
2. Remove roof decking only as required for passage of ducts. Do not cut out decking under 

entire roof curb. 
3. Connect supply ducts to RTUs with flexible duct connectors specified in Section 233300 

"Air Duct Accessories." 
4. Install return-air duct continuously through roof structure. 

3.05 ELECTRICAL CONNECTIONS 

A. Connect electrical wiring according to Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables." 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to 
NFPA 70 and NECA 1. 

D. Install nameplate for each electrical connection, indicating electrical equipment designation and 
circuit number feeding connection. 

1. Nameplate shall be laminated acrylic or melamine plastic signs . 
2. Nameplate shall be laminated acrylic or melamine plastic signs as layers of black with 

engraved white letters at least 1/2 inch high. 
3. Locate nameplate where easily visible. 

3.06 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 
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3.07 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

B. Perform tests and inspections with the assistance of a factory-authorized service representative. 

C. Tests and Inspections: 

1. After installing RTUs and after electrical circuitry has been energized, test units for 
compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
3. Operational Test: After electrical circuitry has been energized, start units to confirm proper 

motor rotation and unit operation. 
4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

D. RTU will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.08 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Inspect for visible damage to unit casing. 
3. Inspect for visible damage to furnace combustion chamber. 
4. Inspect for visible damage to compressor, coils, and fans. 
5. Inspect internal insulation. 
6. Verify that labels are clearly visible. 
7. Verify that clearances have been provided for servicing. 
8. Verify that controls are connected and operable. 
9. Verify that filters are installed. 
10. Clean condenser coil and inspect for construction debris. 
11. Clean furnace flue and inspect for construction debris. 
12. Connect and purge gas line. 
13. Remove packing from vibration isolators. 
14. Inspect operation of barometric relief dampers. 
15. Verify lubrication on fan and motor bearings. 
16. Inspect fan-wheel rotation for movement in correct direction without vibration and 

binding. 
17. Adjust fan belts to proper alignment and tension. 
18. Start unit according to manufacturer's written instructions. 

a. Start refrigeration system. 
b. Do not operate below recommended low-ambient temperature. 
c. Complete startup sheets and attach copy with Contractor's startup report. 

19. Inspect and record performance of interlocks and protective devices; verify sequences. 
20. Operate unit for an initial period as recommended or required by manufacturer. 
21. Perform the following operations for both minimum and maximum firing. Adjust burner 

for peak efficiency: 
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a. Measure gas pressure on manifold. 
b. Inspect operation of power vents. 
c. Measure combustion-air temperature at inlet to combustion chamber. 
d. Measure flue-gas temperature at furnace discharge. 
e. Perform flue-gas analysis. Measure and record flue-gas carbon dioxide and oxygen 

concentration. 
f. Measure supply-air temperature and volume when burner is at maximum firing rate 

and when burner is off. Calculate useful heat to supply air. 

22. Calibrate thermostats. 
23. Adjust and inspect high-temperature limits. 
24. Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers. 
25. Start refrigeration system and measure and record the following when ambient is a 

minimum of 15 deg F above return-air temperature: 

a. Coil leaving-air, dry- and wet-bulb temperatures. 
b. Coil entering-air, dry- and wet-bulb temperatures. 
c. Outdoor-air, dry-bulb temperature. 
d. Outdoor-air-coil, discharge-air, dry-bulb temperature. 

26. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and 
normal and emergency shutdown. 

27. Measure and record the following minimum and maximum airflows. Plot fan volumes 
on fan curve. 

a. Supply-air volume. 
b. Return-air volume. 
c. Relief-air volume. 
d. Outdoor-air intake volume. 

28. Simulate maximum cooling demand and inspect the following: 

a. Compressor refrigerant suction and hot-gas pressures. 
b. Short circuiting of air through condenser coil or from condenser fans to outdoor-air 

intake. 

29. Verify operation of remote panel including pilot-light operation and failure modes. 
Inspect the following: 

a. High-temperature limit on gas-fired heat exchanger. 
b. Low-temperature safety operation. 
c. Filter high-pressure differential alarm. 
d. Economizer to minimum outdoor-air changeover. 
e. Relief-air fan operation. 
f. Smoke and firestat alarms. 

30. After startup and performance testing and prior to Substantial Completion, replace 
existing filters with new filters. 

3.09 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 
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B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for 
air-handling system testing, adjusting, and balancing. 

C. Occupancy Adjustments: When requested within 12 months from 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. 

3.10 CLEANING 

A. After completing system installation and testing, adjusting, and balancing RTUs and air-
distribution systems, clean RTUs internally to remove foreign material and construction dirt and 
dust. Clean fan wheels, cabinets, dampers, coils, and filter housings, and install new, clean filters. 

3.11 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

B. Perform tests and inspections with the assistance of a factory-authorized service representative. 

C. Tests and Inspections: 

1. After installing RTUs and after electrical circuitry has been energized, test units for 
compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
3. Operational Test: After electrical circuitry has been energized, start units to confirm proper 

motor rotation and unit operation. 
4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

D. RTU will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.12 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain RTUs. 

END OF SECTION 
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SECTION 26 05 19 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Copper building wire rated 600 V or less. 
2. Metal-clad cable, Type MC, rated 600 V or less. 
3. Fire-alarm wire and cable. 
4. Connectors, splices, and terminations rated 600 V and less. 

B. Related Requirements: 

1. Section 271513 "Communications Copper Horizontal Cabling" for twisted pair cabling 
used for data circuits. 

1.03 DEFINITIONS 

A. RoHS: Restriction of Hazardous Substances. 

B. VFC: Variable-frequency controller. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: Indicate type, use, location, and termination locations. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA. 
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1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 

PART 2 - PRODUCTS 

2.01 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 
an overall insulation layer or jacket, or both, rated 600 V or less. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. RoHS compliant. 
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

C. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for 
stranded conductors. 

D. Conductor Insulation: 

1. Type THHN and Type THWN-2: Comply with UL 83. 
2. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83. 
3. Type UF: Comply with UL 83 and UL 493. 
4. Type XHHW-2: Comply with UL 44. 

2.02 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated conductors in an 
overall metallic sheath. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. Comply with UL 1569. 
3. RoHS compliant. 
4. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

C. Circuits: 

1. Single circuit and multicircuit with color-coded conductors. 
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424. 

D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for 
stranded conductors. 

E. Ground Conductor: Insulated. 

F. Conductor Insulation: 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT 
Project Number 19003  Construction Documents 

AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT 
Project Number 19003 

 
Section 26 05 19 – Page 3 - 6 

1. Type TFN/THHN/THWN-2: Comply with UL 83. 
2. Type XHHW-2: Comply with UL 44. 

G. Armor: Steel, interlocked. 

2.03 FIRE-ALARM WIRE AND CABLE 

A. General Wire and Cable Requirements: NRTL listed and labeled as complying with NFPA 70, 
Article 760. 

B. Signaling Line Circuits: Twisted, shielded pair, size as recommended by system manufacturer. 

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article 760, Classification CI, for 
power-limited fire-alarm signal service Type FPL. NRTL listed and labeled as 
complying with UL 1424 and UL 2196 for a two-hour rating. 

C. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation, and complying with requirements in UL 2196 for a two-hour rating. 

1. Low-Voltage Circuits: No. 16 AWG, minimum, in pathway. 
2. Line-Voltage Circuits: No. 12 AWG, minimum, in pathway. 
3. Multiconductor Armored Cable: NFPA 70, Type MC, copper conductors, Type TFN/THHN 

conductor insulation, copper drain wire, copper armor with outer jacket with red 
identifier stripe, NTRL listed for fire-alarm and cable tray installation, plenum rated. 

2.04 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 
type, and class for application and service indicated; listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and use. 

B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 
screws, designed to connect conductors specified in this Section. 

C. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material: Copper or Bronze. 
2. Type: Two hole with standard barrels. 
3. Termination: Compression or Crimp. 

PART 3 - EXECUTION 

3.01 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4 
AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for No. 8 
AWG and larger. 

C. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 
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D. Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and 
larger. 

E. VFC Output Circuits Cable: Extra-flexible stranded for all sizes. 

F. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller. 

3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 
conductors in raceway, Metal-clad cable, Type MC. 

3.03 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables. 

C. 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. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 
and follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

3.04 INSTALLATION OF FIRE-ALARM WIRING 

A. Comply with NECA 1 and NFPA 72. 

B. Wiring Method: Install wiring in metal pathway according to Section 270528.29 "Hangers and 
Supports for Communications Systems." 

1. Install plenum cable in environmental airspaces, including plenum ceilings. 
2. Fire-alarm circuits and equipment control wiring associated with fire-alarm system shall 

be installed in a dedicated pathway system. This system shall not be used for any 
other wire or cable. 

C. Wiring Method: 

1. Cables and pathways used for fire-alarm circuits, and equipment control wiring 
associated with fire-alarm system, may not contain any other wire or cable. 

2. Fire-Rated Cables: Use of two-hour, fire-rated fire-alarm cables, NFPA 70, Types MI and 
CI, is not permitted. 
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3. Signaling Line Circuits: Power-limited fire-alarm cables may be installed in the same 
cable or pathway as signaling line circuits. 

D. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as 
recommended by manufacturer. Install conductors parallel with or at right angles to sides and 
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess. 
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
fire-alarm system to terminal blocks. Mark each terminal according to system's wiring diagrams. 
Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal 
blocks, or plug connectors. 

E. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes; cabinets; or 
equipment enclosures where circuit connections are made. 

F. Color-Coding: Color-code fire-alarm conductors differently from the normal building power 
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits. Use different 
colors for visible alarm-indicating devices. Paint fire-alarm system junction boxes and covers 
red. 

G. Risers: Install at least two vertical cable risers to serve the fire-alarm system. Separate risers in 
close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does 
not prevent receipt or transmission of signals from other floors or zones. 

H. Wiring to Remote Alarm Transmitting Device: 1-inch conduit between the fire-alarm control 
panel and the transmitter. Install number of conductors and electrical supervision for connecting 
wiring as needed to suit monitoring function. 

3.05 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-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

D. Comply with requirements in Section 283111 "Digital, Addressable Fire-Alarm System for 
connecting, terminating, and identifying wires and cables. 

3.06 IDENTIFICATION 

A. Identify each spare conductor at each end with identity number and location of other end of 
conductor and identify as spare conductor. 
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3.07 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

D. Perform tests and inspections. 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements. 

2. Perform each of the following visual and electrical tests: 

a. Inspect exposed sections of conductor and cable for physical damage and correct 
connection according to the single-line diagram. 

b. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 
2) Thermographic survey. 

c. Inspect compression-applied connectors for correct cable match and indentation. 
d. Inspect for correct identification. 
e. Inspect cable jacket and condition. 
f. Insulation-resistance test on each conductor for ground and adjacent conductors. 

Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated 
cable for a one-minute duration. 

g. Continuity test on each conductor and cable. 
h. Uniform resistance of parallel conductors. 

E. Cables will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements, and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 
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SECTION 26 05 26 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

B. Section includes grounding and bonding systems and equipment, plus the following special 
applications: 

1. Underground distribution grounding. 
2. Ground bonding common with lightning protection system. 
3. Foundation steel electrodes. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.04 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Certified by NETA. 

PART 2 - PRODUCTS 

2.01 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.02 CONDUCTORS 

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 
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2.03 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

C. Conduit Hubs: Mechanical type, terminal with threaded hub. 

PART 3 - EXECUTION 

3.01 APPLICATIONS 

A. Conductors: Install solid conductor for No 8 AWG and smaller, and stranded conductors for No 6 
AWG and larger unless otherwise indicated. 

B. Grounding Conductors: Green-colored insulation with continuous yellow stripe. 

C. Conductor Terminations and Connections: 

3.02 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 

C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, 
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct and 
connected metallic piping. 

3.03 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. 
Select connectors, connection hardware, conductors, and connection methods so metals in direct 
contact are galvanically compatible. 
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1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 
contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 

clamps. 
4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and 

mechanical clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

3.04 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical 
connections with a calibrated torque wrench according to manufacturer's written 
instructions. 

END OF SECTION 
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SECTION 26 05 29 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Steel slotted support systems. 
2. Aluminum slotted support systems. 
3. Nonmetallic slotted support systems. 
4. Conduit and cable support devices. 
5. Support for conductors in vertical conduit. 
6. Structural steel for fabricated supports and restraints. 
7. Mounting, anchoring, and attachment components, including powder-actuated fasteners, 

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, 
and hanger rods. 

8. Fabricated metal equipment support assemblies. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for the following: 

a. Slotted support systems, hardware, and accessories. 
b. Clamps. 
c. Hangers. 
d. Sockets. 
e. Eye nuts. 
f. Fasteners. 
g. Anchors. 
h. Saddles. 
i. Brackets. 

2. Include rated capacities and furnished specialties and accessories. 
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PART 2 - PRODUCTS 

2.01 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch-
diameter holes at a maximum of 8 inches o.c. in at least one surface. 

1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
2. Material for Channel, Fittings, and Accessories: Galvanized steel. 
3. Channel Width: Selected for applicable load. 
4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4. 
5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4 
7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

B. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for 
types and sizes of raceway or cable to be supported. 

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored 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 made of malleable iron. 

D. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, 
and bars; black and galvanized. 

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened 
portland cement concrete, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 
attached structural element. 

5. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM F3125/F3125M,Grade A325. 

6. Toggle Bolts: All steel springhead type. 
7. Hanger Rods: Threaded steel. 

PART 3 - EXECUTION 

3.01 APPLICATION 

A. Comply with the following standards for application and installation requirements of hangers and 
supports, except where requirements on Drawings or in this Section are stricter: 
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1. NECA 1. 
2. NECA 101. 
3. NECA 102. 
4. NECA 105. 
5. NECA 111. 

B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems." 

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 
EMT, IMC, and RMC as NFPA 70. Minimum rod size shall be 1/4 inch in diameter. 

D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel support system, 
sized so capacity can be increased by at least 25 percent in future without exceeding specified 
design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-
inch and smaller raceways serving branch circuits and communication systems above suspended 
ceilings, and for fastening raceways to trapeze supports. 

3.02 SUPPORT INSTALLATION 

A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will 
be adequate to carry present and future static loads within specified loading limits. Minimum static 
design load used for strength determination shall be weight of supported components plus 200 lb 

B. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods unless 
otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less 
than 4 inches thick. 

6. To Steel: Beam clamps. 
7. To Light Steel: Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate. 

C. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars. 
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3.03 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A780. 

END OF SECTION 
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SECTION 26 05 33 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 
2. Boxes, enclosures, and cabinets. 

1.03 DEFINITIONS 

A. GRC: Galvanized rigid steel conduit. 

B. IMC: Intermediate metal conduit. 

C. EMT: Electrical metallic conduit. 

D. FMC: Flexible metal conduit. 

E. LFMC: Liquidtight flexible metal conduit. 

1.04 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, 
and cabinets. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of items involved: 

1. Structural members in paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports. 

B. Qualification Data: For professional engineer. 

C. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and their 
mounting provisions, including those for internal components, from manufacturer. 
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1. Basis for 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. 

4. Detailed description of conduit support devices and interconnections on which the 
certification is based and their installation requirements. 

D. Source quality-control reports. 

PART 2 - PRODUCTS 

2.01 METAL CONDUITS AND FITTINGS 

A. Metal Conduit: 

1. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application. 

2. GRC: Comply with ANSI C80.1 and UL 6. 
3. IMC: Comply with ANSI C80.6 and UL 1242. 
4. EMT: Comply with ANSI C80.3 and UL 797. 
5. FMC: Comply with UL 1; zinc-coated steel 
6. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

B. Metal Fittings: 

1. Comply with NEMA FB 1 and UL 514B. 
2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 
3. Fittings, General: Listed and labeled for type of conduit, location, and use. 
4. Fittings for EMT: 

a. Material: Steel or die cast. 
b. Type: Setscrew or compression. 

C. Joint Compound for IMC or GRC: Approved, as defined in NFPA 70, by authorities having 
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect 
threaded conduit joints from corrosion and to enhance their conductivity. 

2.02 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. 

D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 
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E. Metal Floor Boxes: 

1. Material: Cast metal or sheet metal. 
2. Type: Fully adjustable. 
3. Shape: Rectangular. 
4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

F. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb 
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 
marked for the maximum allowable weight. 

G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 
aluminum with gasketed cover. 

I. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 

J. Device Box Dimensions: 4 inches square by 2-1/8 inches deep. 

K. Gangable boxes are allowed. 

PART 3 - EXECUTION 

3.01 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit: GRC, IMC. 
2. Concealed Conduit, Aboveground: GRC, IMC, EMT. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC. 
4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Exposed and Subject to Severe Physical Damage: GRC, IMC. Raceway locations include 

the following: 
 

a. Mechanical rooms. 

3. Concealed in Ceilings and Interior Walls and Partitions: EMT. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations. 

5. Damp or Wet Locations: GRC or IMC. 
6. Boxes and Enclosures: NEMA 250, Type 1. 

C. Minimum Raceway Size: 1/2-inchtrade size. 



AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT 
Project Number 19003  Construction Documents 

AIDEA/AEA NOISE CONTROL TENANT IMPROVEMENT 
Project Number 19003 

 
Section 26 05 33 – Page 4 - 6 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10. 

2. EMT: Use setscrew or compression, steel or cast-metal fittings. Comply with 
NEMA FB 2.10. 

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 
NEMA FB 2.20. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

F. Install surface raceways only where indicated on Drawings. 

3.02 INSTALLATION 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
hangers and supports. 

B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on 
Drawings or in this article are stricter. Comply with NFPA 70 limitations for types of raceways 
allowed in specific occupancies and number of floors. 

C. 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. 

D. Complete raceway installation before starting conductor installation. 

E. Install no more than the equivalent of three 90-degree bends in any conduit run except for control 
wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in 
direction. 

F. Make bends in raceway using large-radius preformed ells. Field bending shall be according to 
NFPA 70 minimum radii requirements. Use only equipment specifically designed for material and 
size involved. 

G. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install 
conduits parallel or perpendicular to building lines. 

H. Support conduit within 12 inches of enclosures to which attached. 

I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed 
compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to 
protect conductors including conductors smaller than No. 4 AWG. 

K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inchtrade size and insulated throat metal 
bushings on 1-1/2-inchtrade size and larger conduits terminated with locknuts. Install insulated 
throat metal grounding bushings on service conduits. 

L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more. 
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M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 

N. Cut conduit perpendicular to the length. For conduits 2-inchtrade size and larger, use roll cutter 
or a guide to make cut straight and perpendicular to the length. 

O. Install pull string in empty raceways. Use polypropylene or monofilament plastic line with not less 
than 200-lbtensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap 
underground raceways designated as spare above grade alongside raceways in use. 

P. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch radius control at bend points. 
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway section. 
Support surface raceway according to manufacturer's written instructions. Tape and 
glue are not acceptable support methods. 

Q. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway 
sealing fittings according to NFPA 70. 

R. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points: 

1. Conduit extending from interior to exterior of building. 
2. Conduit extending into pressurized duct and equipment. 
3. Where otherwise required by NFPA 70. 

S. Expansion-Joint Fittings: 

1. Install fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot 
of length of straight run per deg F of temperature change for metal conduits. 

2. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement. 

T. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible 
conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise 
transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations. 

U. Mount boxes at heights indicated on Drawings. Install boxes with height measured to center of 
box unless otherwise indicated. 

V. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

W. Locate boxes so that cover or plate will not span different building finishes. 
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X. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits. 

Y. Set metal floor boxes level and flush with finished floor surface. 

3.03 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer. 
2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer. 

END OF SECTION 
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SECTION 26 09 23 

LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Indoor occupancy and vacancy sensors. 
2. Switchbox-mounted occupancy sensors. 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch 
occupancy sensors, and manual light switches. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Show installation details for the following: 

a. Occupancy sensors. 
b. Vacancy sensors. 

2. Interconnection diagrams showing field-installed wiring. 
3. Include diagrams for power, signal, and control wiring. 

1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the items 
involved: 

1. Suspended ceiling components. 
2. Structural members to which equipment will be attached. 

B. Field quality-control reports. 

C. Sample Warranty: For manufacturer's warranties. 
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1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of lighting control device to include in operation 
and maintenance manuals. 

1.06 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control 
devices that fail(s) in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of lighting control software. 
b. Faulty operation of lighting control devices. 

2. Warranty Period: Two year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 INDOOR OCCUPANCYAND VACANCY SENSORS 

A. General Requirements for Sensors: 

1. Wall and Ceiling mounted, solid-state indoor occupancy sensors. 
2. Dual technology. 
3. Hardwired connection to switch. 
4. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application. 
5. Operation: 

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area 
is occupied, and turn them off when unoccupied; with a time delay for turning lights 
off, adjustable over a minimum range of 1 to 15 minutes. 

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and 
sensor turns lights off when the room is unoccupied; with a time delay for turning 
lights off, adjustable over a minimum range of 1 to 15 minutes. 

c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to 
turn lights on when coverage area is occupied and turn them off when unoccupied, 
or to turn off lights that have been manually turned on; with a time delay for turning 
lights off, adjustable over a minimum range of 1 to 15 minutes. 

6. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A. 
Sensor shall be powered from relay unit.  

7. Power: Line Voltage. 
8. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A tungsten 

at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power 
source, as defined by NFPA 70. 

9. Mounting: 

a. Sensor: Suitable for mounting in any position on a standard outlet box. 
b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical 

enclosure. 
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c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged 
door. 

10. Indicator: Digital display, to show when motion is detected during testing and normal 
operation of sensor. 

11. Bypass Switch: Override the "on" function in case of sensor failure. 
12. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when selected 

lighting level is present. 

B. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and 
ultrasonic detection methods. The particular technology or combination of technologies that 
control on-off functions is 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 not less than 36 sq. in., and detect a person of 
average size and weight moving not less than 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. 

4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-
degree pattern centered on the sensor over an area of 1000 square feet. 

2.02 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. 
Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine lighting control devices before installation. Reject lighting control devices that are wet, 
moisture damaged, or mold damaged. 

B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 SENSOR INSTALLATION 

A. Comply with NECA 1. 

B. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke 
detectors, fire-suppression systems, and partition assemblies. 

C. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas 
indicated. Do not exceed coverage limits specified in manufacturer's written instructions. 
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3.03 CONTACTOR INSTALLATION 

A. Comply with NECA 1. 

B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-
borne vibration unless contactors are installed in an enclosure with factory-installed vibration 
isolators. 

3.04 WIRING INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." Minimum conduit size is 1/2 inch. 

C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited 
conductors according to conductor manufacturer's written instructions. 

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. 

F. Label time switches and contactors with a unique designation. 

3.05 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 
has been energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

B. Lighting control devices will be considered defective if they do not pass tests and inspections. 

END OF SECTION 
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SECTION 26 27 26 

WIRING DEVICES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Standard-grade receptacles, 125 V, 20 A. 
2. Occupancy sensors. 
3. Wall-box dimmers. 
4. Wall plates. 
5. Floor service fittings. 
6. Poke-through assemblies. 

1.03 DEFINITIONS 

A. AFCI: Arc-fault circuit interrupter. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. SPD: Surge protective device. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: List of legends and description of materials and process used for premarking 
wall plates. 

C. Samples: One for each type of device and wall plate specified, in each color specified. 
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1.05 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.01 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and use. 

