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 SECTION A 
 

INVITATION TO BID 
 
Sealed Bids will be received by B.C. Griner Properties, Inc. at the current offices of Griner Medical Group, 
117 W. Northside Drive, Valdosta, GA  31602 at 2:00 p.m. local time, on September 19, 2017, for the 
construction of: 

Medical Office Building 
B.C. Griner Properties, Inc. 

3301 N. Oak Street Extension 
Valdosta, GA  31602 

 
All General Contractors bidding this Project are required to attend the Pre-Bid Conference scheduled for 
the Project.  The Mandatory Pre-Bid Conference will be held on Tuesday, September 12 at 11:00 a.m. at 
the project site. A roster containing the names of all General Contractors attending the conference will be 
compiled and verification of a Bidder's attendance at the conference will be required before acceptance of 
his/her bid.  Bids from General Contractors not attending the Pre-Bid Conference will not be 
accepted.  A list of all qualified contractors and their contact information is provided at 
www.altmanbarrettarchitects.com under the project heading. 
 
This project consists of building a new 21,772 sq. ft. building at 3301 N. Oak Street Extension, Valdosta, 
GA. 
 
Bidding documents, in whole complete sets only, and addenda are available for purchase from Print Life 
Printing and Supply, LLC, 1006 Williams Street, Valdosta, GA  31601 Telephone:  (229) 244-5598, FAX:  
(229) 241-1410, email:  info@printlifevaldosta.com for a non-refundable cost of $200.00 made payable to 
Print Life Printing and Supply, LLC.  Bidding documents will be forwarded; shipping charges collect, as 
soon as possible.  Print Life Printing and Supply will also issue addenda to each entity receiving bid 
documents from Print Life Printing and Supply, shipping charges collect. 
 
Bidders are cautioned that acquisition of Bidding Documents through any source other than the Print Life 
Printing and Supply is not advisable.  Acquisition of Bidding Documents from unauthorized sources 
places the bidder at risk of receiving incomplete or inaccurate information upon which to base a bid.  Only 
General Contactors that purchase documents directly from Print Life Printing and Supply will be placed on 
the official bid list and allowed to bid.  All project information is located at 
www.altmanbarrettarchitects.com and includes plans, specs, addenda, and all other pertinent project 
information.  This information is free and will be kept current by Altman + Barrett Architects. 
 
Contract, if awarded, will be on a lump sum basis.  No bid may be withdrawn for a period of forty (40) 
days after time has been called on the date of opening.  Bids must be accompanied by a bid bond in 
amount not less than 5% of the Base Bid.  No other form of security will be accepted.  A 100% payment 
and performance bond is required. 
 
Contract will be awarded on low base bid and selected alternates. Alternates may be exercised in any 
order.  
 
Bidders are advised that this project must be completed in a sequence of phases and timelines as 
described in the construction documents. 
 
The Owner reserves the right to reject any or all bids and to waive technicalities and informalities. 
 
END. 

http://www.altmanbarrettarchitects.com/
mailto:info@printlifevaldosta.com
http://www.altmanbarrettarchitects.com/
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 SECTION B 
 

PROPOSAL FORM 
 
          Date   ______________ 
Medical Office Building  
B.C. Griner Properties, Inc.  
3301 N. Oak St. Extension  
Valdosta, GA 31602 
 
Gentlemen: 
 
B-01   Having carefully examined the drawings and specification, entitled Medical Office Building B.C. 
Griner Properties, Inc, 3301 N. Oak St. Ext., Valdosta, GA 31602, all dated August 25, 2017. 
Including the contingency allowance of $60,000.00 plus other allowances (Refer to Section F – 
Special Conditions), for  
 
The sum of  _____________________________________________ Dollars ($_____________)  
which is hereinafter called the BASE BID. 
 
B-02   Deductive Alternates:  
 
No.1:   
Provide and install a 20 KW Genset and associated emergency electrical distribution system as shown on 
sheet E6001 
Explanatory Note: Under the base bid, provide and install a 80 KW Genset and associated emergency 
electrical distribution system as shown on sheet E6000. 
 
Deduct the sum of ______________________________________________Dollars ($_____________) 
 
  
 
 B-03   For and in consideration of the sum of $1.00, the receipt of which is hereby acknowledged, we 
agree that this proposal may not be revoked or withdrawn after the time set for the opening of bids but 
shall remain open for acceptance for a period of forty-five (45) days following such time. We agree to 
execute within ten (10) days a contract for the Work for the above stated compensation. No Performance 
Bond and