B. Comply with NFPA 70. 

C. RoHS compliant. 

D. Comply with NEMA WD 1. 

E. Devices that are manufactured for use with modular plug-in connectors may be substituted under 
the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 
2. Devices shall comply with requirements in this Section. 

F. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 
2. Cord and Plug Sets: Match equipment requirements. 

G. Device Color: 

1. Wiring Devices Connected to Normal Power System: White unless otherwise indicated 
or required by NFPA 70 or device listing. 

H. Wall Plate Color: For plastic covers, match device color. 

I. Source Limitations: Obtain each type of wiring device and associated wall plate from single source 
from single manufacturer. 

2.02 STANDARD-GRADE RECEPTACLES, 125 V, 20 A 

A. Duplex Receptacles, 125 V, 20 A  

1. Description: Two pole, three wire, and self-grounding. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498 and FS W-C-596. 
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2.03 TOGGLE SWITCHES, 120/277 V, 20 A 

A. Single-Pole Switches, 120/277 V, 20 A  

1. Standards: Comply with UL 20 and FS W-S-896. 

B. Three-Way Switches, 120/277 V, 20 A  

1. Comply with UL 20 and FS W-S-896. 

2.04 OCCUPANCY SENSORS 

A. Wall Switch Sensor Light Switch, Dual Technology  

1. Description: Switchbox-mounted, combination lighting-control sensor and conventional 
switch lighting-control unit using dual (ultrasonic and passive infrared) technology. 

2. Standards: Comply with UL 20. 
3. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 277 V ac for 

fluorescent or LED lighting, and 1/4 hp at 120 V ac 
4. Able to be locked to Manual On mode. 
5. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 
6. Connections: RJ-45 communications outlet. 

2.05 DIMMERS 

A. Wall-Box Dimmers: 

1. Description: Modular, full-wave, solid-state dimmer switch with integral, quiet on-off 
switches, with audible frequency and EMI/RFI suppression filters. 

2. Control: Continuously adjustable slider; with single-pole or three-way switching. 
3. Standards: Comply with UL 1472.  
4. LED Lamp Dimmer Switches: Modular; compatible with LED lamps; trim potentiometer to 

adjust low-end dimming; capable of consistent dimming with low end not greater than 
20 percent of full brightness. 

2.06 WALL PLATES 

A. Single Source: Obtain wall plates from same manufacturer of wiring devices. 

B. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces: Smooth, high-impact thermoplastic  

2.07 FLOOR SERVICE FITTINGS 

A. Flap-Type Service Fittings: 

1. Description: Type: Modular, flap-type, dual-service units suitable for wiring method used, 
with flaps flush with finished floor. 
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2. Compartments: Barrier separates power from voice and data communication cabling. 
3. Flaps: with satin finish. 
4. Service Plate: Same finish as flaps. 
5. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise 

indicated. 
6. Data Communication Outlet: Two modular, keyed, color-coded, RJ-45 jacks for twisted pair 

cable, complying with requirements in Section 271513 "Communications Copper 
Horizontal Cabling." 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish materials over device 
boxes, and do not cut holes for boxes with routers that are guided by riding against 
outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated on 
devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall comply with NFPA 70, Article 300, 
without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
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5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-

mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet 
boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Dimmers: 

1. Install dimmers within terms of their listing. 
2. Verify that dimmers used for fan-speed control are listed for that application. 
3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device, listing conditions in the written instructions. 

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates. 

I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings. 

3.02 IDENTIFICATION 

A. Identify each receptacle with panelboard identification and circuit number.  

3.03 FIELD QUALITY CONTROL 

A. Test Instruments: Use instruments that comply with UL 1436. 

B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated digital-
display indicators of measurement. 

C. Tests for Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 
2. Ground Impedance: Values of up to 2 ohms are acceptable. 
3. Using the test plug, verify that the device and its outlet box are securely mounted. 
4. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault-current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

D. Wiring device will be considered defective if it does not pass tests and inspections. 
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E. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 26 51 19 

LED INTERIOR LIGHTING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes the following types of LED luminaires: 

1. Recessed, linear. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including 
time switches, photoelectric relays, occupancy sensors, and multipole lighting relays 
and contactors. 

1.03 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp, luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaires. 
4. Include emergency lighting units, including batteries and chargers. 
5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data. 
6. Photometric data and adjustment factors based on laboratory tests. 
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a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

b. Testing Agency Certified Data: For indicated luminaires, photometric data certified 
by a qualified independent testing agency. Photometric data for remaining 
luminaires shall be certified by manufacturer. 

B. Qualification Data: For testing laboratory providing photometric data for luminaires. 

C. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer. 

1. Basis for 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. Product Certificates: For each type of luminaire. 

E. Product Test Reports: For each type of luminaire, for tests performed by manufacturer and 
witnessed by a qualified testing agency 

F. Sample warranty. 

1.05 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient Lighting 
Products, and complying with the applicable IES testing standards. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

1.06 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail 
in materials or workmanship within specified warranty period. 

B. Warranty Period: Five  year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined 
according to ASCE/SEI 7. 

B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant. 
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1. The term "withstand" means "the luminaire will remain in place without separation of 
any parts when subjected to the seismic forces specified. 

2.02 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Recessed luminaires shall comply with NEMA LE 4. 

2.03 RECESSED, LINEAR (L1). 

A. Nominal Operating Voltage: 277 V ac. 

B. Housings: 

1. With integral mounting provisions. 

C. Diffusers and Globes: 

1. Clear, UV-stabilized acrylic.  
2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 
3. Glass: Annealed crystal glass unless otherwise indicated. 
4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 

D. Standards: 

1. ENERGY STAR certified. 
2. RoHS compliant. 
3. UL Listing. 
4. NEMA LE 4. 

2.04 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Steel: 

1. ASTM A36/A36M for carbon structural steel. 
2. ASTM A568/A568M for sheet steel. 

C. Galvanized Steel: ASTM A653/A653M. 

D. Aluminum: ASTM B209. 
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2.05 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
channel and angle iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 
same as luminaire. 

C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 
threaded attachment, cord, and locking-type plug. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections 
before luminaire installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 
construction is sufficiently complete, clean luminaires used for temporary lighting and install new 
lamps. 

3.03 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Supports: 

1. Sized and rated for luminaire weight. 
2. Provide support for luminaire without causing deflection of ceiling or wall. 
3. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight. 

D. Flush-Mounted Luminaires: 

1. Secured to outlet box. 
2. Attached to ceiling structural members at four points equally spaced around circumference 

of luminaire. 
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3. Trim ring flush with finished surface. 

E. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 
2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four 

locations, spaced near corners of luminaire. 
3. Use approved devices and support components to connect luminaire to ceiling grid and 

building structure in a minimum of four locations, spaced near corners of luminaire. 

F. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" for wiring connections. 

3.04 IDENTIFICATION 

3.05 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 

B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare test and inspection reports. 

3.06 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 
conditions. Make up to two visits to Project during other-than-normal hours for this purpose. Some 
of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace luminaires that are defective. 
2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies. 
3. Adjust the aim of luminaires in the presence of the Architect. 

END OF SECTION 
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SECTION 27 15 13 

COMMUNICATIONS COPPER HORIZONTAL CABLING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Category 6 twisted pair cable. 
2. Twisted pair cable hardware, including plugs and jacks. 
3. Cable management system. 
4. Cabling identification products. 
5. Grounding provisions for twisted pair cable. 
6. Source quality control requirements for twisted pair cable. 

1.03 DEFINITIONS 

A. Cross-Connect: A facility enabling the termination of cable elements and their interconnection or 
cross-connection. 

B. EMI: Electromagnetic interference. 

C. FTP: Shielded twisted pair. 

D. F/FTP: Overall foil screened cable with foil screened twisted pair. 

E. F/UTP: Overall foil screened cable with unscreened twisted pair. 

F. IDC: Insulation displacement connector. 

G. LAN: Local area network. 

H. Jack: Also commonly called an "outlet" or “port”, it is the fixed, female telecommunications 
connector. 

I. Plug: Also commonly called a "connector," it is the removable, male telecommunications 
connector. 

J. RCDD: Registered Communications Distribution Designer. 

K. Screen: A metallic layer, either a foil or braid, placed around a pair or group of conductors. 

L. Shield: A metallic layer, either a foil or braid, placed around a pair or group of conductors. 
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M. S/FTP: Overall braid screened cable with foil screened twisted pair. 

N. S/UTP: Overall braid screened cable with unscreened twisted pairs. 

O. UTP: Unscreened (unshielded) twisted pair. 

1.04 COPPER HORIZONTAL CABLING DESCRIPTION 

A. Horizontal cable cabling system shall provide interconnections between telecommunications rack 
and the equipment outlet. Cabling system consists of horizontal cables, intermediate and main 
cross-connects, mechanical terminations, and patch cords or jumpers used for horizontal-to-
horizontal cross-connection. 

1. TIA-568-C.1 requires that a minimum of two equipment outlets be installed for each work 
area. 

2. Horizontal cabling shall contain no more than one transition point or consolidation point 
between the horizontal cross-connect and the telecommunications equipment outlet. 

3. Bridged taps and splices shall not be installed in the horizontal cabling. 

B. The maximum allowable horizontal cable length is 295 feet. This maximum allowable length does 
not include an allowance for the length of 16 feet to the workstation equipment or in the horizontal 
cross-connect. 

1.05 ACTION SUBMITTALS 

A. Twisted pair cable testing plan. 

B. Samples: For telecommunications jacks and plugs, and faceplates for color selection and 
evaluation of technical features. 

1.06 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installer, installation supervisor, and field inspector. 

B. Product Certificates: For each type of product. 

C. Source quality-control reports. 

D. Field quality-control reports. 

1.07 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For splices and connectors to include in maintenance manuals. 

1.08 QUALITY ASSURANCE 

A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff. 

1. Installation Supervision: Installation shall be under the direct supervision of Technician who 
shall be present at all times when Work of this Section is performed at Project site. 
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1.09 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1. Test each pair of twisted pair cable for open and short circuits. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install cables and connecting materials until wet work 
in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient 
temperature and humidity conditions at occupancy levels during the remainder of the construction 
period. 

1.11 COORDINATION 

A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's 
telecommunications and LAN equipment and service suppliers. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. General Performance: Horizontal cabling system shall comply with transmission standards in TIA-
568-C.1, when tested according to test procedures of this standard. 

B. Telecommunications Pathways and Spaces: Comply with TIA-569-D. 

C. Grounding: Comply with TIA-607-B. 

2.02 GENERAL CABLE CHARACTERISTICS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with the 
applicable standard and NFPA 70 for the following types: 

1. Communications, Plenum Rated: Type CM, Type CMG, Type CMP, Type CMR, or 
Type CMX in metallic conduit installed according to NFPA 70, Article 300.22, "Wiring in 
Ducts, Plenums, and Other Air-Handling Spaces." 

2. Communications, Non-plenum: Type CMP or Type CMR in metallic conduit installed 
according to NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-
Handling Spaces." 

B. RoHS compliant. 

2.03 CATEGORY 6 TWISTED PAIR CABLE 

A. Description: Four-pair, balanced-twisted pair cable certified to meet transmission characteristics 
of Category 6 cable at frequencies up to 250MHz. 
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B. Standard: Comply with NEMA WC 66/ICEA S-116-732 and TIA-568-C.2 for Category 6 cables. 

C. Conductors: 100-ohm, 23 AWG solid copper. 

D. Shielding/Screening: Unshielded twisted pairs (UTP). 

E. Cable Rating: Riser or Plenum. 

F. Jacket: Blue thermoplastic. 

2.04 TWISTED PAIR CABLE HARDWARE 

A. Description: Hardware designed to connect, splice, and terminate twisted pair copper 
communications cable. 

B. General Requirements for Twisted Pair Cable Hardware: 

1. Comply with the performance requirements of Category 6. 
2. Comply with TIA-568-C.2, IDC type, with modules designed for punch-down caps or tools. 
3. Cables shall be terminated with connecting hardware of same category or higher. 

C. Plugs and Plug Assemblies: 

1. Male; eight position; color-coded modular telecommunications connector designed for 
termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable. 

2. Standard: Comply with TIA-568-C.2. 
3. Marked to indicate transmission performance. 

D. Jacks and Jack Assemblies: 

1. Female; eight position; modular; fixed telecommunications connector designed for 
termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable. 

2. Designed to snap-in to a patch panel or faceplate. 
3. Standard: Comply with TIA-568-C.2. 
4. Marked to indicate transmission performance. 

E. Faceplate: 

1. Four port, vertical single gang faceplates designed to mount to single gang wall boxes. 
2. Plastic Faceplate: High-impact plastic. Coordinate color with Section 262726 "Wiring 

Devices." 
3. For use with snap-in jacks accommodating any combination of twisted pair, optical fiber, 

and coaxial work area cords. 

a. Flush mounting jacks, positioning the cord at a 45-degree angle. 

F. Legend: 

1. Machine printed, in the field, using adhesive-tape label. 
2. Snap-in, clear-label covers and machine-printed paper inserts. 
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2.05 IDENTIFICATION PRODUCTS 

A. Comply with TIA-606-B and UL 969 for a system of labeling materials, including label stocks, 
laminating adhesives, and inks used by label printers. 

2.06 GROUNDING 

A. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for 
grounding conductors and connectors. 

B. Comply with TIA-607-B. 

2.07 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to evaluate cables. 

B. Factory test cables on reels according to TIA-568-C.1. 

C. Factory test twisted pair cables according to TIA-568-C.2. 

D. Cable will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.01 WIRING METHODS 

A. Wiring Method: Install cables in raceways and cable trays, except within consoles, cabinets, 
desks, and counters. Conceal raceway and cables, except in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements for raceways and boxes specified in Section 260533 "Raceway 

and Boxes for Electrical Systems.” 

B. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where 
possible. 

C. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal 
points with no excess and without exceeding manufacturer's limitations on bending radii. Provide 
and use lacing bars and distribution spools. Install conductors parallel with or at right angles to 
sides and back of enclosure. 

3.02 INSTALLATION OF PATHWAYS 

A. Comply with Section 260533 “Raceway and Boxes for Electrical Systems" 
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3.03 INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES 

A. Comply with NECA 1 and NECA/BICSI 568. 

B. General Requirements for Cabling: 

1. Comply with TIA-568-C.0, TIA-568-C.1, and TIA-568-C.2. 
2. Comply with BICSI's "Information Transport Systems Installation Methods Manual 

(ITSIMM), Ch. 5, "Copper Structured Cabling Systems," "Cable Termination Practices" 
Section. 

3. Do not untwist twisted pair cables more than 1/2 inch from the point of termination to 
maintain cable geometry. 

4. Terminate all conductors; no cable shall contain unterminated elements. Make 
terminations only at indicated outlets, terminals, cross-connects, and patch panels. 

5. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches 
and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and 
terminals. 

6. Install lacing bars to restrain cables, prevent straining connections, and prevent bending 
cables to smaller radii than minimums recommended by manufacturer. 

7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI Information 
Transport Systems Installation Methods Manual , Ch. 5, "Copper Structured Cabling 
Systems," "Cable Termination Practices" Section. Use lacing bars and distribution 
spools. 

8. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable 
between termination, tap, or junction points. Remove and discard cable if damaged 
during installation, and replace it with new cable. 

9. Pulling Cable: Comply with BICSI Information Transport Systems Installation Methods 
Manual, Ch. 5, "Copper Structured Cabling Systems," "Pulling and Installing Cable" 
Section. Monitor cable pull tensions. 

C. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with 
terminating hardware and interconnection equipment. 

2. Suspend twisted pair cabling, not in a wireway or pathway, a minimum of 8 inches above 
ceilings by cable supports not more than 60 inches apart. 

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other 
potentially damaging items. 

D. Group connecting hardware for cables into separate logical fields. 

E. Separation from EMI Sources: 

1. Comply with recommendations from BICSI's "Telecommunications Distribution Methods 
Manual" and TIA-569-D for separating unshielded copper communication cable from 
potential EMI sources, including electrical power lines and equipment. 

3.04 FIRESTOPPING 

A. Comply with TIA-569-D, Annex A, "Firestopping." 

B. Comply with "Firestopping Systems" Article in BISCI's "Telecommunications Distribution Methods 
Manual." 
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3.05 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA-606-B. 

B. Cabling Administration Drawings: Show building floor plans with cabling administration-point 
labeling. Identify labeling convention and show labels for telecommunications closets, terminal 
hardware and positions, horizontal cables, work areas and workstation terminal positions, 
grounding buses and pathways, and equipment grounding conductors. 

C. Cable and Wire Identification: 

1. Label each cable within 4 inches of each termination and tap, where it is accessible in a 
cabinet or junction or outlet box, and elsewhere as indicated. 

2. Each wire connected to building-mounted devices is not required to be numbered at the 
device if wire color is consistent with associated wire connected and numbered within 
panel or cabinet. 

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at 
intervals not exceeding 15 feet. 

4. Label each terminal strip, and screw terminal in each cabinet, rack, or panel. 

a. Individually number wiring conductors connected to terminal strips, and identify each 
cable or wiring group, extended from a panel or cabinet to a building-mounted 
device, with the name and number of a particular device. 

b. Label each unit and field within distribution racks and frames. 

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label each 
connector and each discrete unit of cable-terminating and -connecting hardware. 
Where similar jacks and plugs are used for both voice and data communication cabling, 
use a different color for jacks and plugs of each service. 

D. Labels shall be preprinted or computer-printed type, with a printing area and font color that 
contrast with cable jacket color but still comply with TIA-606-B requirements for the following: 

1. Cables use flexible vinyl or polyester that flexes as cables are bent. 

3.06 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Visually inspect jacket materials for NRTL certification markings. Inspect cabling 
terminations in communications equipment rooms for compliance with color-coding for 
pin assignments and inspect cabling connections for compliance with TIA-568-C.1. 

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components. 

3. Test twisted pair cabling for DC loop resistance, shorts, opens, intermittent faults, and 
polarity between conductors. Test operation of shorting bars in connection blocks. Test 
cables after termination but not cross-connection. 

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2. 
Perform tests with a tester that complies with performance requirements in "Test 
Instruments (Normative)" Annex, complying with measurement accuracy specified 
in "Measurement Accuracy (Informative)" Annex. Use only test cords and adapters 
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that are qualified by test equipment manufacturer for channel or link test 
configuration. 

C. Remove and replace cabling where test results indicate that they do not comply with specified 
requirements. 

D. End-to-end cabling will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 28 46 21.11 

ADDRESSABLE FIRE-ALARM SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Air-sampling smoke detectors. 
5. Nonsystem smoke detectors. 
6. Heat detectors. 
7. Notification appliances. 
8. Device guards. 
9. Firefighters' two-way telephone communication service. 
10. Firefighters' smoke-control station. 
11. Magnetic door holders. 
12. Remote annunciator. 
13. Graphic annunciator. 
14. Addressable interface device. 
15. Digital alarm communicator transmitter. 
16. Radio alarm transmitter. 
17. Network communications. 
18. System printer. 

B. Related Requirements: 

1. Section 271513 "Communications Copper Horizontal Cabling" for cables and 
conductors for fire-alarm systems. 

1.03 DEFINITIONS 

A. EMT: Electrical Metallic Tubing. 

B. FACP: Fire Alarm Control Panel. 

C. HLI: High Level Interface. 

D. NICET: National Institute for Certification in Engineering Technologies. 

E. PC: Personal computer. 
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F. VESDA: Very Early Smoke-Detection Apparatus. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product, including furnished options and accessories. 

1. Include construction details, material descriptions, dimensions, profiles, and finishes. 
2. Include rated capacities, operating characteristics, and electrical characteristics. 

B. Shop Drawings: For fire-alarm system. 

1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of 
Fire Alarm Systems" Chapter in NFPA 72. 

2. Include voltage drop calculations for notification appliance circuits. 
3. Include battery-size calculations. 
4. Include performance parameters and installation details for each detector, verifying that 

each detector is listed for complete range of air velocity, temperature, and humidity 
possible when air-handling system is operating. 

5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 
drawn to scale and coordinating installation of duct smoke detectors and access to 
them.  Show critical dimensions that relate to placement and support of sampling tubes, 
detector housing, and remote status and alarm indicators.  Locate detectors according 
to manufacturer's written recommendations. 

6. Include floor plans to indicate final outlet locations showing address of each addressable 
device.  Show size and route of cable and conduits. 

C. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them 
to Architect. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 
b. Licensed or certified by authorities having jurisdiction. 

1.05 PROJECT CONDITIONS 

A. Interruption of Existing Fire-Alarm Service: Do not interrupt fire-alarm service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary guard service according to requirements indicated: 

1. Notify Owner no fewer than seven days in advance of proposed interruption of fire-alarm 
service. 

2. Do not proceed with interruption of fire-alarm service without Owner’s written permission. 

B. Use of Devices during Construction: Protect devices during construction unless devices are 
placed in service to protect the facility during construction. 

1.06 SEQUENCING AND SCHEDULING 

A. Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new equipment 
has been tested and accepted. As new equipment is installed, label it "NOT IN SERVICE" until it 
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is accepted. Remove labels from new equipment when put into service, and label existing fire-
alarm equipment "NOT IN SERVICE" until removed from the building. 

B. Equipment Removal: After acceptance of new fire-alarm system, remove existing disconnected 
fire-alarm equipment and wiring. 

1.07 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and 
components that fail in materials or workmanship within specified warranty period. 

1. Warranty Extent: All equipment and components not covered in the Maintenance 
Service Agreement. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 SYSTEM DESCRIPTION 

A. Source Limitations for Fire-Alarm System and Components: Components shall be compatible 
with, and operate as an extension of, existing system. Provide system manufacturer's certification 
that all components provided have been tested as, and will operate as, a system. 

B. All components provided shall be listed for use with the selected system. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

2.02 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Duct smoke detectors. 
5. Carbon monoxide detectors. 
6. Automatic sprinkler system water flow. 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 
2. Identify alarm and specific initiating device at fire-alarm control unit. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Unlock electric door locks in designated egress paths. 
5. Release fire and smoke doors held open by magnetic door holders. 
6. Activate voice/alarm communication system. 
7. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode. 
8. Activate smoke-control system (smoke management) at firefighters' smoke-control system 

panel. 
9. Activate stairwell and elevator-shaft pressurization systems. 
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10. Close smoke dampers in air ducts of designated air-conditioning duct systems. 
11. Activate preaction system. 
12. Recall elevators to primary or alternate recall floors. 
13. Activate elevator power shunt trip. 
14. Activate emergency lighting control. 
15. Activate emergency shutoffs for gas and fuel supplies. 
16. Record events in the system memory. 
17. Record events by the system printer. 
18. Indicate device in alarm on the graphic annunciator. 

C. Supervisory signal initiation shall be by one or more of the following devices and actions: 

1. Valve supervisory switch. 
2. High- or low-air-pressure switch of a dry-pipe or preaction sprinkler system. 
3. Alert and Action signals of air-sampling detector system. 
4. Elevator shunt-trip supervision. 
5. Fire pump running. 
6. Fire-pump loss of power. 
7. Fire-pump power phase reversal. 
8. Independent fire-detection and -suppression systems. 
9. User disabling of zones or individual devices. 
10. Loss of communication with any panel on the network. 

D. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices. 
3. Loss of communication with any addressable sensor, input module, relay, control module, 

remote annunciator, printer interface, or Ethernet module. 
4. Loss of primary power at fire-alarm control unit. 
5. Ground or a single break in internal circuits of fire-alarm control unit. 
6. Abnormal ac voltage at fire-alarm control unit. 
7. Break in standby battery circuitry. 
8. Failure of battery charging. 
9. Abnormal position of any switch at fire-alarm control unit or annunciator. 
10. Voice signal amplifier failure. 
11. Hose cabinet door open. 

E. System Supervisory Signal Actions: 

1. Initiate notification appliances. 
2. Identify specific device initiating the event at fire-alarm control unit. 
3. After a time delay, transmit a trouble or supervisory signal to the remote alarm receiving 

station. 
4. Transmit system status to building management system. 
5. Display system status on graphic annunciator. 

2.03 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Fire-alarm raceways shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 
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1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified. 

2.04 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 

1. Comply with UL 268; operating at 24-V dc, nominal. 
2. Detectors shall be two-wire type. 
3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or 

trouble) to fire-alarm control unit. 
4. Base Mounting: Detector and associated electronic components shall be mounted in a 

twist-lock module that connects to a fixed base. Provide terminals in the fixed base for 
connection to building wiring. 

5. Self-Restoring: Detectors do not require resetting or readjustment after actuation to restore 
them to normal operation. 

6. Integral Visual-Indicating Light: LED type, indicating detector has operated. 
7. Remote Control: Unless otherwise indicated, detectors shall be digital-addressable type, 

individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm 
condition. 

a. Rate-of-rise temperature characteristic of combination smoke- and heat-detection 
units shall be selectable at fire-alarm control unit for 15 or 20 deg F per minute. 

b. Fixed-temperature sensing characteristic of combination smoke- and heat-detection 
units shall be independent of rate-of-rise sensing and shall be settable at fire-alarm 
control unit to operate at 135 or 155 deg F. 

c. Multiple levels of detection sensitivity for each sensor. 
d. Sensitivity levels based on time of day. 

B. Photoelectric Smoke Detectors: 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

C. Duct Smoke Detectors: Photoelectric type complying with UL 268A. 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 
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3. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use with the 
supplied detector for smoke detection in HVAC system ducts. 

4. Each sensor shall have multiple levels of detection sensitivity. 
5. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific 

duct size, air velocity, and installation conditions where applied. 
6. Relay Fan Shutdown: Fully programmable relay rated to interrupt fan motor-control circuit. 

2.05 CARBON MONOXIDE DETECTORS 

A. General: Carbon monoxide detector listed for connection to fire-alarm system. 

1. Mounting: Adapter plate for outlet box mounting. 
2. Testable by introducing test carbon monoxide into the sensing cell. 
3. Detector shall provide alarm contacts and trouble contacts. 
4. Detector shall send trouble alarm when nearing end-of-life, power supply problems, or 

internal faults. 
5. Comply with UL 2075. 
6. Locate, mount, and wire according to manufacturer's written instructions. 
7. Provide means for addressable connection to fire-alarm system. 
8. Test button simulates an alarm condition. 

2.06 NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances: Individually addressed, connected to a 
signaling-line circuit, equipped for mounting as indicated, and with screw terminals for system 
connections. 

B. General Requirements for Notification Appliances: Connected to notification-appliance signal 
circuits, zoned as indicated, equipped for mounting as indicated, and with screw terminals for 
system connections. 

1. Combination Devices: Factory-integrated audible and visible devices in a single-
mounting assembly, equipped for mounting as indicated, and with screw terminals for 
system connections. 

C. Chimes, Low-Level Output: Vibrating type, 75-dBA minimum rated output. 

D. Chimes, High-Level Output: Vibrating type, 81-dBA minimum rated output. 

E. Horns: Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 
mechanism behind a grille. Comply with UL 464. Horns shall produce a sound-pressure level of 
90 dBA, measured 10 feet from the horn, using the coded signal prescribed in UL 464 test 
protocol. 

F. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear or nominal 
white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is engraved in 
minimum 1-inch-high letters on the lens. 

1. Rated Light Output: 

a. 15/30/75/110 cd, selectable in the field. 

2. Mounting: Wall mounted unless otherwise indicated. 
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3. For units with guards to prevent physical damage, light output ratings shall be determined 
with guards in place. 

4. Flashing shall be in a temporal pattern, synchronized with other units. 
5. Strobe Leads: Factory connected to screw terminals. 
6. Mounting Faceplate: Factory finished, red. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for ventilation, temperature, 
humidity, and other conditions affecting performance of the Work. 

1. Verify that manufacturer's written instructions for environmental conditions have been 
permanently established in spaces where equipment and wiring are installed, before 
installation begins. 

B. Examine roughing-in for electrical connections to verify actual locations of connections before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for 
installation and testing of fire-alarm equipment. Install all electrical wiring to comply with 
requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm Systems." 

1. Devices placed in service before all other trades have completed cleanup shall be 
replaced. 

2. Devices installed but not yet placed in service shall be protected from construction dust, 
debris, dirt, moisture, and damage according to manufacturer's written storage 
instructions. 

B. Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before 
making changes or connections. 

1. Connect new equipment to existing control panel in existing part of the building. 
2. Connect new equipment to existing monitoring equipment at the supervising station. 
3. Expand, modify, and supplement existing equipment as necessary to extend existing 

control and monitoring functions to the new points. New components shall be capable 
of merging with existing configuration without degrading the performance of either 
system. 

C. Smoke- or Heat-Detector Spacing: 

1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating Devices" chapter 
in NFPA 72, for smoke-detector spacing. 

2. Comply with the "Heat-Sensing Fire Detectors" section in the "Initiating Devices" chapter 
in NFPA 72, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet. 
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4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high 
ceiling areas shall be determined according to Annex A in NFPA 72. 

5. HVAC: Locate detectors not closer than 36 inches from air-supply diffuser or return-air 
opening. 

6. Lighting Fixtures: Locate detectors not closer than 12 inches from any part of a lighting 
fixture and not directly above pendant mounted or indirect lighting. 

D. Install a cover on each smoke detector that is not placed in service during construction. Cover 
shall remain in place except during system testing. Remove cover prior to system turnover. 

E. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they 
extend the full width of duct. Tubes more than 36 inches long shall be supported at both ends. 

1. Do not install smoke detector in duct smoke-detector housing during construction. Install 
detector only during system testing and prior to system turnover. 

F. Audible Alarm-Indicating Devices: Install not less than 6 inches below the ceiling. Install bells and 
horns on flush-mounted back boxes with the device-operating mechanism concealed behind a 
grille. Install all devices at the same height unless otherwise indicated. 

G. Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least 6 
inches below the ceiling. Install all devices at the same height unless otherwise indicated. 

3.03 PATHWAYS 

A. Pathways above recessed ceilings and in nonaccessible locations may be routed exposed. 

1. Exposed pathways located less than 96 inches above the floor shall be installed in EMT. 

B. Pathways shall be installed in EMT. 

C. Exposed EMT shall be painted red enamel. 

3.04 CONNECTIONS 

3.05 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground 
wire from main service ground to fire-alarm control unit. 

B. Ground shielded cables at the control panel location only. Insulate shield at device location. 

3.06 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by authorities having jurisdiction. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 
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D. Perform the following tests and inspections: 

1. Visual Inspection: Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed record Drawings and system documentation 
that is required by the "Completion Documents, Preparation" table in the 
"Documentation" section of the "Fundamentals" chapter in NFPA 72. 

b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" section of 
the "Inspection, Testing and Maintenance" chapter in NFPA 72; retain the 
"Initial/Reacceptance" column and list only the installed components. 

2. System Testing: Comply with the "Test Methods" table in the "Testing" section of the 
"Inspection, Testing and Maintenance" chapter in NFPA 72. 

3. Test audible appliances for the public operating mode according to manufacturer's written 
instructions. Perform the test using a portable sound-level meter complying with Type 2 
requirements in ANSI S1.4. 

4. Test audible appliances for the private operating mode according to manufacturer's written 
instructions. 

5. Test visible appliances for the public operating mode according to manufacturer's written 
instructions. 

6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in the "Documentation" section of the "Fundamentals" chapter in NFPA 72 
and the "Inspection and Testing Form" in the "Records" section of the "Inspection, 
Testing and Maintenance" chapter in NFPA 72. 

E. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or 
replaced devices and appliances. 

F. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

H. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, 
quarterly, and semiannual periods. Use forms developed for initial tests and inspections. 

I. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm system 
complying with visual and testing inspection requirements in NFPA 72. Use forms developed for 
initial tests and inspections. 

END OF SECTION 
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	230529 FL - Hangers and Supports for HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Thermal-hanger shield inserts.
	4. Fastener systems.
	5. Equipment supports.

	B. Related Requirements:
	1.  Section 230548 "Vibration and Seismic Controls for HVAC" for vibration isolation devices.
	2. Section 233113 "Metal Ducts" for duct hangers and supports.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Sustainable Design Submittals:
	C. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Fiberglass strut systems.
	4. Pipe stands.
	5. Equipment supports.

	D. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Include design calculations for designing trapeze hangers.


	1.04 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.05 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code, Section IX.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer  to design trapeze pipe hangers and equipment supports.
	B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	2.02 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.


	2.03 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.04 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Description: Shop- or field-fabricated, pipe-support assembly made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
	3. Channels: Continuous slotted carbon-steel channel with inturned lips.
	4. Channel Width: Selected for applicable load criteria.
	5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Metallic Coating:  Pregalvanized G90.


	2.05 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Indoor Applications:  Zinc-coated steel.
	2. Outdoor Applications: Stainless steel.


	2.06 PIPE STANDS
	A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:
	1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
	3. Hardware: Galvanized steel or polycarbonate.
	4. Accessories: Protection pads.

	C. Low-Profile, Single Base, Single-Pipe Stand:
	1. Description: Single base with vertical and horizontal members, and pipe support, for roof installation without membrane protection.
	2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
	3. Vertical Members: Two, stainless-steel, continuous-thread 1/2-inch rods.
	4. Horizontal Member: Adjustable horizontal, stainless-steel pipe support channels.
	5. Pipe Supports:  Roller.
	6. Hardware:  Stainless steel.
	7. Accessories: Protection pads.
	8. Height:  12 inches above roof.

	D. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.07 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.08 MATERIALS
	A. Aluminum: ASTM B221.
	B. Carbon Steel: ASTM A1011/A1011M.
	C. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.
	D. Stainless Steel: ASTM A240/A240M.
	E. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications and stainless steel for outdoor applications. Mating nuts and washers of similar materials as rods.
	F. Grout: ASTM C1107/C1107M, 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.



	PART 3 -  EXECUTION
	3.01 APPLICATION
	A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...

	3.02 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A36/A36M, carbon-steel shapes selected for loads being supported. Weld steel according to AWS D1.1/D1.1M.

	C. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-58. Install hangers and attachments as required to properly support piping from building structure.
	D. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured. Use operators that are licensed by powder-actuated tool manufacturer. Install fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	E. Pipe Stand Installation:
	1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on smooth roof surface. Do not penetrate roof membrane.
	2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and mount on permanent, stationary roof curb.

	F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	G. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	H. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.

	3.03 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.04 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.05 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.06 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.


	3.07 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-58 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 carbon-steel pipe hangers and supports and metal framing systems and attachments for general service applications.
	F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment applications.
	G. 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 up to 1050 deg F, pipes NPS 4 to NPS 24, 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 36, 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 8.
	10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8.
	11. Extension Hinged or Two-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 or carbon-steel plate.
	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 or carbon-steel plate, 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 two 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 24, 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 unnecessary.
	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 unnecessary.
	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.

	H. 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 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	I. 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.
	2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
	3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

	J. 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.
	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.

	13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal movement where headroom is limited.

	K. 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.

	L. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
	2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
	4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in piping systems.
	5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from hanger.
	6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.
	7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from trapeze support.
	8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one support to another support, critical terminal, or connected equipment. Include auxiliary stops for erection, hydrostatic test, and load-adjustment c...
	a. Horizontal (MSS Type 54): Mounted horizontally.
	b. Vertical (MSS Type 55): Mounted vertically.
	c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.


	M. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	N. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	O. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230548 FL - Vibration and Seismic Controls for HVAC
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Elastomeric isolation pads.
	2. Elastomeric isolation mounts.
	3. Restrained elastomeric isolation mounts.
	4. Open-spring isolators.
	5. Housed-spring isolators.
	6. Restrained-spring isolators.
	7. Housed-restrained-spring isolators.
	8. Pipe-riser resilient supports.
	9. Resilient pipe guides.
	10. Air-spring isolators.
	11. Restrained-air-spring isolators.
	12. Elastomeric hangers.
	13. Spring hangers.
	14. Snubbers.
	15. Restraint channel bracings.
	16. Restraint cables.
	17. Seismic-restraint accessories.
	18. Mechanical anchor bolts.
	19. Adhesive anchor bolts.
	20. Vibration isolation equipment bases.
	21. Restrained isolation roof-curb rails.


	1.03 DEFINITIONS
	A. IBC: International Building Code.
	B. ICC-ES: ICC-Evaluation Service.
	C. OSHPD: Office of Statewide Health Planning & Development (for the State of California).

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of vibration isolation device and seismic-restraint component required.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an agency acceptable to authorities having jurisdiction.
	b. Annotate to indicate application of each product submitted and compliance with requirements.

	3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.

	B. Shop Drawings:
	1. Detail fabrication and assembly of equipment bases. Detail fabrication including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.
	2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.

	C. Delegated-Design Submittal: For each vibration isolation and seismic-restraint device.
	1. Include design calculations and details for selecting vibration isolators, seismic restraints, and vibration isolation bases complying with performance requirements, design criteria, and analysis data signed and sealed by the qualified professional...
	2. Design Calculations: Calculate static and dynamic loading due to equipment weight, operation, and seismic and wind forces required to select vibration isolators and seismic and wind restraints and for designing vibration isolation bases.
	a. Coordinate design calculations with wind load calculations required for equipment mounted outdoors. Comply with requirements in other Sections for equipment mounted outdoors.

	3. Riser Supports: Include riser diagrams and calculations showing anticipated expansion and contraction at each support point, initial and final loads on building structure, spring deflection changes, and seismic loads. Include certification that ris...
	4. Seismic- and Wind-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic and wind restraints. Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods, and spacings. Identify components, list their strengths, and indicate directions and v...
	c. Coordinate seismic-restraint and vibration isolation details with wind-restraint details required for equipment mounted outdoors. Comply with requirements in other Sections for equipment mounted outdoors.
	d. Preapproval and Evaluation Documentation: By an agency acceptable to authorities having jurisdiction, showing maximum ratings of restraint items and the basis for approval (tests or calculations).



	1.05 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Show coordination of vibration isolation device installation and seismic bracing for HVAC piping and equipment with other systems and equipment in the vicinity, including other supports and restraints, if any.
	B. Welding certificates.
	C. Field quality-control reports.

	1.06 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For restrained-air-spring mounts to include in operation and maintenance manuals.

	1.07 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7 and that is acceptable to authorities having jurisdiction.
	B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable to authorities having jurisdiction...


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	1. Basic Wind Speed: 130
	2. Building Classification Category:  II.
	3. Minimum 10 lb/sq. ft. multiplied by maximum area of HVAC component projected on vertical plane normal to wind direction, and 45 degrees either side of normal.

	B. Seismic-Restraint Loading:
	1. Site Class as Defined in the IBC:  D.
	2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  II.
	a. Component Importance Factor:  1.0.

	3. Design Spectral Response Acceleration at Short Periods (0.2 Second): 1.5.
	4. Design Spectral Response Acceleration at 1.0-Second Period: .55.
	5. Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	a. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they are subjected.



	2.02 ELASTOMERIC ISOLATION PADS
	A. Elastomeric Isolation Pads:
	1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform loading over pad area.
	2. Size: Factory or field cut to match requirements of supported equipment.
	3. Pad Material: Oil and water resistant with elastomeric properties.
	4. Surface Pattern:  Waffle pattern.
	5. Infused nonwoven cotton or synthetic fibers.
	6. Load-bearing metal plates adhered to pads.
	7. Sandwich-Core Material:  Resilient and elastomeric.
	a. Surface Pattern:  Waffle pattern.
	b. Infused nonwoven cotton or synthetic fibers.



	2.03 ELASTOMERIC ISOLATION MOUNTS
	A. Double-Deflection, Elastomeric Isolation Mounts: .
	1. Mounting Plates:
	a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and threaded with threaded studs or bolts.
	b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to support structure.

	2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric material.


	2.04 RESTRAINED ELASTOMERIC ISOLATION MOUNTS
	A. Restrained Elastomeric Isolation Mounts:
	1. Description: All-directional isolator with seismic restraints containing two separate and opposing elastomeric elements that prevent central threaded element and attachment hardware from contacting the housing during normal operation.
	a. Housing: Cast-ductile iron or welded steel.
	b. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric material.



	2.05 OPEN-SPRING ISOLATORS
	A. Freestanding, Laterally Stable, Open-Spring Isolators:
	1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated load.
	2. Minimum Additional Travel: 50 percent of the required deflection at rated load.
	3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
	4. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or failure.
	5. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator pad attached to the underside. Baseplates shall limit floor load to 500 psig.
	6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to fasten and level equipment.


	2.06 RESTRAINED-SPRING ISOLATORS
	A. Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint:
	1. Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight being removed.
	a. Base with holes for bolting to structure with an elastomeric isolator pad attached to the underside. Bases shall limit floor load to 500 psig.
	b. Top plate with threaded mounting holes.
	c. Internal leveling bolt that acts as blocking during installation.

	2. Restraint: Limit stop as required for equipment and authorities having jurisdiction.
	3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated load.
	4. Minimum Additional Travel: 50 percent of the required deflection at rated load.
	5. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
	6. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or failure.


	2.07 PIPE-RISER RESILIENT SUPPORT
	A. Description: All-directional, acoustical pipe anchor consisting of two steel tubes separated by a minimum 1/2-inch-thick neoprene.
	1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical travel in both directions.
	2. Maximum Load Per Support: 500 psigon isolation material providing equal isolation in all directions.


	2.08 RESILIENT PIPE GUIDES
	A. Description: Telescopic arrangement of two steel tubes or post and sleeve arrangement separated by a minimum 1/2-inch-thick neoprene.
	1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and reinsertable to allow for selection of pipe movement. Guides shall be capable of motion to meet location requirements.


	2.09 ELASTOMERIC HANGERS
	A. Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods: .
	1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-rod misalignment without binding or reducing isolation efficiency.
	2. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material with a projecting bushing for the underside opening preventing steel to steel contact.


	2.10 RESTRAINT CHANNEL BRACINGS
	A. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and with corrosio...

	2.11 RESTRAINT CABLES
	A. Restraint Cables:  ASTM A603 galvanized-steel cables. End connections made of steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; with a minimum of two clamping bolts for cable engagement.

	2.12 SEISMIC-RESTRAINT ACCESSORIES
	A. Hanger-Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	B. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers to rigid channel bracings.
	C. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	D. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices used.
	E. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.

	2.13 MECHANICAL ANCHOR BOLTS
	A. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications. Select anchor bolts with strength required for anchor and as tested according to A...

	2.14 ADHESIVE ANCHOR BOLTS
	A. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide anchor bolts and hardware with zinc-coated steel for interior ap...

	2.15 RESTRAINED ISOLATION ROOF-CURB RAILS
	A. Description: Factory-assembled, fully enclosed, insulated, air- and watertight curb rail designed to resiliently support equipment and to withstand seismic and wind forces.
	B. Upper Frame: The upper frame shall provide continuous support for equipment and shall be captive to resiliently resist seismic and wind forces.
	C. Lower Support Assembly: The lower support assembly shall be formed sheet metal section containing adjustable and removable steel springs that support the upper frame. The lower support assembly shall have a means for attaching to building structure...
	D. Snubber Bushings: All-directional, elastomeric snubber bushings at least 1/4 inch thick.
	E. Water Seal: Galvanized sheet metal with EPDM seals at corners, attached to upper support frame, extending down past wood nailer of lower support assembly, and counterflashed over roof materials.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic- and wind-control devices for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 APPLICATIONS
	A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength is adequate to carry present and future static and seismic loads within specified loading limits.

	3.03 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Installation of vibration isolators must not cause any change of position of equipment, piping, or ductwork resulting in stresses or misalignment.
	B. Equipment Restraints:
	1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as close as possible to vibration isolators and bolt to equipment base and supporting structure.
	2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 0.125 inch.
	3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127.
	2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet o.c.
	3. Brace a change of direction longer than 12 feet.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	G. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	H. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	I. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcing or embedded items during coring or drilling. Notify the structural engineer if reinforcing steel or other embedd...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction ...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.04 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...
	B. Adjust isolators after piping system is at operating weight.
	C. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.



	230593 FL - Testing, Adjusting, and Balancing for HVAC
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Balancing Air Systems:
	a. Constant-volume air systems.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Testing, Adjusting, and Balancing Equipment:
	a. Heat exchangers.
	b. Motors.



	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.03 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. BAS: Building automation systems.
	C. NEBB: National Environmental Balancing Bureau.
	D. TAB: Testing, adjusting, and balancing.
	E. TABB: Testing, Adjusting, and Balancing Bureau.
	F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	G. TDH: Total dynamic head.

	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.04 ACTION SUBMITTALS
	1. TAB Report: Documentation indicating that Work complies with ASHRAE/IES 90.1, Section 6.7.2.3 - "System Balancing."

	1.05 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, submit the Contract Documents review report as specified in Part 3.
	A.
	A.
	C. Examination Report: Submit a summary report of the examination review required in "Examination" Article.
	D. Certified TAB reports.
	A.
	E. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.06 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by AABC, NEBB or TABB.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by one of the above three organizations
	1.
	1.
	1.
	1.
	1.
	1.
	2. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."


	1.01
	1.01
	1.01
	1.01
	1.07 FIELD CONDITIONS
	A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 1 -
	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	1.01
	1.01
	3.01 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for ...
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that they are properly separated from adjacent areas. Verify that penetrations in plenum walls are sealed and fire-stopped if required.
	F. Examine equipment performance data including fan and pump curves.
	1. 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.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance. To calculate system effects for air systems, use tables and charts fou...

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are clean, and equipment with functioning controls is ready for operation.
	J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning.
	A.
	A.
	A.
	A.
	K. Examine operating safety interlocks and controls on HVAC equipment.
	L. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.02 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Airside:
	a. Verify that leakage and pressure tests on air distribution systems have been satisfactorily completed.
	b. Duct systems are complete with terminals installed.
	c. Volume, smoke, and fire dampers are open and functional.
	d. Clean filters are installed.
	e. Fans are operating, free of vibration, and rotating in correct direction.
	f. Variable-frequency controllers' startup is complete and safeties are verified.
	g. Automatic temperature-control systems are operational.
	h. Ceilings are installed.
	i. Windows and doors are installed.
	j. Suitable access to balancing devices and equipment is provided.
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	3.03 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 Total System Balance", NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems"  or ...
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. After testing and balancing, install test ports and duct access doors that comply with requirements in Section 233300 "Air Duct Accessories."
	3. Install and join new insulation that matches removed materials. Restore insulation, coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation,"."

	C. Mark equipment and balancing devices, including damper-control positions, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended testing procedures. Cross-check the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.05 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 total airflow.
	a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum outdoor-air conditions.
	b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, perform multiple Pitot-tube traverses to obtain total airflow.
	c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil traverse may be acceptable.
	d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at terminals and calculate the total airflow.

	2. Measure fan static pressures as follows:
	a. Measure static pressure directly at the fan outlet or through the flexible connection.
	b. Measure static pressure directly at the fan inlet or through the flexible connection.
	c. Measure static pressure across each component that makes up the air-handling system.
	d. Report artificial loading of filters at the time static pressures are measured.

	1. Review Record Documents to determine variations in design static pressures versus actual static pressures. Calculate actual system-effect factors. Recommend adjustments to accommodate actual conditions.
	1.
	1.
	3.
	4. Do not make fan-speed adjustments that result in motor overload. Consult equipment manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor amperage to ensure that no overload occurs. Measure amperage in full-cooling, fu...

	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows.
	1. Measure airflow of submain and branch ducts.
	2. Adjust submain and branch duct volume dampers for specified airflow.
	3. Re-measure each submain and branch duct after all have been adjusted.

	C. Adjust air inlets and outlets for each space to indicated airflows.
	1. Set airflow patterns of adjustable outlets for proper distribution without drafts.
	2. Measure inlets and outlets airflow.
	3. Adjust each inlet and outlet for specified airflow.
	4. Re-measure each inlet and outlet after they have been adjusted.

	D. Verify final system conditions.
	1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within design. Readjust to design if necessary.
	2. Re-measure and confirm that total airflow is within design.
	3. Re-measure all final fan operating data, rpms, volts, amps, and static profile.
	4. Mark all final settings.
	5. Test system in economizer mode. Verify proper operation and adjust if necessary.
	6. Measure and record all operating data.
	7. Record final fan-performance data.
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	3.06 PROCEDURES FOR MOTORS
	A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Phase and hertz.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter size and thermal-protection-element rating.
	8. Service factor and frame size.
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	3.07 TOLERANCES
	A. Set HVAC system's airflow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus  10 percent
	2. Air Outlets and Inlets: Plus or minus 10 percent
	1.
	1.
	3. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.
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	3.08 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1.
	1. Fan curves.
	2. Manufacturers' test data.
	3. Field test reports prepared by system and equipment installers.
	4. Other information relative to equipment performance; do not include Shop Drawings and Product Data.

	C. General Report Data: In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB specialist.
	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 supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	a.
	d. Fan drive settings including settings and percentage of maximum pitch diameter.
	a.
	a.
	e. Other system operating conditions that affect performance.


	D. System Diagrams: Include schematic layouts of air . Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Water and steam flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Terminal units.
	6. Balancing stations.
	7. Position of balancing devices.

	E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in inches, and bore.
	i. Center-to-center dimensions of sheave and amount of adjustments in inches.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor 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. Center-to-center dimensions of sheave and amount of adjustments in inches.

	3. Test Data (Indicated 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. Filter static-pressure differential in inches wg.
	f. Preheat-coil static-pressure differential in inches wg.
	g. Cooling-coil static-pressure differential in inches wg.
	h. Heating-coil static-pressure differential in inches wg.
	i. Outdoor airflow in cfm.
	j. Return airflow in cfm.
	k. Outdoor-air damper position.
	l. Return-air damper position.
	m. Vortex damper position.


	F. Apparatus-Coil Test Reports:
	1. Coil Data:
	a. System identification.
	b. Location.
	c. Coil type.
	d. Number of rows.
	e. Fin spacing in fins per inch o.c.
	f. Make and model number.
	g. Face area in sq. ft..
	h. Tube size in NPS.
	i. Tube and fin materials.
	j. Circuiting arrangement.

	2. Test Data (Indicated and Actual Values):
	a. Airflow rate in cfm.
	b. Average face velocity in fpm.
	c. Air pressure drop in inches wg.
	d. Outdoor-air, wet- and dry-bulb temperatures in deg F.
	e. Return-air, wet- and dry-bulb temperatures in deg F.
	f. Entering-air, wet- and dry-bulb temperatures in deg F.
	g. Leaving-air, wet- and dry-bulb temperatures in deg F.
	a.
	a.
	a.
	a.
	h. Refrigerant expansion valve and refrigerant types.
	i. Refrigerant suction pressure in psig.
	j. Refrigerant suction temperature in deg F.


	A.
	G. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in Btu/h.
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and rpm.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in inches, and bore.
	n. Center-to-center dimensions of sheave and amount of adjustments in inches.

	2. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Entering-air temperature in deg F.
	c. Leaving-air temperature in deg F.
	d. Air temperature differential in deg F.
	e. Entering-air static pressure in inches wg.
	f. Leaving-air static pressure in inches wg.
	g. Air static-pressure differential in inches wg.
	h. Low-fire fuel input in Btu/h.
	i. High-fire fuel input in Btu/h.
	j. Manifold pressure in psig.
	k. High-temperature-limit setting in deg F.
	l. Operating set point in Btu/h.
	m. Motor voltage at each connection.
	n. Motor amperage for each phase.
	o. Heating value of fuel in Btu/h.
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	H. 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. Center-to-center dimensions of sheave and amount of adjustments in inches.

	2. Motor Data:
	a. Motor 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. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	g. Number, make, and size of belts.

	3. Test Data (Indicated 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.


	I. Round, Flat-Oval, and Rectangular 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.
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	J. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.


	K. If TAB work fails, proceed as follows:
	1. TAB specialists shall recheck all measurements and make adjustments. Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second final inspection.


	3.09 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.



	230713 FL - Duct Insulation
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes insulating the following duct services:
	1. Indoor, concealed supply and outdoor air.
	1.
	1. Indoor, concealed return located in unconditioned space.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).
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	1.04 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requ...

	1.01
	1.05 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materia...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 150 or less.
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	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.07 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with duct Installer for duct insulation application. Before preparing ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and ...


	PART 1 -
	PART 1 -
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	PART 2 -  PRODUCTS
	2.01 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C534, Type II for sheet materials.
	G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C553, Type II and ASTM C1290, Type III with factory-applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-Appl...
	H. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C612, Type IA or Type IB. For duct and plenum applications, provide insulation with factory-applied FSK jacket. Factory-applied jacket requi...
	I. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting resin. Semirigid board material with factory-applied FSK jacket complying with ASTM C1393, Type II or Type IIIA Category 2, or with properties similar to A...
	A.
	A.
	J. Polyolefin: Unicellular, polyethylene thermal plastic insulation. Comply with ASTM C534 or ASTM C1427, Type I, Grade 1 for tubular materials and Type II, Grade 1 for sheet materials.

	1.01
	1.01
	2.02 FIRE-RATED INSULATION SYSTEMS
	A. Fire-Rated Board: Structural-grade, press-molded, xonolite calcium silicate, fireproofing board suitable for operating temperatures up to 1700 deg F. Comply with ASTM C656, Type II, Grade 6. Tested and certified to provide a 1-hour fire rating by a...
	A.
	A.
	B. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is tested and certified to provide a 1-hour fire rating by an NRTL acceptable to authorities having jurisdiction.

	1.01
	1.01
	2.03 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	A.
	A.
	A.
	A.
	C.
	C.
	D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
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	2.04 MASTICS AND COATINGS
	A. Materials shall be compatible with insulation materials, jackets, and substrates.
	B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services.
	1.
	1.
	1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation type and service conditions.
	2. Service Temperature Range: Minus 20 to plus 180 deg F.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Vapor-Retarder Mastic: Solvent based; suitable for outdoor use on below ambient services.
	1.
	1.
	1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation type and service conditions.
	1. Service Temperature Range: Minus 50 to plus 220 deg F.
	1.
	2.

	D. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
	1.
	1.
	1. Water-Vapor Permeance: ASTM E96, greater than 1.0 perm at manufacturer's recommended dry film thickness.
	2. Service Temperature Range: Minus 20 to plus 180 deg F.


	1.01
	2.05 LAGGING ADHESIVES
	A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over duct insulation.
	2. Service Temperature Range: 0 to plus 180 deg F.


	1.01
	2.06 SEALANTS
	A. FSK Sealants:
	1.
	1.
	1. Materials shall be compatible with insulation materials, jackets, and substrates.
	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	1. Color: Aluminum.
	1.
	1.
	4.
	4.
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	2.07 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:
	1.
	1.
	1. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C1136, Type II.
	2. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; complying with ASTM C1136, Type II.


	1.01
	2.08 FIELD-APPLIED FABRIC-REINFORCING MESH
	A. Woven Glass-Fiber Fabric: Approximately 6 oz./sq. yd. with a thread count of 5 strands by 5 strands/sq. in. for covering ducts.
	A.
	A.
	B. Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. in., in a Leno weave, for ducts.

	1.01
	1.01
	2.09 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 8 oz./sq. yd..

	1.01
	1.01
	2.10 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated.
	B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
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	2.11 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1.
	1.
	1. Width: 3 inches.
	2. Thickness: 11.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C1136.
	1.
	1.
	1. Width: 3 inches.
	2. Thickness: 6.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
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	2.12 SECUREMENTS
	A. Bands:
	1.
	1.
	1.
	1.
	1. Stainless Steel: ASTM A167 or ASTM A240/A240M, Type 304 orType 316 ; 0.015 inch thick, 1/2 inch  wide with wing seal .
	2. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch wide with wing seal .
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	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.

	3.03 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge at 2 inches o.c.
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to duct flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

	3.04 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor i...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves to match adjacent insulation and overlap duct insu...
	1. Comply with requirements in Section 078413 "Penetration Firestopping."

	E. Insulation Installation at Floor Penetrations:
	1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves and externally insulate damper sleeve beyond floor to match adjacent duct insulation. Overlap damper sleeve and duct insulation at least 2 inches.
	2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."
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	3.05 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of duct and plenum surfaces.
	1.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from one edge and one end of insulation segme...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insulation, and over the surface. Co...

	4. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At end joints, secure with steel bands spaced a maximum of 18 inches o.c.
	5. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface. Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.

	B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 50  percent coverage of duct and plenum surfaces.
	1.
	1.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	1.
	1.
	1.
	1.
	1.
	1.
	3. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from one edge and one end of insulation segme...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insulation, and over the surface. Co...

	4. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface. Groove and score insulation to fit as closely as possible to outside and inside radius of elbows. Install insulation on round and flat-ov...
	5. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.


	3.06 FIELD-APPLIED JACKET INSTALLATION
	A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied jackets.
	1. Draw 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 lagging adhesive.
	3. Completely encapsulate insulation with coating, leaving no exposed insulation.

	B. Where FSK jackets are indicated, install as follows:
	1. Draw jacket material smooth and tight.
	2. Install lap or joint strips with same material as jacket.
	3. Secure jacket to insulation with manufacturer's recommended adhesive.
	4. Install jacket 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-barrier mastic.


	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01
	3.07 FIELD QUALITY CONTROL
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	3.08 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, exposed supply and outdoor air.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Items Not Insulated:
	1.
	1.
	1. Factory-insulated flexible ducts.
	2. Factory-insulated plenums and casings.
	3. Flexible connectors.
	4. Vibration-control devices.
	5. Factory-insulated access panels and doors.


	3.09 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, round and flat-oval, supply-air duct insulation shall be one of the following:
	1.
	1. Mineral-Fiber Blanket: 1-1/2 inches  thick and 0.75-lb/cu. ft. nominal density.
	2. Mineral-Fiber Board: 1-1/2 inches and 2-lb/cu. ft.  nominal density.

	A.
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	A.
	B. Concealed, rectangular, supply-air duct insulation shall be one of the following:
	1.
	1. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft. nominal density.
	2. Mineral-Fiber Board:  1-1/2 inches  thick and 2-lb/cu. ft. nominal density.




	231123 FL - Facility Natural-Gas Piping
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping specialties.
	3. Piping and tubing joining materials.
	4. Manual gas shutoff valves.
	5. Earthquake valves.
	6. Dielectric fittings.


	1.03 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.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of the following:
	1. Piping specialties.
	2. Corrugated, stainless-steel tubing with associated components.
	3. Valves. Include pressure rating, capacity, settings, and electrical connection data of selected models.
	4. Pressure regulators. Indicate pressure ratings and capacities.
	5. Dielectric fittings.

	B. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attac...
	1. Shop Drawing Scale:  1/4 inch per foot.
	2. Detail mounting, supports, and valve arrangements for pressure regulator assembly.

	C. Delegated-Design Submittal: For natural-gas piping and equipment indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of seismic restraints.
	2. Design Calculations: Calculate requirements for selecting seismic restraints.


	1.05 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping is shown and coordinated with other installations, using input from installers of the items involved.
	B. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with other services and utilities.
	C. Qualification Data: For qualified professional engineer.
	D. Welding certificates.
	E. Field quality-control reports.

	1.06 CLOSEOUT SUBMITTALS
	1.07 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. 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.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating and protect from direct sunlight.
	D. Protect stored PE pipes and valves from direct sunlight.

	1.09 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations. Contact utility-locating service for area where Project is located.
	B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide purging and startup of natural-gas...
	1. Notify Construction Manager no fewer than seven days in advance of proposed interruption of natural-gas service.
	2. Do not proceed with interruption of natural-gas service without Construction Manager's written permission.


	1.10 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.
	B. Coordinate requirements for access panels and doors for valves installed concealed behind finished surfaces. Comply with requirements in Section 083113 "Access Doors and Frames."


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	1. Piping and Valves:  100 psig minimum unless otherwise indicated.

	B. Natural-Gas System Pressure within Buildings:  0.5 psig or less.
	C. Delegated Design: Design restraints and anchors for natural-gas piping and equipment, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.

	2.02 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group: 1.1.
	b. End Connections: Threaded or butt welding to match pipe.
	c. Lapped Face: Not permitted underground.
	d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel underground.

	5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy, adhesive, and PE.
	a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

	6. Mechanical Couplings:
	a. Stainless-steel flanges and tube with epoxy finish.
	b. Buna-nitrile seals.
	c. Stainless-steel bolts, washers, and nuts.
	d. Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe.
	e. Steel body couplings installed underground on plastic pipe shall be factory equipped with anode.



	2.03 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	1. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.

	B. Y-Pattern Strainers:
	1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and larger.
	3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating: 125 psig.

	C. Basket Strainers:
	1. Body: ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and larger.
	3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating: 125 psig.

	D. T-Pattern Strainers:
	1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer maintenance.
	2. End Connections: Grooved ends.
	3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 57 percent free area.
	4. CWP Rating: 750 psig.

	E. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.04 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for natural gas.
	B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.05 MANUAL GAS SHUTOFF VALVES
	A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.
	1. CWP Rating:  125 psig.
	2. Threaded Ends: Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
	4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 inch and smaller.
	6. Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked on valve body.

	C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME B16.38.
	1. CWP Rating:  125 psig.
	2. Flanged Ends: Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	4. Service Mark: Initials "WOG" shall be permanently marked on valve body.

	D. One-Piece, Bronze Ball Valve with Bronze Trim: MSS SP-110.
	1. Body: Bronze, complying with ASTM B 584.
	2. Ball: Chrome-plated brass.
	3. Stem: Bronze; blowout proof.
	4. Seats: Reinforced TFE; blowout proof.
	5. Packing: Separate packnut with adjustable-stem packing threaded ends.
	6. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	7. CWP Rating: 600 psig.
	8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	9. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

	E. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
	1. Body: Bronze, complying with ASTM B 584.
	2. Ball: Chrome-plated bronze.
	3. Stem: Bronze; blowout proof.
	4. Seats: Reinforced TFE; blowout proof.
	5. Packing: Threaded-body packnut design with adjustable-stem packing.
	6. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	7. CWP Rating: 600 psig.
	8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	9. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

	F. Two-Piece, Regular-Port Bronze Ball Valves with Bronze Trim: MSS SP-110.
	1. Body: Bronze, complying with ASTM B 584.
	2. Ball: Chrome-plated bronze.
	3. Stem: Bronze; blowout proof.
	4. Seats: Reinforced TFE.
	5. Packing: Threaded-body packnut design with adjustable-stem packing.
	6. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	7. CWP Rating: 600 psig.
	8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	9. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

	G. Bronze Plug Valves: MSS SP-78.
	1. Body: Bronze, complying with ASTM B 584.
	2. Plug: Bronze.
	3. Ends: Threaded, socket, or flanged as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	4. Operator: Square head or lug type with tamperproof feature where indicated.
	5. Pressure Class: 125 psig.
	6. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	7. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

	H. Cast-Iron, Nonlubricated Plug Valves: MSS SP-78.
	1. Body: Cast iron, complying with ASTM A 126, Class B.
	2. Plug: Bronze or nickel-plated cast iron.
	3. Seat: Coated with thermoplastic.
	4. Stem Seal: Compatible with natural gas.
	5. Ends: Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	6. Operator: Square head or lug type with tamperproof feature where indicated.
	7. Pressure Class: 125 psig.
	8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	9. Service: Suitable for natural-gas service with "WOG" indicated on valve body.


	2.06 EARTHQUAKE VALVES
	A. Earthquake Valves, Maximum Operating Pressure of 5 psig: Comply with ASCE 25.
	1. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	2. Maximum Operating Pressure: 5 psig.
	3. Cast-aluminum body with nickel-plated chrome steel internal parts.
	4. Nitrile-rubber valve washer.
	5. Sight windows for visual indication of valve position.
	6. Threaded end connections complying with ASME B1.20.1.
	7. Wall mounting bracket with bubble level indicator.


	2.07 PRESSURE REGULATORS
	A. General Requirements:
	1. Single stage and suitable for natural gas.
	2. Steel jacket and corrosion-resistant components.
	3. Elevation compensator.
	4. End Connections: Threaded for regulators NPS 2 and smaller; flanged for regulators NPS 2-1/2 and larger.

	B. Service Pressure Regulators: Comply with ANSI Z21.80.
	1. Body and Diaphragm Case: Cast iron or die-cast aluminum.
	2. Springs: Zinc-plated steel; interchangeable.
	3. Diaphragm Plate: Zinc-plated steel.
	4. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	5. Orifice: Aluminum; interchangeable.
	6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
	7. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of design discharge pressure at shutoff.
	9. Overpressure protection device is optional feature. See Evaluations.
	10. Overpressure Protection Device: Factory mounted on pressure regulator.
	11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.
	12. Maximum Inlet Pressure:  100 psig.

	C. Line Pressure Regulators: Comply with ANSI Z21.80.
	1. Body and Diaphragm Case: Cast iron or die-cast aluminum.
	2. Springs: Zinc-plated steel; interchangeable.
	3. Diaphragm Plate: Zinc-plated steel.
	4. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	5. Orifice: Aluminum; interchangeable.
	6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
	7. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of design discharge pressure at shutoff.
	9. Overpressure Protection Device: Factory mounted on pressure regulator.
	10. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.
	11. Maximum Inlet Pressure:  10 psig.


	2.08 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Description:
	a. Standard: ASSE 1079.
	b. Pressure Rating:  125 psig minimum at 180 deg F.
	c. End Connections: Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Description:
	a. Standard: ASSE 1079.
	b. Factory-fabricated, bolted, companion-flange assembly.
	c. Pressure Rating:  125 psig minimum at 180 deg F.
	d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	D. Dielectric-Flange Insulating Kits:
	1. Description:
	a. Nonconducting materials for field assembly of companion flanges.
	b. Pressure Rating:  150 psig.
	c. Gasket: Neoprene or phenolic.
	d. Bolt Sleeves: Phenolic or polyethylene.
	e. Washers: Phenolic with steel backing washers.



	2.09 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metall...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to the International Fuel Gas Code to determine that natural-gas utilization devices are turned off in piping section affected.
	C. Comply with the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.03 OUTDOOR PIPING INSTALLATION
	A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Copper Tubing with Protective Coating:
	1. Apply joint cover kits over tubing to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.

	C. Install fittings for changes in direction and branch connections.

	3.04 INDOOR PIPING INSTALLATION
	A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping ...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. 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.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	I. Install piping free of sags and bends.
	J. Install fittings for changes in direction and branch connections.
	K. Verify final equipment locations for roughing-in.
	L. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	M. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe. Install with space below bottom of drip to ...

	N. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	P. Concealed Location Installations: Except as specified below, install concealed natural-gas piping and piping installed under the building in containment conduit constructed of steel pipe with welded joints as described in Part 2. Install a vent pip...
	1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be installed in accessible spaces without containment conduit.
	2. In Floors: Install natural-gas piping with welded or brazed joints and protective coating in cast-in-place concrete floors. Cover piping to be cast in concrete slabs with minimum of 1-1/2 inches of concrete. Piping may not be in physical contact wi...
	3. In Floor Channels: Install natural-gas piping in floor channels. Channels must have cover and be open to space above cover for ventilation.
	4. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls from physical damage using steel striker barriers at rigid supports.
	a. Exception: Tubing passing through partitions or walls does not require striker barriers.

	5. Prohibited Locations:
	a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.
	b. Do not install natural-gas piping in solid walls or partitions.


	Q. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	R. Connect branch piping from top or side of horizontal piping.
	S. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.
	T. Do not use natural-gas piping as grounding electrode.
	U. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.

	3.05 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	D. Install earthquake valves aboveground outside buildings according to listing.
	E. Install anode for metallic valves in underground PE piping.

	3.06 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. 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.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.
	F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas service. Install gasket concentrically positioned.
	G. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.

	3.07 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	C. Install hangers for steel piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	D. Install hangers for corrugated stainless-steel tubing, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whicheve...
	E. Support horizontal piping within 12 inches of each fitting.
	F. Support vertical runs of steel piping to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	G. Support vertical runs of corrugated stainless-steel tubing to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.08 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 inches of each gas-fired appliance and equipment. Install union between valve and appliances or equipment.
	E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.09 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve identification.
	B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.10 PAINTING
	A. Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for painting interior and exterior natural-gas piping.
	B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Alkyd System: MPI EXT 5.1D.
	a. Prime Coat: Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Exterior alkyd enamel matching topcoat.
	c. Topcoat: Exterior alkyd enamel (flat).


	C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System: MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Interior latex matching topcoat.
	c. Topcoat: Interior latex (flat).

	2. Alkyd System: MPI INT 5.1E.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Interior alkyd matching topcoat.
	c. Topcoat: Interior alkyd (flat).


	D. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and authorities having jurisdiction.

	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.12 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain earthquake valves.

	3.13 OUTDOOR PIPING SCHEDULE
	A. Aboveground natural-gas piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.
	3. Drawn-temper copper tube with wrought-copper fittings and brazed joints.


	3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG
	A. Aboveground, distribution piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.
	3. Drawn-temper copper tube with wrought-copper fittings and brazed joints.

	B. Underground, below building, piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.

	C. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings with protective coating for steel piping.
	D. Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective coating for steel piping.

	3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG AND LESS THAN 5 PSIG
	A. Aboveground, distribution piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with steel welding fittings and welded joints.
	3. Drawn-temper copper tube with wrought-copper fittings and brazed joints.


	3.16 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.
	3. Bronze plug valve.

	B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Bronze plug valve.
	3. Cast-iron, nonlubricated plug valve.

	C. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.
	3. Bronze plug valve.

	D. Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Bronze plug valve.




	233113 FL - Metal Ducts
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	1.
	2. Single-wall round ducts and fittings.
	1.
	3. Sheet metal materials.
	4. Duct liner.
	5. Sealants and gaskets.
	6. Hangers and supports.
	7. Seismic-restraint devices.

	B. Related Sections:
	1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	1.
	2. Section 233119 "HVAC Casings" for factory- and field-fabricated casings for mechanical equipment.
	3. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.03 DEFINITIONS
	A. OSHPD: Office of Statewide Health Planning and Development (State of California).

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of the following products:
	1. Liners and adhesives.
	2. Sealants and gaskets.
	3. Seismic-restraint devices.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Shop Drawings:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Factory- and shop-fabricated ducts and fittings.
	3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
	4. Elevation of top of ducts.
	5. Dimensions of main duct runs from building grid lines.
	6. Fittings.
	7. Reinforcement and spacing.
	8. Seam and joint construction.
	9. Penetrations through fire-rated and other partitions.
	10. Equipment installation based on equipment being used on Project.
	11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	1. Hangers and supports, including methods for duct and building attachment, seismic restraints, and vibration isolation.
	12.

	C. Delegated-Design Submittal:
	1. Sheet metal thicknesses.
	2. Joint and seam construction and sealing.
	3. Reinforcement details and spacing.
	1. Materials, fabrication, assembly, and spacing of hangers and supports.
	1.
	4.
	5. Design Calculations: Calculations, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation for selecting hangers and supports and seismic restraints.


	1.05 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: A single set of plans or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. Welding certificates.
	C. Field quality-control reports.

	1.06 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports.
	3. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for duct joint and seam welding.
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	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and with performa...
	B. Structural Performance: Duct hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Fl...
	C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.
	D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment," and Section 7 - "Construction and System Startup."
	E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."
	F. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are inside clear dimensions and do not include insulation or duct wall thickness.

	2.02 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	1. Construct ducts of galvanized sheet steel unless otherwise indicated.

	A.
	B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involve...
	1. For ducts with longest side less than 36 inches, select joint types in accordance with Figure 2-1.
	2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be used if submitted and approved by engineer of record.

	A.
	A. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, ...
	C.
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 4, "Fittings and Other Construction," for static-pres...
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	2.03 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Construct ducts of galvanized sheet steel unless otherwise indicated.

	A.
	A.
	A.
	A.
	B. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	C. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materia...
	A.
	D. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materi...
	A.
	A.
	E. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable seal...
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	2.04 SHEET METAL MATERIALS
	A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be fre...
	B. Galvanized Sheet Steel: Comply with ASTM A653/A653M.
	1. Galvanized Coating Designation: G60.
	2. Finishes for Surfaces Exposed to View: Mill phosphatized.
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	A.
	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.
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	2.05 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested in accordance with UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	2. Tape Width: 3 inches.
	3. Sealant: Modified styrene acrylic.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. Maximum Static-Pressure Class: 10 inch wg, positive and negative.
	7. Service: Indoor and outdoor.
	8. Service Temperature: Minus 40 to plus 200 deg F.
	9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum.

	C. Water-Based Joint and Seam Sealant:
	1. Application Method: Brush on.
	2. Solids Content: Minimum 65 percent.
	3. Shore A Hardness: Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC: Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class: 10 inch wg, positive and negative.
	8. Service: Indoor or outdoor.
	9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Solvent-Based Joint and Seam Sealant:
	1. Application Method: Brush on.
	2. Base: Synthetic rubber resin.
	3. Solvent: Toluene and heptane.
	4. Solids Content: Minimum 60 percent.
	5. Shore A Hardness: Minimum 60.
	6. Water resistant.
	7. Mold and mildew resistant.
	1.
	1.
	1.
	1.
	8. Maximum Static-Pressure Class: 10-inch wg, positive or negative.
	9. Service: Indoor or outdoor.
	10. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	E. Flanged Joint Sealant: Comply with ASTM C920.
	1. General: Single-component, acid-curing, silicone, elastomeric.
	2. Type: S.
	3. Grade: NS.
	4. Class: 25.
	5. Use: O.

	A.
	A.
	A.
	A.
	F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	G. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for10-inch wg static-pressure class, positive or negative.
	1.
	1.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.06 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.
	B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.
	E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A492.
	F. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	H. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
	2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
	3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.


	2.07 SEISMIC-RESTRAINT DEVICES
	A. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four Insert number times the maximum seismic forces to which they will be subjected.

	B. Channel Support System: Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one end and to building structure at the ...
	C. Restraint Cables: ASTM A603, galvanized steel cables with end connections made of galvanized-steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an automatic-locking and clamping device or double-cable...
	D. Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	E. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select anchor bolts with strength required for anchor and as tested in accordance with ASTM E488/E488M.


	PART 3 -  EXECUTION
	3.01 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and f...
	B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install ducts in maximum practical lengths with fewest possible joints.
	D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct. Overlap openin...
	J. Install fire, combination fire/smoke, and smoke dampers where indicated on Drawings and as required by code, and by local authorities having jurisdiction. Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers ...
	K. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in air ducts where indicated on Drawings.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials both before and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for N...
	M. Elbows: Use long-radius elbows wherever they fit.
	1. Fabricate 90-degree rectangular mitered elbows to include turning vanes.
	2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and smaller and a minimum of five segments for 14 inches and larger.

	N. Branch Connections: Use lateral or conical branch connections.
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	3.02 ADDITIONAL INSTALLATION REQUIREMENTS FOR EXHAUST DUCTS SERVING COMMERCIAL DISHWASHERS AND OTHER HIGH-HUMIDITY LOCATIONS
	A. Install dishwasher exhaust ducts and other exhaust ducts from wet, high-humidity locations without dips and traps that may hold water. Slope ducts a minimum of 2 percent back to dishwasher or toward drain.
	B. Provide a drain pocket at each low point and at the base of each riser with a 1-inchtrapped copper drain from each drain pocket to open site floor drain.
	C. Minimize number of transverse seams.
	D. Do not locate longitudinal seams on bottom of duct.

	3.03 ADDITIONAL INSTALLATION REQUIREMENTS FOR LABORATORY EXHAUST AND FUME HOOD EXHAUST DUCTS
	A. Install ducts in accordance with NFPA 45, "Fire Protection for Laboratories Using Chemicals."
	B. Install exhaust ducts without dips and traps that may hold water. Slope ducts a minimum of 2 percent back to hood or inlet. Where indicated on Drawings, install trapped drain piping.
	C. Connect duct to fan, fume hood, and other equipment indicated on Drawings.

	3.04 DUCTWORK EXPOSED TO WEATHER
	A. All external joints are to be welded have secure watertight mechanical connections. Seal all openings to provide weatherproof construction.
	B. Construct ductwork to resist external loads of wind, snow, ice, and other effects of weather. Provide necessary supporting structures.
	C. Single Wall:
	1. Ductwork shall be Type 304 Type 316 stainless steel.
	2. Ductwork shall be galvanized steel.
	a. If duct outer surface is uninsulated, protect outer surface with suitable paint. Paint materials and application requirements are specified in Section 099113 "Exterior Painting."

	3. Where ducts have external insulation, provide weatherproof aluminum jacket. See Section 230713 "Duct Insulation."


	1.01
	1.01
	1.01
	1.01
	3.05 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. Outdoor, Supply-Air Ducts: Seal Class A.
	3. Outdoor, Exhaust Ducts: Seal Class C.
	4. Outdoor, Return-Air Ducts: Seal Class C.
	5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class B.
	6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class A.
	7. Unconditioned Space, Exhaust Ducts: Seal Class C.
	8. Unconditioned Space, Return-Air Ducts: Seal Class B.
	9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class C.
	10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class B.
	11. Conditioned Space, Exhaust Ducts: Seal Class B.
	12. Conditioned Space, Return-Air Ducts: Seal Class C.


	3.06 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	1. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick
	4. .
	5. Do not use powder-actuated concrete fasteners for seismic restraints.

	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and ...
	D. Hangers Exposed to View: Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum interval of 16 feet.
	F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.07 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes. Comply with SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems." SMACNA's "Seismic R...
	1. Space lateral supports a maximum of 40 Insert dimension feet o.c., and longitudinal supports a maximum of 80 Insert dimension feet o.c.
	2. Brace a change of direction longer than 12 feet.

	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on ducts that are suspended with vibration isolators.
	E. Install seismic-restraint devices using methods approved by an evaluation service member of the ICC Evaluation Service OSHPD an agency acceptable to authorities having jurisdiction.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	G. Drilling for and Setting Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcement or embedded items during drilling. Notify Architect if reinforcing steel or other embedded items are encounter...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Set anchors to manufacturer's recommended torque, using a torque wrench.
	5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for applications exposed to weather.


	3.08 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.09 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. Paint materials and application requirements are spe...

	3.10 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
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	3.11 DUCT CLEANING
	A. Clean new duct system(s) before testing, adjusting, and balancing.
	A.
	B. Use duct cleaning methodology as indicated in NADCA ACR.
	C. Use service openings for entry and inspection.
	1. Provide openings with access panels appropriate for duct static-pressure and leakage class at dampers, coils, and any other locations where required for inspection and cleaning access. Provide insulated panels for insulated or lined duct. Patch ins...
	2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
	3. Remove and reinstall ceiling to gain access during the cleaning process.

	D. Particulate Collection and Odor Control:
	1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent collection efficiency for 0.3-micron-size (or larger) particles.
	2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC system, and locate exhaust downwind and away from air intakes and other points of entry into building.

	E. Clean the following components by removing surface contaminants and deposits:
	1. Air outlets and inlets (registers, grilles, and diffusers).
	2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
	3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter sections, and condensate collectors and drains.
	4. Coils and related components.
	5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical equipment rooms.
	6. Supply-air ducts, dampers, actuators, and turning vanes.

	A.
	F. Mechanical Cleaning Methodology:
	1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	2. Use vacuum-collection devices that are operated continuously during cleaning. Connect vacuum device to downstream end of duct sections so areas being cleaned are under negative pressure.
	3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts, duct liner, or duct accessories.
	1.
	4. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan operational. Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
	5. Provide drainage and cleanup for wash-down procedures.
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	3.12 STARTUP
	A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.13 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as indicated below.

	B. Supply Ducts:
	1.
	1.
	1.
	1.
	1.
	1. Ducts Connected to Constant-Volume Air-Handling Units:
	a. Pressure Class: Positive 2-3-Insert numberinch wg.
	b. Minimum SMACNA Seal Class: A .
	c. SMACNA Leakage Class for Rectangular: 2
	d. SMACNA Leakage Class for Round and Flat Oval: 2
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	C. Return Ducts:
	1.
	1.
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	1. Ducts Connected to Air-Handling Units:
	a. Pressure Class: Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class: A
	c. SMACNA Leakage Class for Rectangular: 2 .
	d. SMACNA Leakage Class for Round and Flat Oval: 2
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	D. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts: Galvanized steel.
	2. PVC-Coated Ducts:
	a. Exposed to Airstream: Match duct material.
	a. Not Exposed to Airstream: Galvanized Match duct material.
	a.
	a.
	a.
	b.
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	E. Elbow Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Velocity 1000 fpm or Lower:
	1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
	2) Mitered Type RE 4 without vanes.


	1.
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	2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows." Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments for 90-degree elbow.
	1)
	1)
	2) Radius-to Diameter Ratio: 1.5.

	b. Round Elbows, 12 Insert dimension Inches and Smaller in Diameter: Stamped or pleated.
	c. Round Elbows, 14 Insert dimension Inches and Larger in Diameter: Standing seam.


	F. Branch Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connection."
	a. Rectangular Main to Rectangular Branch: 45-degree entry.
	b. Rectangular Main to Round Branch: Conical spin in.

	2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Saddle taps are permitted in existing duct.
	a. Velocity 1000 fpm or Lower: 90-degree tap.





	233300 FL - Air Duct Accessories
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Manual volume dampers.
	2. Fire dampers.
	3. Smoke dampers.
	4. Combination fire and smoke dampers.
	5. Flange connectors.
	6. Turning vanes.
	7. Remote damper operators.
	8. Duct-mounted access doors.
	9. Flexible connectors.

	B. Related Requirements:
	1. Section 233346 "Flexible Ducts" for insulated and non-insulated flexible ducts.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and attachments to other work.
	1. Detail duct accessories fabrication and installation in ducts and other construction. Include dimensions, weights, loads, and required clearances; and method of field assembly into duct systems and other construction. Include the following:
	a. Special fittings.
	b. Manual volume damper installations.
	c. Control-damper installations.
	d. Fire-damper, smoke-damper, combination fire- and smoke-damper, ceiling, and corridor damper installations, including sleeves; and duct-mounted access doors and remote damper operators.
	e. Wiring Diagrams: For power, signal, and control wiring.



	1.04 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from Installers of the items invo...
	B. Source quality-control reports.

	1.05 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.

	1.06 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fusible Links: Furnish quantity equal to 10 percent of amount installed.



	PART 2 -  PRODUCTS
	2.01 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...

	2.02 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A653/A653M.
	1. Galvanized Coating Designation:  G60.
	2. Exposed-Surface Finish: Mill phosphatized.

	B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel 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.

	2.03 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Standard leakage rating.
	2. Suitable for horizontal or vertical applications.
	3. Frames:
	a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel.
	b. Mitered and welded corners.
	c. Flanges for attaching to walls and flangeless frames for installing in ducts.

	4. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized-steel, 0.064 inch thick.

	5. Blade Axles:  Galvanized or Stainless steel.
	6. Bearings:
	a. Oil-impregnated bronze.
	b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades and bearings at both ends of operating shaft.

	7. Tie Bars and Brackets: Galvanized steel.

	B. Jackshaft:
	1. Size:  0.5-inch diameter.
	2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each mullion and at each end of multiple-damper assemblies.
	3. Length and Number of Mountings: As required to connect linkage of each damper in multiple-damper assembly.

	C. Damper Hardware:
	1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, and a 3/4-inch hexagon locking nut.
	2. Include center hole to suit damper operating-rod size.
	3. Include elevated platform for insulated duct mounting.


	2.04 FIRE DAMPERS
	A. Type:  Static; rated and labeled according to UL 555 by an NRTL.
	B. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	C. Fire Rating:  1-1/2 hours.
	D. Frame:  Curtain type with blades inside airstream; fabricated with roll-formed, 0.034-inch-thick galvanized steel; with mitered and interlocking corners.
	E. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.
	1. Minimum Thickness:  0.05 thick, as indicated, and of length to suit application.
	2. Exception: Omit sleeve where damper-frame width permits direct attachment of perimeter mounting angles on each side of wall or floor; thickness of damper frame must comply with sleeve requirements.

	F. Mounting Orientation: Vertical or horizontal as indicated.
	G. Blades: Roll-formed, interlocking, 0.024-inch-thick, galvanized sheet steel. In place of interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors.
	H. Horizontal Dampers: Include blade lock and stainless-steel closure spring.
	I. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links.
	J. Heat-Responsive Device:  Electric, resettable link and switch package, factory installed, 165 deg F rated.

	2.05 FLANGE CONNECTORS
	A. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	B. Material: Galvanized steel.
	C. Gage and Shape: Match connecting ductwork.

	2.06 TURNING VANES
	A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	D. Vane Construction:  Single wall.
	E. Vane Construction: Single wall for ducts up to 48 inches wide and double wall for larger dimensions.

	2.07 DUCT-MOUNTED ACCESS DOORS
	A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Vision panel.
	d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches.
	e. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.
	b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks.
	c. Access Doors up to 24 by 48 Inches:  Three hinges and two compression latches.
	d. Access Doors Larger Than 24 by 48 Inches:  Four hinges and two compression latches with outside and inside handles.



	2.08 DUCT ACCESS PANEL ASSEMBLIES
	A. Labeled according to UL 1978 by an NRTL.
	B. Panel and Frame: Minimum thickness 0.0528-inch carbon steel.
	C. Fasteners:  Carbon steel. Panel fasteners shall not penetrate duct wall.
	D. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 2000 deg F.
	E. Minimum Pressure Rating: 10-inch wg, positive or negative.

	2.09 FLEXIBLE CONNECTORS
	A. Materials: Flame-retardant or noncombustible fabrics.
	B. Coatings and Adhesives: Comply with UL 181, Class 1.
	C. Metal-Edged Connectors: Factory fabricated with a fabric strip 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-thick aluminum sheets. Provide metal compatible with connected ducts.
	D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	1. Minimum Weight: 26 oz./sq. yd.
	2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature: Minus 40 to plus 200 deg F.

	E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight: 24 oz./sq. yd.
	2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
	3. Service Temperature: Minus 50 to plus 250 deg F.


	2.10 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner w...
	1. Install steel volume dampers in steel ducts.
	2. Install aluminum volume dampers in aluminum ducts.

	D. Set dampers to fully open position before testing, adjusting, and balancing.
	E. Install test holes at fan inlets and outlets and elsewhere as indicated.
	F. Install fire dampers according to UL listing.
	G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. On both sides of duct coils.
	2. Upstream and downstream from duct filters.
	3. At outdoor-air intakes and mixed-air plenums.
	4. At drain pans and seals.
	5. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
	6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors ...
	7. Retain first three subparagraphs below to provide access for duct cleaning.
	8. At each change in direction and at maximum 50-foot spacing.
	9. Upstream and downstream from turning vanes.
	10. Upstream or downstream from duct silencers.
	11. Control devices requiring inspection.
	12. Elsewhere as indicated.

	H. Install access doors with swing against duct static pressure.
	I. Access Door Sizes:
	1. One-Hand or Inspection Access: 8 by 5 inches.
	2. Two-Hand Access: 12 by 6 inches.
	3. Head and Hand Access: 18 by 10 inches.
	4. Head and Shoulders Access: 21 by 14 inches.
	5. Body Access: 25 by 14 inches.
	6. Body plus Ladder Access: 25 by 17 inches.

	J. Install flexible connectors to connect ducts to equipment.
	K. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	L. Connect terminal units to supply ducts directly or with maximum 60 inch lengths of flexible duct. Do not use flexible ducts to change directions.
	M. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	N. Connect flexible ducts to metal ducts with draw bands.
	O. Install duct test holes where required for testing and balancing purposes.
	P. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop of fans.

	3.02 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement and verify that proper heat-response device is installed.
	4. Inspect turning vanes for proper and secure installation.
	5. Operate remote damper operators to verify full range of movement of operator and damper.




	233346 FL - Flexible Ducts
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Non-insulated flexible ducts.
	2. Insulated flexible ducts.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For flexible ducts.
	1. Include plans showing locations and mounting and attachment details.


	1.04 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from installers of the items invo...


	PART 2 -  PRODUCTS
	2.01 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...
	C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."
	D. Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission of Materials."

	2.02 NON-INSULATED FLEXIBLE DUCTS
	A. Non-Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, spring-steel wire.
	1. Pressure Rating: 4-inch wg positive and 0.5-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 175 deg F.


	2.03 INSULATED FLEXIBLE DUCTS
	A. Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.
	1. Pressure Rating: 4-inch wg positive and 0.5-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 175 deg F.
	4. Insulation R-Value:  R4.2.


	2.04 FLEXIBLE DUCT CONNECTORS
	A. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 3 through 18 inches, to suit duct size.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.
	C. Connect terminal units to supply ducts with maximum 60” lengths of flexible duct. Do not use flexible ducts to change directions.
	D. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	E. Connect flexible ducts to metal ducts with draw bands.
	F. Install duct test holes where required for testing and balancing purposes.
	G. Installation:
	1. Install ducts fully extended.
	2. Do not bend ducts across sharp corners.
	3. Bends of flexible ducting shall not exceed a minimum of one duct diameter.
	4. Avoid contact with metal fixtures, water lines, pipes, or conduits.
	5. Install flexible ducts in a direct line, without sags, twists, or turns.

	H. Supporting Flexible Ducts:
	1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch per 12 inches.
	2. Install extra supports at bends placed approximately one duct diameter from center line of the bend.
	3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not exceed the maximum spacing per manufacturer's written installation instructions.
	4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches o.c.




	233713.13 FL - Air Diffusers
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Rectangular and square ceiling diffusers.
	2. Louver face diffusers.
	3. Linear slot diffusers.
	4. Ceiling-integral continuous slot diffusers.
	5. Light troffer diffusers.
	6. Round induction underfloor air-distribution diffusers.
	7. Linear underfloor air-distribution diffuser plenums.
	8. High-capacity drum louver diffusers.
	9. High-capacity, modular-core supply grille diffusers.

	B. Related Requirements:
	1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control dampers not integral to diffusers.
	2. Section 233713.23 "Air Registers and Grilles" for adjustable-bar register and grilles, fixed-face registers and grilles, and linear bar grilles.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Data Sheet: Indicate materials of construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, and noise ratings.
	2. Diffuser Schedule: Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.

	B. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Ceiling suspension assembly members.
	2. Method of attaching hangers to building structure.
	3. Size and location of initial access modules for acoustical tile.
	4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.
	5. Duct access panels.

	C. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.01 RECTANGULAR AND SQUARE CEILING DIFFUSERS
	A. Devices shall be specifically designed for variable-air-volume flows.
	B. Material:  Steel.
	C. Finish:  Baked enamel, white.
	D. Face Size:  Per Drawings.
	E. Mounting:  T-bar.
	F. Pattern:  Adjustable.

	2.02 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate diffusers according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas where diffusers are 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.

	3.02 INSTALLATION
	A. Install diffusers level and plumb.
	B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw,...
	C. Install diffusers with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.03 ADJUSTING
	A. After installation, adjust diffusers to air patterns indicated, or as directed, before starting air balancing.



	233713.23 FL - Registers and Grilles
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Adjustable blade face registers and grilles.

	B. Related Requirements:
	1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control dampers not integral to registers and grilles.
	2. Section 233713.13 "Air Diffusers" for various types of air diffusers.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	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. Register and Grille Schedule: Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.


	1.04 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Ceiling suspension assembly members.
	2. Method of attaching hangers to building structure.
	3. Size and location of initial access modules for acoustical tile.
	4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.
	5. Duct access panels.

	B. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.01 REGISTERS
	A. Adjustable Blade Face Register:
	1. Material:  Steel.
	2. Finish:  Baked enamel, white.
	3. Face Blade Arrangement:  spaced per drawing apart.
	4. Core Construction:  Integral.
	5. Frame:  1 inch wide.
	6. Mounting Frame: Per drawings
	7. Mounting:  Lay in.
	8. Damper Type:  Adjustable opposed blade.
	9. Accessories:
	a. Front-blade gang operator.


	B. Fixed Face Register:
	1. Material:  Steel.
	2. Finish:  Baked enamel, white.
	3. Face Blade Arrangement: Per drawing
	4. Frame:  1-1/4 inches wide.
	5. Mounting:  Lay in.
	6. Damper Type:  Adjustable opposed blade.


	2.02 GRILLES
	A. Adjustable Blade Face Grille:
	1. Material:  Steel.
	2. Finish:  Baked enamel, white.
	3. Face Blade Arrangement:  spaced apart per drawing.
	4. Core Construction:  Removable.
	5. Rear-Blade Arrangement:  Horizontal spaced per drawing apart.
	6. Frame:  1-1/4 inches wide.
	7. Mounting:  Lay in.
	8. Accessories:
	a. Front-blade gang operator.


	B. Fixed Face Grille:
	1. Material:  Steel.
	2. Finish:  Baked enamel, white.
	3. Face Blade Arrangement: spaced per drawing.
	4. Face Arrangement: Perforated core.
	5. Core Construction:  Removable.
	6. Frame:  1-1/4 inches wide.
	7. Mounting:  Lay in.


	2.03 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate registers and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas where registers and grilles are 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.

	3.02 INSTALLATION
	A. Install registers and grilles level and plumb.
	B. Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and p...
	C. Install registers and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.03 ADJUSTING
	A. After installation, adjust registers and grilles to air patterns indicated, or as directed, before starting air balancing.



	237416.11 FL - Packaged, Small-Capacity, Rooftop Air-Conditioning Units
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes packaged, small-capacity, rooftop air-conditioning units (RTUs) with the following components:
	1. Casings.
	2. Fans, drives, and motors.
	3. Coils.
	4. Refrigerant circuit components.
	5. Air filtration.
	6. Gas furnaces.
	7. Dampers.
	8. Electrical power connections.
	9. Controls.
	10. Roof curbs.
	11. Accessories.


	1.03 DEFINITIONS
	A. RTU: Rooftop unit. As used in this Section, this abbreviation means packaged, small-capacity, rooftop air-conditioning units. This abbreviation is used regardless of whether the unit is mounted on the roof or on a concrete base on ground.

	1.04 REFERENCES
	A. NFPA 90 A & B - Installation of Air Conditioning and Ventilation Systems and Installation of Warm Air Heating and Air Conditioning Systems.  (all)
	B. ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration.  (all)
	C. AHRI 360 - Commercial and Industrial Unitary Air Conditioning Equipment testing and rating standard. (g/e, c/e above 135,000 btuh)
	D. AHRI 340 - Commercial and Industrial Unitary Heat pump Equipment.(hp above 135,000 btuh)
	E. ANSI/ASHRAE 37  - Testing Unitary Air Conditioning and Heat Pump Equipment.  (all)
	F. ANSI/ASHRAE/IESNA 90.1-1999 - Energy Standard for New Buildings Except Low-Rise Residential Buildings.
	G. ANSI Z21.47/UL1995 - Unitary Air Conditioning Standard for safety requirements.
	H. California Energy Commission Administrative Code - Title 20/24 - Establishes the minimum efficiency requirements for HVAC equipment installed in new buildings in the State of California.  (all)
	I. AHRI 210/240  - Unitary Air-Conditioning Equipment and Air- Source Heat Pump Equipment.  (all under 135,000 btuh)
	J. AHRI 270 - Sound Rating of Outdoor Unitary Equipment. (all below 135,000)
	K. AHRI 370 - Sound Rating of Large Outdoor Refrigerating and Air Conditioning Equipment.(all above 135,000 Btuh)
	L. ANSI/NFPA 70 - National Electric Code.  (all)

	1.05 ACTION SUBMITTALS
	A. Product Data: For each RTU.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Include rated capacities, dimensions, required clearances, characteristics, and furnished specialties and accessories.
	3. Include unit dimensions and weight.
	4. Include cabinet material, metal thickness, finishes, insulation, and accessories.
	5. Fans:
	a. Include certified fan-performance curves with system operating conditions indicated.

	6. Include certified coil-performance ratings with system operating conditions indicated.
	7. Include filters with performance characteristics.
	8. Include gas furnaces with performance characteristics.
	9. Include dampers, including housings, linkages, and operators.

	B. Shop Drawings: For each packaged, small-capacity, rooftop air-conditioning unit.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.06 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. Sample Warranty: For manufacturer's warranty.
	C. Seismic Qualification Data: Certificates, for RTUs, accessories, and components, from manufacturer.
	1. Basis for 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.
	4. Restraint of internal components.

	D. Product Certificates: Submit certification that specified equipment will withstand wind forces identified in "Performance Requirements" Article and in Section 230548 "Vibration and Seismic Controls for HVAC."
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculations.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of wind force 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.

	E. Source quality-control reports.
	F. System startup reports.
	G. Field quality-control reports.

	1.07 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For RTUs to include in emergency, operation, and maintenance manuals.

	1.08 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Filters:  Two set(s) of filters for each unit.
	2. Gaskets:  One set(s) for each access door.


	1.09 WARRANTY
	A. Warranty: Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-handling unit that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 5 year(s) from date of Substantial Completion.
	2. Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than five years from date of Substantial Completion



	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs and components.
	C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	D. ASHRAE 15 Compliance: For refrigeration system safety.
	E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	F. UL Compliance: Comply with UL 1995.
	G. Delegated Design: Engage a qualified professional engineer, to design mounting and restraints for RTUs, including comprehensive engineering analysis.
	1. Design RTU supports to comply with wind and seismic performance requirements.

	H. Seismic Performance: RTUs, accessories, and components shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."
	2. Component Importance Factor:  1.0.


	2.02 CAPACITIES AND CHARACTERISTICS
	A. Supply-Air Fan:
	1. Fan Type: Belt driven, double width, forward curved, centrifugal.
	2. Fan Type: Double width, forward curved, centrifugal.
	3. Enclosure Type:  Open, dripproof.

	B. Dampers:
	1. Outdoor- and Return-Air Mixing Dampers:  Opposed-blade galvanized-steel dampers mechanically fastened to cadmium plated for galvanized-steel operating rod in reinforced cabinet. Connect operating rods with common linkage or gears and interconnect s...
	2. Relief-Air Damper: Gravity actuated or motorized, as required by ASHRAE/IES 90.1.
	3. Barometric relief dampers.

	C. Vibration Isolation and Seismic-Control Devices: Per 230548 Vibration and Seismic Control

	2.03 UNIT CASINGS
	A. General Fabrication Requirements for Casings: Formed and reinforced double-wall insulated panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed.
	B. Double-Wall Construction:
	1. Outside Casing Wall:  Galvanized steel, minimum 18 gauge thick with manufacturer's standard finish, with pitched roof panels and knockouts with grommet seals for electrical and piping connections and lifting lugs.
	2. Inside Casing Wall: G90-coated galvanized steel, 0.034 inch thick.
	3. Floor Plate:  G90 galvanized steel, minimum 18 gauge thick.
	4. Casing Insulation:
	a. Materials: Injected polyurethane foam insulation.


	C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.
	D. Panels and Doors:
	1. Panels:
	a. Fabrication: Formed and reinforced with same materials and insulation thickness as casing.
	c. Gasket: Neoprene, applied around entire perimeters of panel frames.
	d. Size: Large enough to allow inspection and maintenance of air-handling unit's internal components.

	2. Access Doors:
	a. Hinges: A minimum of two ball-bearing hinges or stainless steel piano hinge and two wedge-lever-type latches, operable from inside and outside. Arrange doors to be opened against air-pressure differential.
	b. Gasket: Neoprene, applied around entire perimeters of panel frames.
	c. Size: Large enough to allow inspection and maintenance of air-handling unit's internal components.

	3. Locations and Applications:
	a. Fan Section:  Doors and inspection and access panels.
	b. Access Section: Doors.
	c. Coil Section: Inspection and access panels.
	d. Damper Section:  Inspection and access panels.
	e. Filter Section:  Inspection and access panels large enough to allow periodic removal and installation of filters.
	f. Mixing Section: Doors.


	E. Condensate Drain Pans:
	1. Location: Each type of cooling coil.
	2. Construction:
	a. Single-wall, galvanized-steel or noncorrosive polymer sheet.

	3. Drain Connection:
	a. Located at lowest point of pan and sized to prevent overflow. Terminate with threaded nipple on one end of pan.

	4. Slope: Minimum 0.125-in./ft. slope, to comply with ASHRAE 62.1, in at least two planes to collect condensate from cooling coils (including coil piping connections, coil headers, and return bends) and from humidifiers and to direct water toward drai...
	5. Length: Extend drain pan downstream from leaving face for distance to comply with ASHRAE 62.1.
	6. Width: Entire width of water producing device.


	2.04 FANS, DRIVES, AND MOTORS
	A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum-rated fan speed and motor horsepower.
	B. Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel; mounted on solid-steel shaft.
	1. Shafts: With field-adjustable alignment.
	a. Turned, ground, and polished hot-rolled steel with keyway.

	2. Shaft Bearings:
	a. Heavy-duty, self-aligning, pillow-block type with an L-50 rated life of minimum 100,000 hours according to ABMA 9.

	3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with shaped cutoff and spun-metal inlet bell.
	a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll, wheel, motor, and accessories.

	4. Centrifugal Fan Wheels: Inlet flange, backplate, and shallow blades with inlet and tip curved forward in direction of airflow and mechanically fastened to flange and backplate; steel or aluminum hub swaged to backplate and fastened to shaft with se...
	5. Mounting: For internal vibration isolation and seismic control. Factory-mount fans with manufacturer's standard vibration isolation mounting devices having a minimum static deflection of 1 inch.
	6. Shaft Lubrication Lines: Extended to a location outside the casing.
	7. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches wide, attached to two strips of minimum 2-3/4-inch-wide by 0.028-inch-thick, galvanized-steel sheet.
	a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics, coatings, and adhesives shall comply with UL 181, Class 1.


	C. Drives, Direct: Factory-mounted, direct drive.
	D. Drives, Belt: Factory-mounted, V-belt drive, with adjustable alignment and belt tensioning, and with 1.25 service factor based on fan motor.
	1. Pulleys: Cast iron or cast steel with split, tapered bushing, dynamically balanced at the factory.
	2. Belts: Oil resistant, non-sparking and nonstatic; in matched sets for multiple-belt drives.
	3. Belt Guards: Comply with requirements specified by OSHA and fabricate according to SMACNA's "HVAC Duct Construction Standards"; 0.146-inch-thick, 3/4-inch diamond-mesh wire screen, welded to steel angle frame; prime coated.

	E. Condenser-Coil Fan: propeller, mounted on shaft of permanently lubricated motors.
	F. Motors:
	1. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	2. 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.
	3. Enclosure Type:  Open, dripproof.
	4. Enclosure Materials:  Cast iron.
	5. Efficiency: Premium efficient as defined in NEMA MG 1.
	6. NEMA Design: High.
	7. Motor Pulleys: Adjustable pitch for use with 5-hp motors and smaller; fixed pitch for use with motors larger than 5 hp. Select pulley size so pitch adjustment is at the middle of adjustment range at fan design conditions.
	8. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and connections specified in electrical Sections.


	2.05 COILS
	A. General Requirements for Coils:
	1. Comply with AHRI 410.
	2. Fabricate coils section to allow for removal and replacement of coil for maintenance and to allow in-place access for service and maintenance of coil(s).
	3. Coils shall not act as structural component of unit.

	B. Supply-Air Refrigerant Coil:
	1. Tubes:  Copper.
	2. Fins:
	a. Material:  Copper.

	3. Fin and Tube Joints: Aluminum, mechanical bond.
	4. Headers:  Seamless-copper headers with brazed connections.
	5. Frames:  Aluminum.
	6. Coatings:  None.
	7. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.
	a. Working Pressure: Minimum 300 psig.



	2.06 REFRIGERANT CIRCUIT COMPONENTS
	A. Compressor: Hermetic, scroll, mounted on vibration isolators; with internal overcurrent and high-temperature protection, internal pressure relief.
	B. Refrigeration Specialties:
	1. Refrigerant:  R-410A.
	2. Expansion valve with replaceable thermostatic element.
	3. Refrigerant filter/dryer.
	4. Manual-reset high-pressure safety switch.
	5. Automatic-reset low-pressure safety switch.
	6. Minimum off-time relay.
	7. Automatic-reset compressor motor thermal overload.
	8. Brass service valves installed in compressor suction and liquid lines.
	9. Low-ambient kit high-pressure sensor.
	10. Hot-gas reheat solenoid valve single stage with a replaceable magnetic coil.
	11. Hot-gas bypass solenoid valve with a replaceable magnetic coil.
	12. Four-way reversing valve with a replaceable magnetic coil, thermostatic expansion valves with bypass check valves, and a suction line accumulator.


	2.07 AIR FILTRATION
	A. Panel Filters:
	1. Description:  Pleated factory-fabricated, self-supported, disposable air filters with holding frames.
	2. Filter Unit Class: UL 900.
	3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive and antimicrobial coating.
	4. Filter-Media Frame:  Beverage board with perforated metal retainer, or metal grid, on outlet side.

	B. Adhesive, Sustainability Projects: As recommended by air-filter manufacturer and with a VOC content of 80 g/L or less.

	2.08 GAS FURNACES
	A. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.
	B. CSA Approval: Designed and certified by and bearing label of CSA.
	C. Burners: Stainless steel.
	1. Fuel:  Natural gas.
	2. Ignition: Electronically controlled electric spark or hot-surface igniter with flame sensor.
	3. Gas Control Valve:  Single stage.
	4. Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.

	D. Heat-Exchanger and Drain Pan: Stainless steel.
	E. Venting, Gravity: Gravity vented.
	F. Safety Controls:
	1. Gas Manifold: Safety switches and controls complying with ANSI standards.


	2.09 DAMPERS
	A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade arrangement with steel operating rods rotating in sintered bronze o...
	B. Electronic Damper Operators:
	1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque.
	2. Electronic damper position indicator shall have visual scale indicating percent of travel and 2- to 10-V dc, feedback signal.
	3. Operator Motors:
	a. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors.
	b. Size to operate with sufficient reserve power to provide smooth modulating action or two-position action.
	c. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil immersed and sealed. Equip spring-return motors with integral spiral-spring mechanism in housings designed for easy removal for service or adjustment of limit switches, auxil...

	4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running torque of 150 in. x lbf and breakaway torque of 300 in. x lbf.
	5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and breakaway torque of 150 in. x lbf.
	6. Size dampers for running torque calculated as follows:
	a. Parallel-Blade Damper with Edge Seals: 7 inch-lb/sq. ft. of damper.
	b. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. of damper.
	c. Parallel-Blade Damper without Edge Seals: 4 inch-lb/sq. ft of damper.
	d. Opposed-Blade Damper without Edge Seals: 3 inch-lb/sq. ft. of damper.
	e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500 fpm: Increase running torque by 1.5.
	f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000 fpm: Increase running torque by 2.0.

	7. Coupling: V-bolt and V-shaped, toothed cradle.
	8. Overload Protection: Electronic overload or digital rotation-sensing circuitry.
	9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual gear release on nonspring-return actuators.
	10. Temperature Rating:  Minus 22 to plus 122 deg F.


	2.10 ELECTRICAL POWER CONNECTIONS
	A. RTU shall have a single connection of power to unit with unit-mounted disconnect switch accessible from outside unit and control-circuit transformer with built-in overcurrent protection.

	2.11 CONTROLS
	A. Basic Unit Controls:
	1. Control-voltage transformer.
	2. Wall-mounted thermostat or sensor with the following features:
	a. Heat-cool-off switch.
	b. Fan on-auto switch.
	c. Fan-speed switch.
	d.  Automatic changeover.
	e. Adjustable deadband.
	f.  Exposed set point.
	g.  Exposed indication.
	h. Degree F indication.
	i. Unoccupied-period-override push button.
	j. Data entry and access port to input temperature set points, occupied and unoccupied periods, and output room temperature, supply-air temperature, operating mode, and status.

	3.  Remote Wall-Mounted Annunciator Panel for Each Unit:
	a. Lights to indicate power on, cooling, heating, fan running, filter dirty, and unit alarm or failure.
	b. DDC controller or programmable timer and interface with HVAC instrumentation and control system.
	c. Digital display of outdoor-air temperature, supply-air temperature, return-air temperature, economizer damper position, indoor-air quality, and control parameters.


	B. Electronic Controller:
	1. Controller shall have volatile-memory backup.
	2. Safety Control Operation:
	a. Smoke Detectors: Stop fan and close outdoor-air damper if smoke is detected. Provide additional contacts for alarm interface to fire-alarm control panel.
	b. Firestats: Stop fan and close outdoor-air damper if air greater than 130 deg F enters unit. Provide additional contacts for alarm interface to fire-alarm control panel.
	c. Low-Discharge Temperature: Stop fan and close outdoor-air damper if supply-air temperature is less than 40 deg F.
	d. Defrost Control for Condenser Coil: Pressure differential switch to initiate defrost sequence.

	3. Scheduled Operation: Occupied and unoccupied periods on seven-day clock with a minimum of four programmable periods per day.
	4. Unoccupied Period:
	a. Heating Setback:  10 deg F.
	b. Cooling Setback: System off.
	c. Override Operation:  Two hours.

	5. Supply Fan Operation:
	a. Occupied Periods: Run fan continuously.
	b. Unoccupied Periods: Cycle fan to maintain setback temperature.

	6. Refrigerant Circuit Operation:
	a. Occupied Periods: Cycle or stage compressors and operate hot-gas bypass to match compressor output to cooling load to maintain room temperature. Cycle condenser fans to maintain maximum hot-gas pressure. Operate low-ambient control kit to maintain ...
	b. Unoccupied Periods:  Compressors off.
	c. Switch reversing valve for heating or cooling mode on air-to-air heat pump.

	7. Hot-Gas Reheat-Coil Operation:
	a. Occupied Periods: Humidistat opens hot-gas valve to provide hot-gas reheat, and cycles the compressor.
	b. Unoccupied Periods: Reheat not required.

	8. Gas Furnace Operation:
	a. Occupied Periods:  Cycle burner to maintain room temperature.
	b. Unoccupied Periods: Cycle burner to maintain setback temperature.

	9. Fixed Minimum Outdoor-Air Damper Operation:
	a. Occupied Periods: Open to 25 percent.
	b. Unoccupied Periods: Close the outdoor-air damper.

	10. Economizer Outdoor-Air Damper Operation:
	a. Morning warm-up cycles.
	b. Occupied Periods: Open to 10 percent fixed minimum intake, and maximum 100 percent of the fan capacity. Controller shall permit air-side economizer operation when outdoor air is less than 60 deg F. Use outdoor-air enthalpy to adjust mixing dampers....
	c. Unoccupied Periods: Close outdoor-air damper and open return-air damper.

	11. Carbon Dioxide Sensor Operation:
	a. Occupied Periods: Reset minimum outdoor-air ratio down to minimum 10 percent to maintain maximum 1000-ppm concentration.
	b. Unoccupied Periods: Close outdoor-air damper and open return-air damper.

	12. Terminal-Unit Relays:
	a. Provide heating- and cooling-mode changeover relays compatible with terminal control system.



	2.12 ROOF CURBS
	A. Contractor shall provide factory supplied roof curb, 16 gauge perimeter made of zinc coated steel with supply and return air gasketing and wood nailer strips. Ship knocked down and provided with instructions for easy assembly.
	B. Curb shall be manufactured in accordance with the National Roofing Contractors Association guidelines.

	2.13 ACCESSORIES
	A. Electric heater with integral thermostat maintains minimum 50 deg F temperature in gas burner compartment.
	B. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include transformer if required.
	C. Low-ambient kit using condenser fans for operation down to 35 deg F.
	D. Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter pressure loss.
	E. Remote potentiometer to adjust minimum economizer damper position.
	F. Return-air bypass damper.
	G. Factory- or field-installed, demand-controlled ventilation.
	H. Safeties:
	1. Smoke detector.
	2. Condensate overflow switch.
	3. High pressure control.
	4. Gas furnace airflow-proving switch.

	I. Door switches to disable heating or reset set point when open.
	J. Outdoor-air intake weather hood.
	K. Oil separator.

	2.14 MATERIALS
	A. Steel:
	1. ASTM A36/A36M for carbon structural steel.
	2. ASTM A568/A568M for steel sheet.

	B. Stainless Steel:
	1. Manufacturer's standard grade for casing.
	2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or moisture.

	C. Galvanized Steel: ASTM A653/A653M.
	D. Aluminum: ASTM B209.

	2.15 SOURCE QUALITY CONTROL
	A. AHRI Compliance:
	1. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs.
	2. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
	3. Comply with AHRI 270 for testing and rating sound performance for RTUs.
	4. Comply with AHRI 1060 for testing and rating performance for air-to-air exchanger.

	B. AMCA Compliance:
	1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and sound performance according to AMCA 211 and AMCA 311.
	2. Damper leakage tested according to AMCA 500-D.
	3. Operating Limits: Classify according to AMCA 99.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of RTUs.
	B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment installation.
	C. Examine roofs for suitable conditions where RTUs will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Roof Curb: Install on roof structure or concrete base, level and secure, according to AHRI Guideline B. Secure RTUs to upper curb rail, and secure curb base to roof framing or concrete base with anchor bolts. Coordinate sizes and locations of roof ...
	B. Unit Support: Install unit level on structural curbs. Coordinate wall penetrations and flashing with wall construction. Secure RTUs to structural support with anchor bolts.
	C. Equipment Mounting:
	1. Comply with requirements for vibration isolation and seismic-control devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."
	2. Comply with requirements for vibration isolation devices specified in Section 230548.13 "Vibration Controls for HVAC."


	3.03 PIPING CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to RTU, allow space for service and maintenance.
	C. Connect piping to unit mounted on vibration isolators with flexible connectors.
	D. Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Extend to nearest equipment or roof drain. Construct deep trap at connection to drain pan and install cleanouts at changes in direction.
	E. Gas Piping: Comply with applicable requirements in Section 231123 "Facility Natural-Gas Piping." Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve with sufficient clearance for burner removal and s...

	3.04 DUCT CONNECTIONS
	A. Comply with duct installation requirements specified in other HVAC Sections. Drawings indicate general arrangement of ducts. The following are specific connection requirements:
	1. Install ducts to termination at top of roof curb.
	2. Remove roof decking only as required for passage of ducts. Do not cut out decking under entire roof curb.
	3. Connect supply ducts to RTUs with flexible duct connectors specified in Section 233300 "Air Duct Accessories."
	4. Install return-air duct continuously through roof structure.


	3.05 ELECTRICAL CONNECTIONS
	A. Connect electrical wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate shall be laminated acrylic or melamine plastic signs .
	2. Nameplate shall be laminated acrylic or melamine plastic signs as layers of black with engraved white letters at least 1/2 inch high.
	3. Locate nameplate where easily visible.


	3.06 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.

	3.07 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections with the assistance of a factory-authorized service representative.
	C. Tests and Inspections:
	1. After installing RTUs and after electrical circuitry has been energized, test units for compliance with requirements.
	2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. RTU will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.08 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Inspect for visible damage to unit casing.
	3. Inspect for visible damage to furnace combustion chamber.
	4. Inspect for visible damage to compressor, coils, and fans.
	5. Inspect internal insulation.
	6. Verify that labels are clearly visible.
	7. Verify that clearances have been provided for servicing.
	8. Verify that controls are connected and operable.
	9. Verify that filters are installed.
	10. Clean condenser coil and inspect for construction debris.
	11. Clean furnace flue and inspect for construction debris.
	12. Connect and purge gas line.
	13. Remove packing from vibration isolators.
	14. Inspect operation of barometric relief dampers.
	15. Verify lubrication on fan and motor bearings.
	16. Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
	17. Adjust fan belts to proper alignment and tension.
	18. Start unit according to manufacturer's written instructions.
	a. Start refrigeration system.
	b. Do not operate below recommended low-ambient temperature.
	c. Complete startup sheets and attach copy with Contractor's startup report.

	19. Inspect and record performance of interlocks and protective devices; verify sequences.
	20. Operate unit for an initial period as recommended or required by manufacturer.
	21. Perform the following operations for both minimum and maximum firing. Adjust burner for peak efficiency:
	a. Measure gas pressure on manifold.
	b. Inspect operation of power vents.
	c. Measure combustion-air temperature at inlet to combustion chamber.
	d. Measure flue-gas temperature at furnace discharge.
	e. Perform flue-gas analysis. Measure and record flue-gas carbon dioxide and oxygen concentration.
	f. Measure supply-air temperature and volume when burner is at maximum firing rate and when burner is off. Calculate useful heat to supply air.

	22. Calibrate thermostats.
	23. Adjust and inspect high-temperature limits.
	24. Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers.
	25. Start refrigeration system and measure and record the following when ambient is a minimum of 15 deg F above return-air temperature:
	a. Coil leaving-air, dry- and wet-bulb temperatures.
	b. Coil entering-air, dry- and wet-bulb temperatures.
	c. Outdoor-air, dry-bulb temperature.
	d. Outdoor-air-coil, discharge-air, dry-bulb temperature.

	26. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and normal and emergency shutdown.
	27. Measure and record the following minimum and maximum airflows. Plot fan volumes on fan curve.
	a. Supply-air volume.
	b. Return-air volume.
	c. Relief-air volume.
	d. Outdoor-air intake volume.

	28. Simulate maximum cooling demand and inspect the following:
	a. Compressor refrigerant suction and hot-gas pressures.
	b. Short circuiting of air through condenser coil or from condenser fans to outdoor-air intake.

	29. Verify operation of remote panel including pilot-light operation and failure modes. Inspect the following:
	a. High-temperature limit on gas-fired heat exchanger.
	b. Low-temperature safety operation.
	c. Filter high-pressure differential alarm.
	d. Economizer to minimum outdoor-air changeover.
	e. Relief-air fan operation.
	f. Smoke and firestat alarms.

	30. After startup and performance testing and prior to Substantial Completion, replace existing filters with new filters.


	3.09 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for air-handling system testing, adjusting, and balancing.
	C. Occupancy Adjustments: When requested within 12 months from 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 ho...

	3.10 CLEANING
	A. After completing system installation and testing, adjusting, and balancing RTUs and air-distribution systems, clean RTUs internally to remove foreign material and construction dirt and dust. Clean fan wheels, cabinets, dampers, coils, and filter ho...

	3.11 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections with the assistance of a factory-authorized service representative.
	C. Tests and Inspections:
	1. After installing RTUs and after electrical circuitry has been energized, test units for compliance with requirements.
	2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. RTU will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.12 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain RTUs.



	284621.11 FL - Addressable Fire-Alarm Systems.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Fire-alarm control unit.
	2. Manual fire-alarm boxes.
	3. System smoke detectors.
	4. Air-sampling smoke detectors.
	5. Nonsystem smoke detectors.
	6. Heat detectors.
	7. Notification appliances.
	8. Device guards.
	9. Firefighters' two-way telephone communication service.
	10. Firefighters' smoke-control station.
	11. Magnetic door holders.
	12. Remote annunciator.
	13. Graphic annunciator.
	14. Addressable interface device.
	15. Digital alarm communicator transmitter.
	16. Radio alarm transmitter.
	17. Network communications.
	18. System printer.

	B. Related Requirements:
	1. Section 271513 "Communications Copper Horizontal Cabling" for cables and conductors for fire-alarm systems.


	1.03 DEFINITIONS
	A. EMT: Electrical Metallic Tubing.
	B. FACP: Fire Alarm Control Panel.
	C. HLI: High Level Interface.
	D. NICET: National Institute for Certification in Engineering Technologies.
	E. PC: Personal computer.
	F. VESDA: Very Early Smoke-Detection Apparatus.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product, including furnished options and accessories.
	1. Include construction details, material descriptions, dimensions, profiles, and finishes.
	2. Include rated capacities, operating characteristics, and electrical characteristics.

	B. Shop Drawings: For fire-alarm system.
	1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72.
	2. Include voltage drop calculations for notification appliance circuits.
	3. Include battery-size calculations.
	4. Include performance parameters and installation details for each detector, verifying that each detector is listed for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.
	5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to scale and coordinating installation of duct smoke detectors and access to them.  Show critical dimensions that relate to placement and support of ...
	6. Include floor plans to indicate final outlet locations showing address of each addressable device.  Show size and route of cable and conduits.

	C. General Submittal Requirements:
	1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to Architect.
	2. Shop Drawings shall be prepared by persons with the following qualifications:
	a. Trained and certified by manufacturer in fire-alarm system design.
	b. Licensed or certified by authorities having jurisdiction.



	1.05 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Alarm Service: Do not interrupt fire-alarm service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary guard service according to...
	1. Notify Owner no fewer than seven days in advance of proposed interruption of fire-alarm service.
	2. Do not proceed with interruption of fire-alarm service without Owner’s written permission.

	B. Use of Devices during Construction: Protect devices during construction unless devices are placed in service to protect the facility during construction.

	1.06 SEQUENCING AND SCHEDULING
	A. Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new equipment has been tested and accepted. As new equipment is installed, label it "NOT IN SERVICE" until it is accepted. Remove labels from new equipment when put ...
	B. Equipment Removal: After acceptance of new fire-alarm system, remove existing disconnected fire-alarm equipment and wiring.

	1.07 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and components that fail in materials or workmanship within specified warranty period.
	1. Warranty Extent: All equipment and components not covered in the Maintenance Service Agreement.
	2. Warranty Period: Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.01 SYSTEM DESCRIPTION
	A. Source Limitations for Fire-Alarm System and Components: Components shall be compatible with, and operate as an extension of, existing system. Provide system manufacturer's certification that all components provided have been tested as, and will op...
	B. All components provided shall be listed for use with the selected system.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.02 SYSTEMS OPERATIONAL DESCRIPTION
	A. Fire-alarm signal initiation shall be by one or more of the following devices:
	1. Manual stations.
	2. Heat detectors.
	3. Smoke detectors.
	4. Duct smoke detectors.
	5. Carbon monoxide detectors.
	6. Automatic sprinkler system water flow.

	B. Fire-alarm signal shall initiate the following actions:
	1. Continuously operate alarm notification appliances.
	2. Identify alarm and specific initiating device at fire-alarm control unit.
	3. Transmit an alarm signal to the remote alarm receiving station.
	4. Unlock electric door locks in designated egress paths.
	5. Release fire and smoke doors held open by magnetic door holders.
	6. Activate voice/alarm communication system.
	7. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
	8. Activate smoke-control system (smoke management) at firefighters' smoke-control system panel.
	9. Activate stairwell and elevator-shaft pressurization systems.
	10. Close smoke dampers in air ducts of designated air-conditioning duct systems.
	11. Activate preaction system.
	12. Recall elevators to primary or alternate recall floors.
	13. Activate elevator power shunt trip.
	14. Activate emergency lighting control.
	15. Activate emergency shutoffs for gas and fuel supplies.
	16. Record events in the system memory.
	17. Record events by the system printer.
	18. Indicate device in alarm on the graphic annunciator.

	C. Supervisory signal initiation shall be by one or more of the following devices and actions:
	1. Valve supervisory switch.
	2. High- or low-air-pressure switch of a dry-pipe or preaction sprinkler system.
	3. Alert and Action signals of air-sampling detector system.
	4. Elevator shunt-trip supervision.
	5. Fire pump running.
	6. Fire-pump loss of power.
	7. Fire-pump power phase reversal.
	8. Independent fire-detection and -suppression systems.
	9. User disabling of zones or individual devices.
	10. Loss of communication with any panel on the network.

	D. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
	3. Loss of communication with any addressable sensor, input module, relay, control module, remote annunciator, printer interface, or Ethernet module.
	4. Loss of primary power at fire-alarm control unit.
	5. Ground or a single break in internal circuits of fire-alarm control unit.
	6. Abnormal ac voltage at fire-alarm control unit.
	7. Break in standby battery circuitry.
	8. Failure of battery charging.
	9. Abnormal position of any switch at fire-alarm control unit or annunciator.
	10. Voice signal amplifier failure.
	11. Hose cabinet door open.

	E. System Supervisory Signal Actions:
	1. Initiate notification appliances.
	2. Identify specific device initiating the event at fire-alarm control unit.
	3. After a time delay, transmit a trouble or supervisory signal to the remote alarm receiving station.
	4. Transmit system status to building management system.
	5. Display system status on graphic annunciator.


	2.03 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-alarm raceways shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified.


	2.04 SYSTEM SMOKE DETECTORS
	A. General Requirements for System Smoke Detectors:
	1. Comply with UL 268; operating at 24-V dc, nominal.
	2. Detectors shall be two-wire type.
	3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.
	4. Base Mounting: Detector and associated electronic components shall be mounted in a twist-lock module that connects to a fixed base. Provide terminals in the fixed base for connection to building wiring.
	5. Self-Restoring: Detectors do not require resetting or readjustment after actuation to restore them to normal operation.
	6. Integral Visual-Indicating Light: LED type, indicating detector has operated.
	7. Remote Control: Unless otherwise indicated, detectors shall be digital-addressable type, individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm condition.
	a. Rate-of-rise temperature characteristic of combination smoke- and heat-detection units shall be selectable at fire-alarm control unit for 15 or 20 deg F per minute.
	b. Fixed-temperature sensing characteristic of combination smoke- and heat-detection units shall be independent of rate-of-rise sensing and shall be settable at fire-alarm control unit to operate at 135 or 155 deg F.
	c. Multiple levels of detection sensitivity for each sensor.
	d. Sensitivity levels based on time of day.


	B. Photoelectric Smoke Detectors:
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).


	C. Duct Smoke Detectors: Photoelectric type complying with UL 268A.
	1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	2. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	a. Primary status.
	b. Device type.
	c. Present average value.
	d. Present sensitivity selected.
	e. Sensor range (normal, dirty, etc.).

	3. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use with the supplied detector for smoke detection in HVAC system ducts.
	4. Each sensor shall have multiple levels of detection sensitivity.
	5. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific duct size, air velocity, and installation conditions where applied.
	6. Relay Fan Shutdown: Fully programmable relay rated to interrupt fan motor-control circuit.


	2.05 CARBON MONOXIDE DETECTORS
	A. General: Carbon monoxide detector listed for connection to fire-alarm system.
	1. Mounting: Adapter plate for outlet box mounting.
	2. Testable by introducing test carbon monoxide into the sensing cell.
	3. Detector shall provide alarm contacts and trouble contacts.
	4. Detector shall send trouble alarm when nearing end-of-life, power supply problems, or internal faults.
	5. Comply with UL 2075.
	6. Locate, mount, and wire according to manufacturer's written instructions.
	7. Provide means for addressable connection to fire-alarm system.
	8. Test button simulates an alarm condition.


	2.06 NOTIFICATION APPLIANCES
	A. General Requirements for Notification Appliances: Individually addressed, connected to a signaling-line circuit, equipped for mounting as indicated, and with screw terminals for system connections.
	B. General Requirements for Notification Appliances: Connected to notification-appliance signal circuits, zoned as indicated, equipped for mounting as indicated, and with screw terminals for system connections.
	1. Combination Devices: Factory-integrated audible and visible devices in a single-mounting assembly, equipped for mounting as indicated, and with screw terminals for system connections.

	C. Chimes, Low-Level Output: Vibrating type, 75-dBA minimum rated output.
	D. Chimes, High-Level Output: Vibrating type, 81-dBA minimum rated output.
	E. Horns: Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism behind a grille. Comply with UL 464. Horns shall produce a sound-pressure level of 90 dBA, measured 10 feet from the horn, using the coded signal ...
	F. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear or nominal white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is engraved in minimum 1-inch-high letters on the lens.
	1. Rated Light Output:
	a. 15/30/75/110 cd, selectable in the field.

	2. Mounting: Wall mounted unless otherwise indicated.
	3. For units with guards to prevent physical damage, light output ratings shall be determined with guards in place.
	4. Flashing shall be in a temporal pattern, synchronized with other units.
	5. Strobe Leads: Factory connected to screw terminals.
	6. Mounting Faceplate: Factory finished, red.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions for compliance with requirements for ventilation, temperature, humidity, and other conditions affecting performance of the Work.
	1. Verify that manufacturer's written instructions for environmental conditions have been permanently established in spaces where equipment and wiring are installed, before installation begins.

	B. Examine roughing-in for electrical connections to verify actual locations of connections before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 EQUIPMENT INSTALLATION
	A. Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for installation and testing of fire-alarm equipment. Install all electrical wiring to comply with requirements in NFPA 70 including, but not limited to, Article 760...
	1. Devices placed in service before all other trades have completed cleanup shall be replaced.
	2. Devices installed but not yet placed in service shall be protected from construction dust, debris, dirt, moisture, and damage according to manufacturer's written storage instructions.

	B. Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before making changes or connections.
	1. Connect new equipment to existing control panel in existing part of the building.
	2. Connect new equipment to existing monitoring equipment at the supervising station.
	3. Expand, modify, and supplement existing equipment as necessary to extend existing control and monitoring functions to the new points. New components shall be capable of merging with existing configuration without degrading the performance of either...

	C. Smoke- or Heat-Detector Spacing:
	1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating Devices" chapter in NFPA 72, for smoke-detector spacing.
	2. Comply with the "Heat-Sensing Fire Detectors" section in the "Initiating Devices" chapter in NFPA 72, for heat-detector spacing.
	3. Smooth ceiling spacing shall not exceed 30 feet.
	4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be determined according to Annex A in NFPA 72.
	5. HVAC: Locate detectors not closer than 36 inches from air-supply diffuser or return-air opening.
	6. Lighting Fixtures: Locate detectors not closer than 12 inches from any part of a lighting fixture and not directly above pendant mounted or indirect lighting.

	D. Install a cover on each smoke detector that is not placed in service during construction. Cover shall remain in place except during system testing. Remove cover prior to system turnover.
	E. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they extend the full width of duct. Tubes more than 36 inches long shall be supported at both ends.
	1. Do not install smoke detector in duct smoke-detector housing during construction. Install detector only during system testing and prior to system turnover.

	F. Audible Alarm-Indicating Devices: Install not less than 6 inches below the ceiling. Install bells and horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille. Install all devices at the same height unless oth...
	G. Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least 6 inches below the ceiling. Install all devices at the same height unless otherwise indicated.

	3.03 PATHWAYS
	A. Pathways above recessed ceilings and in nonaccessible locations may be routed exposed.
	1. Exposed pathways located less than 96 inches above the floor shall be installed in EMT.

	B. Pathways shall be installed in EMT.
	C. Exposed EMT shall be painted red enamel.

	3.04 CONNECTIONS
	3.05 GROUNDING
	A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground wire from main service ground to fire-alarm control unit.
	B. Ground shielded cables at the control panel location only. Insulate shield at device location.

	3.06 FIELD QUALITY CONTROL
	A. Field tests shall be witnessed by authorities having jurisdiction.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	D. Perform the following tests and inspections:
	1. Visual Inspection: Conduct visual inspection prior to testing.
	a. Inspection shall be based on completed record Drawings and system documentation that is required by the "Completion Documents, Preparation" table in the "Documentation" section of the "Fundamentals" chapter in NFPA 72.
	b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" section of the "Inspection, Testing and Maintenance" chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only the installed components.

	2. System Testing: Comply with the "Test Methods" table in the "Testing" section of the "Inspection, Testing and Maintenance" chapter in NFPA 72.
	3. Test audible appliances for the public operating mode according to manufacturer's written instructions. Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.
	4. Test audible appliances for the private operating mode according to manufacturer's written instructions.
	5. Test visible appliances for the public operating mode according to manufacturer's written instructions.
	6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the "Documentation" section of the "Fundamentals" chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" section of the "Insp...

	E. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or replaced devices and appliances.
	F. Fire-alarm system will be considered defective if it does not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual periods. Use forms developed for initial tests and inspections.
	I. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm system complying with visual and testing inspection requirements in NFPA 72. Use forms developed for initial tests and inspections.



	271513 FL - Communications Copper Horizontal Cabling.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Category 6 twisted pair cable.
	2. Twisted pair cable hardware, including plugs and jacks.
	3. Cable management system.
	4. Cabling identification products.
	5. Grounding provisions for twisted pair cable.
	6. Source quality control requirements for twisted pair cable.


	1.03 DEFINITIONS
	A. Cross-Connect: A facility enabling the termination of cable elements and their interconnection or cross-connection.
	B. EMI: Electromagnetic interference.
	C. FTP: Shielded twisted pair.
	D. F/FTP: Overall foil screened cable with foil screened twisted pair.
	E. F/UTP: Overall foil screened cable with unscreened twisted pair.
	F. IDC: Insulation displacement connector.
	G. LAN: Local area network.
	H. Jack: Also commonly called an "outlet" or “port”, it is the fixed, female telecommunications connector.
	I. Plug: Also commonly called a "connector," it is the removable, male telecommunications connector.
	J. RCDD: Registered Communications Distribution Designer.
	K. Screen: A metallic layer, either a foil or braid, placed around a pair or group of conductors.
	L. Shield: A metallic layer, either a foil or braid, placed around a pair or group of conductors.
	M. S/FTP: Overall braid screened cable with foil screened twisted pair.
	N. S/UTP: Overall braid screened cable with unscreened twisted pairs.
	O. UTP: Unscreened (unshielded) twisted pair.

	1.04 COPPER HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable cabling system shall provide interconnections between telecommunications rack and the equipment outlet. Cabling system consists of horizontal cables, intermediate and main cross-connects, mechanical terminations, and patch cords or...
	1. TIA-568-C.1 requires that a minimum of two equipment outlets be installed for each work area.
	2. Horizontal cabling shall contain no more than one transition point or consolidation point between the horizontal cross-connect and the telecommunications equipment outlet.
	3. Bridged taps and splices shall not be installed in the horizontal cabling.

	B. The maximum allowable horizontal cable length is 295 feet. This maximum allowable length does not include an allowance for the length of 16 feet to the workstation equipment or in the horizontal cross-connect.

	1.05 ACTION SUBMITTALS
	A. Twisted pair cable testing plan.
	B. Samples: For telecommunications jacks and plugs, and faceplates for color selection and evaluation of technical features.

	1.06 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For installer, installation supervisor, and field inspector.
	B. Product Certificates: For each type of product.
	C. Source quality-control reports.
	D. Field quality-control reports.

	1.07 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For splices and connectors to include in maintenance manuals.

	1.08 QUALITY ASSURANCE
	A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
	1. Installation Supervision: Installation shall be under the direct supervision of Technician who shall be present at all times when Work of this Section is performed at Project site.


	1.09 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each pair of twisted pair cable for open and short circuits.


	1.10 PROJECT CONDITIONS
	A. Environmental Limitations: Do not deliver or install cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy level...

	1.11 COORDINATION
	A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's telecommunications and LAN equipment and service suppliers.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. General Performance: Horizontal cabling system shall comply with transmission standards in TIA-568-C.1, when tested according to test procedures of this standard.
	B. Telecommunications Pathways and Spaces: Comply with TIA-569-D.
	C. Grounding: Comply with TIA-607-B.

	2.02 GENERAL CABLE CHARACTERISTICS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with the applicable standard and NFPA 70 for the following types:
	1. Communications, Plenum Rated: Type CM, Type CMG, Type CMP, Type CMR, or Type CMX in metallic conduit installed according to NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."
	2. Communications, Non-plenum: Type CMP or Type CMR in metallic conduit installed according to NFPA 70, Article 300.22, "Wiring in Ducts, Plenums, and Other Air-Handling Spaces."

	B. RoHS compliant.

	2.03 CATEGORY 6 TWISTED PAIR CABLE
	A. Description: Four-pair, balanced-twisted pair cable certified to meet transmission characteristics of Category 6 cable at frequencies up to 250MHz.
	B. Standard: Comply with NEMA WC 66/ICEA S-116-732 and TIA-568-C.2 for Category 6 cables.
	C. Conductors: 100-ohm, 23 AWG solid copper.
	D. Shielding/Screening: Unshielded twisted pairs (UTP).
	E. Cable Rating: Riser or Plenum.
	F. Jacket: Blue thermoplastic.

	2.04 TWISTED PAIR CABLE HARDWARE
	A. Description: Hardware designed to connect, splice, and terminate twisted pair copper communications cable.
	B. General Requirements for Twisted Pair Cable Hardware:
	1. Comply with the performance requirements of Category 6.
	2. Comply with TIA-568-C.2, IDC type, with modules designed for punch-down caps or tools.
	3. Cables shall be terminated with connecting hardware of same category or higher.

	C. Plugs and Plug Assemblies:
	1. Male; eight position; color-coded modular telecommunications connector designed for termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.
	2. Standard: Comply with TIA-568-C.2.
	3. Marked to indicate transmission performance.

	D. Jacks and Jack Assemblies:
	1. Female; eight position; modular; fixed telecommunications connector designed for termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.
	2. Designed to snap-in to a patch panel or faceplate.
	3. Standard: Comply with TIA-568-C.2.
	4. Marked to indicate transmission performance.

	E. Faceplate:
	1. Four port, vertical single gang faceplates designed to mount to single gang wall boxes.
	2. Plastic Faceplate: High-impact plastic. Coordinate color with Section 262726 "Wiring Devices."
	3. For use with snap-in jacks accommodating any combination of twisted pair, optical fiber, and coaxial work area cords.
	a. Flush mounting jacks, positioning the cord at a 45-degree angle.


	F. Legend:
	1. Machine printed, in the field, using adhesive-tape label.
	2. Snap-in, clear-label covers and machine-printed paper inserts.


	2.05 IDENTIFICATION PRODUCTS
	A. Comply with TIA-606-B and UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.

	2.06 GROUNDING
	A. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for grounding conductors and connectors.
	B. Comply with TIA-607-B.

	2.07 SOURCE QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to evaluate cables.
	B. Factory test cables on reels according to TIA-568-C.1.
	C. Factory test twisted pair cables according to TIA-568-C.2.
	D. Cable will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.01 WIRING METHODS
	A. Wiring Method: Install cables in raceways and cable trays, except within consoles, cabinets, desks, and counters. Conceal raceway and cables, except in unfinished spaces.
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Comply with requirements for raceways and boxes specified in Section 260533 "Raceway and Boxes for Electrical Systems.”

	B. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	C. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal points with no excess and without exceeding manufacturer's limitations on bending radii. Provide and use lacing bars and distribution spools. Install co...

	3.02 INSTALLATION OF PATHWAYS
	A. Comply with Section 260533 “Raceway and Boxes for Electrical Systems"

	3.03 INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES
	A. Comply with NECA 1 and NECA/BICSI 568.
	B. General Requirements for Cabling:
	1. Comply with TIA-568-C.0, TIA-568-C.1, and TIA-568-C.2.
	2. Comply with BICSI's "Information Transport Systems Installation Methods Manual (ITSIMM), Ch. 5, "Copper Structured Cabling Systems," "Cable Termination Practices" Section.
	3. Do not untwist twisted pair cables more than 1/2 inch from the point of termination to maintain cable geometry.
	4. Terminate all conductors; no cable shall contain unterminated elements. Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	5. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	6. Install lacing bars to restrain cables, prevent straining connections, and prevent bending cables to smaller radii than minimums recommended by manufacturer.
	7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI Information Transport Systems Installation Methods Manual , Ch. 5, "Copper Structured Ca...
	8. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between termination, tap, or junction points. Remove and discard cable if damaged during installation, and replace it with new cable.
	9. Pulling Cable: Comply with BICSI Information Transport Systems Installation Methods Manual, Ch. 5, "Copper Structured Cabling Systems," "Pulling and Installing Cable" Section. Monitor cable pull tensions.

	C. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend twisted pair cabling, not in a wireway or pathway, a minimum of 8 inches above ceilings by cable supports not more than 60 inches apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	D. Group connecting hardware for cables into separate logical fields.
	E. Separation from EMI Sources:
	1. Comply with recommendations from BICSI's "Telecommunications Distribution Methods Manual" and TIA-569-D for separating unshielded copper communication cable from potential EMI sources, including electrical power lines and equipment.


	3.04 FIRESTOPPING
	A. Comply with TIA-569-D, Annex A, "Firestopping."
	B. Comply with "Firestopping Systems" Article in BISCI's "Telecommunications Distribution Methods Manual."

	3.05 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA-606-B.
	B. Cabling Administration Drawings: Show building floor plans with cabling administration-point labeling. Identify labeling convention and show labels for telecommunications closets, terminal hardware and positions, horizontal cables, work areas and w...
	C. Cable and Wire Identification:
	1. Label each cable within 4 inches of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at the device if wire color is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at intervals not exceeding 15 feet.
	4. Label each terminal strip, and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips, and identify each cable or wiring group, extended from a panel or cabinet to a building-mounted device, with the name and number of a particular device.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label each connector and each discrete unit of cable-terminating and -connecting hardware. Where similar jacks and plugs are used for both voice and data communication ca...

	D. Labels shall be preprinted or computer-printed type, with a printing area and font color that contrast with cable jacket color but still comply with TIA-606-B requirements for the following:
	1. Cables use flexible vinyl or polyester that flexes as cables are bent.


	3.06 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect jacket materials for NRTL certification markings. Inspect cabling terminations in communications equipment rooms for compliance with color-coding for pin assignments and inspect cabling connections for compliance with TIA-568-C.1.
	2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	3. Test twisted pair cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors. Test operation of shorting bars in connection blocks. Test cables after termination but not cross-connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2. Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Measure...


	C. Remove and replace cabling where test results indicate that they do not comply with specified requirements.
	D. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.



	265119 FL - LED Interior Lighting.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes the following types of LED luminaires:
	1. Recessed, linear.

	B. Related Requirements:
	1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and contactors.


	1.03 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp, luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. Include emergency lighting units, including batteries and chargers.
	5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data.
	6. Photometric data and adjustment factors based on laboratory tests.
	a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.
	b. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a qualified independent testing agency. Photometric data for remaining luminaires shall be certified by manufacturer.


	B. Qualification Data: For testing laboratory providing photometric data for luminaires.
	C. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer.
	1. Basis for 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. Product Certificates: For each type of luminaire.
	E. Product Test Reports: For each type of luminaire, for tests performed by manufacturer and witnessed by a qualified testing agency
	F. Sample warranty.

	1.05 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP fo...
	B. Provide luminaires from a single manufacturer for each luminaire type.

	1.06 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period: Five  year(s) from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.
	1. The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected to the seismic forces specified.


	2.02 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Recessed luminaires shall comply with NEMA LE 4.

	2.03 RECESSED, LINEAR (L1).
	A. Nominal Operating Voltage: 277 V ac.
	B. Housings:
	1. With integral mounting provisions.

	C. Diffusers and Globes:
	1. Clear, UV-stabilized acrylic.
	2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	3. Glass: Annealed crystal glass unless otherwise indicated.
	4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

	D. Standards:
	1. ENERGY STAR certified.
	2. RoHS compliant.
	3. UL Listing.
	4. NEMA LE 4.


	2.04 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Steel:
	1. ASTM A36/A36M for carbon structural steel.
	2. ASTM A568/A568M for sheet steel.

	C. Galvanized Steel: ASTM A653/A653M.
	D. Aluminum: ASTM B209.

	2.05 LUMINAIRE SUPPORT
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
	C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage
	D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is sufficiently complete, clean luminaires used for temporary lighting and install new lamps.

	3.03 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Supports:
	1. Sized and rated for luminaire weight.
	2. Provide support for luminaire without causing deflection of ceiling or wall.
	3. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

	D. Flush-Mounted Luminaires:
	1. Secured to outlet box.
	2. Attached to ceiling structural members at four points equally spaced around circumference of luminaire.
	3. Trim ring flush with finished surface.

	E. Ceiling-Grid-Mounted Luminaires:
	1. Secure to any required outlet box.
	2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four locations, spaced near corners of luminaire.
	3. Use approved devices and support components to connect luminaire to ceiling grid and building structure in a minimum of four locations, spaced near corners of luminaire.

	F. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

	3.04 IDENTIFICATION
	3.05 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.

	3.06 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to Project during other-than-nor...
	1. During adjustment visits, inspect all luminaires. Replace luminaires that are defective.
	2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
	3. Adjust the aim of luminaires in the presence of the Architect.




	262726 FL - Wiring Devices.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Standard-grade receptacles, 125 V, 20 A.
	2. Occupancy sensors.
	3. Wall-box dimmers.
	4. Wall plates.
	5. Floor service fittings.
	6. Poke-through assemblies.


	1.03 DEFINITIONS
	A. AFCI: Arc-fault circuit interrupter.
	B. BAS: Building automation system.
	C. EMI: Electromagnetic interference.
	D. GFCI: Ground-fault circuit interrupter.
	E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	F. RFI: Radio-frequency interference.
	G. SPD: Surge protective device.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.
	C. Samples: One for each type of device and wall plate specified, in each color specified.

	1.05 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.06 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PART 2 -  PRODUCTS
	2.01 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	B. Comply with NFPA 70.
	C. RoHS compliant.
	D. Comply with NEMA WD 1.
	E. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with requirements in this Section.

	F. Devices for Owner-Furnished Equipment:
	1. Receptacles: Match plug configurations.
	2. Cord and Plug Sets: Match equipment requirements.

	G. Device Color:
	1. Wiring Devices Connected to Normal Power System: White unless otherwise indicated or required by NFPA 70 or device listing.

	H. Wall Plate Color: For plastic covers, match device color.
	I. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.02 STANDARD-GRADE RECEPTACLES, 125 V, 20 A
	A. Duplex Receptacles, 125 V, 20 A
	1. Description: Two pole, three wire, and self-grounding.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Standards: Comply with UL 498 and FS W-C-596.


	2.03 TOGGLE SWITCHES, 120/277 V, 20 A
	A. Single-Pole Switches, 120/277 V, 20 A
	1. Standards: Comply with UL 20 and FS W-S-896.

	B. Three-Way Switches, 120/277 V, 20 A
	1. Comply with UL 20 and FS W-S-896.


	2.04 OCCUPANCY SENSORS
	A. Wall Switch Sensor Light Switch, Dual Technology
	1. Description: Switchbox-mounted, combination lighting-control sensor and conventional switch lighting-control unit using dual (ultrasonic and passive infrared) technology.
	2. Standards: Comply with UL 20.
	3. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac
	4. Able to be locked to Manual On mode.
	5. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc.
	6. Connections: RJ-45 communications outlet.


	2.05 DIMMERS
	A. Wall-Box Dimmers:
	1. Description: Modular, full-wave, solid-state dimmer switch with integral, quiet on-off switches, with audible frequency and EMI/RFI suppression filters.
	2. Control: Continuously adjustable slider; with single-pole or three-way switching.
	3. Standards: Comply with UL 1472.
	4. LED Lamp Dimmer Switches: Modular; compatible with LED lamps; trim potentiometer to adjust low-end dimming; capable of consistent dimming with low end not greater than 20 percent of full brightness.


	2.06 WALL PLATES
	A. Single Source: Obtain wall plates from same manufacturer of wiring devices.
	B. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws: Metal with head color to match plate finish.
	2. Material for Finished Spaces: Smooth, high-impact thermoplastic


	2.07 FLOOR SERVICE FITTINGS
	A. Flap-Type Service Fittings:
	1. Description: Type: Modular, flap-type, dual-service units suitable for wiring method used, with flaps flush with finished floor.
	2. Compartments: Barrier separates power from voice and data communication cabling.
	3. Flaps: with satin finish.
	4. Service Plate: Same finish as flaps.
	5. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise indicated.
	6. Data Communication Outlet: Two modular, keyed, color-coded, RJ-45 jacks for twisted pair cable, complying with requirements in Section 271513 "Communications Copper Horizontal Cabling."



	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes, and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall comply with NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles down.

	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Dimmers:
	1. Install dimmers within terms of their listing.
	2. Verify that dimmers used for fan-speed control are listed for that application.
	3. Install unshared neutral conductors on line and load side of dimmers according to manufacturers' device, listing conditions in the written instructions.

	H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.
	I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.02 IDENTIFICATION
	A. Identify each receptacle with panelboard identification and circuit number.

	3.03 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.
	C. Tests for Receptacles:
	1. Line Voltage: Acceptable range is 105 to 132 V.
	2. Ground Impedance: Values of up to 2 ohms are acceptable.
	3. Using the test plug, verify that the device and its outlet box are securely mounted.
	4. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault-current path, defective devices, or similar problems. Correct circuit conditions, remove malfunctioning units and r...

	D. Wiring device will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.



	260923 FL - Lighting Control Devices.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Indoor occupancy and vacancy sensors.
	2. Switchbox-mounted occupancy sensors.

	B. Related Requirements:
	1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch occupancy sensors, and manual light switches.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Show installation details for the following:
	a. Occupancy sensors.
	b. Vacancy sensors.

	2. Interconnection diagrams showing field-installed wiring.
	3. Include diagrams for power, signal, and control wiring.


	1.04 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which equipment will be attached.

	B. Field quality-control reports.
	C. Sample Warranty: For manufacturer's warranties.

	1.05 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of lighting control device to include in operation and maintenance manuals.

	1.06 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control devices that fail(s) in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Faulty operation of lighting control software.
	b. Faulty operation of lighting control devices.

	2. Warranty Period: Two year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.01 INDOOR OCCUPANCYAND VACANCY SENSORS
	A. General Requirements for Sensors:
	1. Wall and Ceiling mounted, solid-state indoor occupancy sensors.
	2. Dual technology.
	3. Hardwired connection to switch.
	4. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	5. Operation:
	a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and sensor turns lights off when the room is unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to turn lights on when coverage area is occupied and turn them off when unoccupied, or to turn off lights that have been manually turned on; with a time delay for turning li...

	6. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A. Sensor shall be powered from relay unit.
	7. Power: Line Voltage.
	8. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by NFPA 70.
	9. Mounting:
	a. Sensor: Suitable for mounting in any position on a standard outlet box.
	b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.

	10. Indicator: Digital display, to show when motion is detected during testing and normal operation of sensor.
	11. Bypass Switch: Override the "on" function in case of sensor failure.
	12. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when selected lighting level is present.

	B. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and ultrasonic detection methods. The particular technology or combination of technologies that control on-off functions is selectable in the field by operating cont...
	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 not less than 36 sq. in., and detect a person of average size and weight moving not less than 12 inches in either a horizon...
	3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of 1000 sq. ft. when mounted on a 96-inch-high ceiling.
	4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-degree pattern centered on the sensor over an area of 1000 square feet.


	2.02 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine lighting control devices before installation. Reject lighting control devices that are wet, moisture damaged, or mold damaged.
	B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 SENSOR INSTALLATION
	A. Comply with NECA 1.
	B. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	C. Install and aim sensors in locations to achieve not less than 90-percent coverage of areas indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

	3.03 CONTACTOR INSTALLATION
	A. Comply with NECA 1.
	B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration unless contactors are installed in an enclosure with factory-installed vibration isolators.

	3.04 WIRING INSTALLATION
	A. Comply with NECA 1.
	B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 1/2 inch.
	C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	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.
	F. Label time switches and contactors with a unique designation.

	3.05 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Lighting control devices will be considered defective if they do not pass tests and inspections.



	260533 FL - Raceways and Boxes for Electrical Systems.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Metal conduits and fittings.
	2. Boxes, enclosures, and cabinets.


	1.03 DEFINITIONS
	A. GRC: Galvanized rigid steel conduit.
	B. IMC: Intermediate metal conduit.
	C. EMT: Electrical metallic conduit.
	D. FMC: Flexible metal conduit.
	E. LFMC: Liquidtight flexible metal conduit.

	1.04 ACTION SUBMITTALS
	A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.

	1.05 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	1. Structural members in paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.

	B. Qualification Data: For professional engineer.
	C. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and their mounting provisions, including those for internal components, from manufacturer.
	1. Basis for 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.
	4. Detailed description of conduit support devices and interconnections on which the certification is based and their installation requirements.

	D. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.01 METAL CONDUITS AND FITTINGS
	A. Metal Conduit:
	1. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. GRC: Comply with ANSI C80.1 and UL 6.
	3. IMC: Comply with ANSI C80.6 and UL 1242.
	4. EMT: Comply with ANSI C80.3 and UL 797.
	5. FMC: Comply with UL 1; zinc-coated steel
	6. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

	B. Metal Fittings:
	1. Comply with NEMA FB 1 and UL 514B.
	2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	3. Fittings, General: Listed and labeled for type of conduit, location, and use.
	4. Fittings for EMT:
	a. Material: Steel or die cast.
	b. Type: Setscrew or compression.


	C. Joint Compound for IMC or GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductivity.

	2.02 BOXES, ENCLOSURES, AND CABINETS
	A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
	E. Metal Floor Boxes:
	1. Material: Cast metal or sheet metal.
	2. Type: Fully adjustable.
	3. Shape: Rectangular.
	4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	F. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and marked for the maximum allowable weight.
	G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	I. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	J. Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
	K. Gangable boxes are allowed.


	PART 3 -  EXECUTION
	3.01 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit: GRC, IMC.
	2. Concealed Conduit, Aboveground: GRC, IMC, EMT.
	3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.
	4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

	B. Indoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage: EMT.
	2. Exposed and Subject to Severe Physical Damage: GRC, IMC. Raceway locations include the following:
	a. Mechanical rooms.

	3. Concealed in Ceilings and Interior Walls and Partitions: EMT.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet locations.
	5. Damp or Wet Locations: GRC or IMC.
	6. Boxes and Enclosures: NEMA 250, Type 1.

	C. Minimum Raceway Size: 1/2-inchtrade size.
	D. Raceway Fittings: Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	2. EMT: Use setscrew or compression, steel or cast-metal fittings. Comply with NEMA FB 2.10.
	3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	F. Install surface raceways only where indicated on Drawings.

	3.02 INSTALLATION
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors.
	C. 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.
	D. Complete raceway installation before starting conductor installation.
	E. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.
	F. Make bends in raceway using large-radius preformed ells. Field bending shall be according to NFPA 70 minimum radii requirements. Use only equipment specifically designed for material and size involved.
	G. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 12 inches of enclosures to which attached.
	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of raceway and fittings before making up joints. Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inchtrade size and insulated throat metal bushings on 1-1/2-inchtrade size and larger conduits term...
	L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	N. Cut conduit perpendicular to the length. For conduits 2-inchtrade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	O. Install pull string in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lbtensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground raceways designated as spare above grade al...
	P. Surface Raceways:
	1. Install surface raceway with a minimum 2-inch radius control at bend points.
	2. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 48 inches and with no less than two supports per straight raceway section. Support surface raceway according to manufacturer's written instructions. Tape and...

	Q. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of ...
	R. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all raceways at the following points:
	1. Conduit extending from interior to exterior of building.
	2. Conduit extending into pressurized duct and equipment.
	3. Where otherwise required by NFPA 70.

	S. Expansion-Joint Fittings:
	1. Install fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of length of straight run per deg F of temperature change for metal conduits.
	2. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	3. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation. Install conduit supports to allow for expansion ...

	T. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations.

	U. Mount boxes at heights indicated on Drawings. Install boxes with height measured to center of box unless otherwise indicated.
	V. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	W. Locate boxes so that cover or plate will not span different building finishes.
	X. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	Y. Set metal floor boxes level and flush with finished floor surface.

	3.03 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.




	260529 FL - Hangers and Supports for Electrical Systems.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Steel slotted support systems.
	2. Aluminum slotted support systems.
	3. Nonmetallic slotted support systems.
	4. Conduit and cable support devices.
	5. Support for conductors in vertical conduit.
	6. Structural steel for fabricated supports and restraints.
	7. Mounting, anchoring, and attachment components, including powder-actuated fasteners, mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and hanger rods.
	8. Fabricated metal equipment support assemblies.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	a. Slotted support systems, hardware, and accessories.
	b. Clamps.
	c. Hangers.
	d. Sockets.
	e. Eye nuts.
	f. Fasteners.
	g. Anchors.
	h. Saddles.
	i. Brackets.

	2. Include rated capacities and furnished specialties and accessories.



	PART 2 -  PRODUCTS
	2.01 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch-diameter holes at a maximum of 8 inches o.c. in at least one surface.
	1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
	2. Material for Channel, Fittings, and Accessories: Galvanized steel.
	3. Channel Width: Selected for applicable load.
	4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
	5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4
	7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

	B. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of c...
	D. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, and bars; black and galvanized.
	E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
	5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM F3125/F3125M,Grade A325.
	6. Toggle Bolts: All steel springhead type.
	7. Hanger Rods: Threaded steel.



	PART 3 -  EXECUTION
	3.01 APPLICATION
	A. Comply with the following standards for application and installation requirements of hangers and supports, except where requirements on Drawings or in this Section are stricter:
	1. NECA 1.
	2. NECA 101.
	3. NECA 102.
	4. NECA 105.
	5. NECA 111.

	B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."
	C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for EMT, IMC, and RMC as NFPA 70. Minimum rod size shall be 1/4 inch in diameter.
	D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings, and for fastening raceways to trapeze supports.

	3.02 SUPPORT INSTALLATION
	A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...
	B. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood: Fasten with lag screws or through bolts.
	2. To New Concrete: Bolt to concrete inserts.
	3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete: Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for sl...
	6. To Steel: Beam clamps.
	7. To Light Steel: Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	C. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	3.03 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A780.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes grounding and bonding systems and equipment.
	B. Section includes grounding and bonding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.
	2. Ground bonding common with lightning protection system.
	3. Foundation steel electrodes.


	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.04 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Certified by NETA.


	PART 2 -  PRODUCTS
	2.01 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.02 CONDUCTORS
	A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.

	2.03 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Cable-to-Cable Connectors: Compression type, copper or copper alloy.
	C. Conduit Hubs: Mechanical type, terminal with threaded hub.


	PART 3 -  EXECUTION
	3.01 APPLICATIONS
	A. Conductors: Install solid conductor for No 8 AWG and smaller, and stranded conductors for No 6 AWG and larger unless otherwise indicated.
	B. Grounding Conductors: Green-colored insulation with continuous yellow stripe.
	C. Conductor Terminations and Connections:

	3.02 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.

	C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment. Bond conductor ...

	3.03 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact are galvanically compatible.
	1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points closer in order of galvanic series.
	2. Make connections with clean, bare metal at points of contact.
	3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.
	4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical clamps.
	5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.


	3.04 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Copper building wire rated 600 V or less.
	2. Metal-clad cable, Type MC, rated 600 V or less.
	3. Fire-alarm wire and cable.
	4. Connectors, splices, and terminations rated 600 V and less.

	B. Related Requirements:
	1. Section 271513 "Communications Copper Horizontal Cabling" for twisted pair cabling used for data circuits.


	1.03 DEFINITIONS
	A. RoHS: Restriction of Hazardous Substances.
	B. VFC: Variable-frequency controller.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Product Schedule: Indicate type, use, location, and termination locations.

	1.05 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Field quality-control reports.

	1.06 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of NETA.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.



	PART 2 -  PRODUCTS
	2.01 COPPER BUILDING WIRE
	A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Standards:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	2. RoHS compliant.
	3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."

	C. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for stranded conductors.
	D. Conductor Insulation:
	1. Type THHN and Type THWN-2: Comply with UL 83.
	2. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
	3. Type UF: Comply with UL 83 and UL 493.
	4. Type XHHW-2: Comply with UL 44.


	2.02 METAL-CLAD CABLE, TYPE MC
	A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic sheath.
	B. Standards:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	2. Comply with UL 1569.
	3. RoHS compliant.
	4. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."

	C. Circuits:
	1. Single circuit and multicircuit with color-coded conductors.
	2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424.

	D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for stranded conductors.
	E. Ground Conductor: Insulated.
	F. Conductor Insulation:
	1. Type TFN/THHN/THWN-2: Comply with UL 83.
	2. Type XHHW-2: Comply with UL 44.

	G. Armor: Steel, interlocked.

	2.03 FIRE-ALARM WIRE AND CABLE
	A. General Wire and Cable Requirements: NRTL listed and labeled as complying with NFPA 70, Article 760.
	B. Signaling Line Circuits: Twisted, shielded pair, size as recommended by system manufacturer.
	1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article 760, Classification CI, for power-limited fire-alarm signal service Type FPL. NRTL listed and labeled as complying with UL 1424 and UL 2196 for a two-hour rating.

	C. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation, and complying with requirements in UL 2196 for a two-hour rating.
	1. Low-Voltage Circuits: No. 16 AWG, minimum, in pathway.
	2. Line-Voltage Circuits: No. 12 AWG, minimum, in pathway.
	3. Multiconductor Armored Cable: NFPA 70, Type MC, copper conductors, Type TFN/THHN conductor insulation, copper drain wire, copper armor with outer jacket with red identifier stripe, NTRL listed for fire-alarm and cable tray installation, plenum rated.


	2.04 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intende...
	B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set screws, designed to connect conductors specified in this Section.
	C. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
	1. Material: Copper or Bronze.
	2. Type: Two hole with standard barrels.
	3. Termination: Compression or Crimp.



	PART 3 -  EXECUTION
	3.01 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4 AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	C. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	D. Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger.
	E. VFC Output Circuits Cable: Extra-flexible stranded for all sizes.
	F. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

	3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single conductors in raceway, Metal-clad cable, Type MC.

	3.03 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. 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.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

	3.04 INSTALLATION OF FIRE-ALARM WIRING
	A. Comply with NECA 1 and NFPA 72.
	B. Wiring Method: Install wiring in metal pathway according to Section 270528.29 "Hangers and Supports for Communications Systems."
	1. Install plenum cable in environmental airspaces, including plenum ceilings.
	2. Fire-alarm circuits and equipment control wiring associated with fire-alarm system shall be installed in a dedicated pathway system. This system shall not be used for any other wire or cable.

	C. Wiring Method:
	1. Cables and pathways used for fire-alarm circuits, and equipment control wiring associated with fire-alarm system, may not contain any other wire or cable.
	2. Fire-Rated Cables: Use of two-hour, fire-rated fire-alarm cables, NFPA 70, Types MI and CI, is not permitted.
	3. Signaling Line Circuits: Power-limited fire-alarm cables may be installed in the same cable or pathway as signaling line circuits.

	D. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as recommended by manufacturer. Install conductors parallel with or at right angles to sides and back of the enclosure. Bundle, lace, and train conductors to terminal...
	E. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes; cabinets; or equipment enclosures where circuit connections are made.
	F. Color-Coding: Color-code fire-alarm conductors differently from the normal building power wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-code audible alarm-indicating circuits differently from alarm-...
	G. Risers: Install at least two vertical cable risers to serve the fire-alarm system. Separate risers in close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does not prevent receipt or transmission of signals fro...
	H. Wiring to Remote Alarm Transmitting Device: 1-inch conduit between the fire-alarm control panel and the transmitter. Install number of conductors and electrical supervision for connecting wiring as needed to suit monitoring function.

	3.05 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-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

	C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.
	D. Comply with requirements in Section 283111 "Digital, Addressable Fire-Alarm System for connecting, terminating, and identifying wires and cables.

	3.06 IDENTIFICATION
	A. Identify each spare conductor at each end with identity number and location of other end of conductor and identify as spare conductor.

	3.07 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections.
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each of the following visual and electrical tests:
	a. Inspect exposed sections of conductor and cable for physical damage and correct connection according to the single-line diagram.
	b. Test bolted connections for high resistance using one of the following:
	1) A low-resistance ohmmeter.
	2) Thermographic survey.

	c. Inspect compression-applied connectors for correct cable match and indentation.
	d. Inspect for correct identification.
	e. Inspect cable jacket and condition.
	f. Insulation-resistance test on each conductor for ground and adjacent conductors. Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable for a one-minute duration.
	g. Continuity test on each conductor and cable.
	h. Uniform resistance of parallel conductors.


	E. Cables will be considered defective if they do not pass tests and inspections.
	F. Prepare test and inspection reports to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements, and corrective action taken to achieve compliance with requirements.
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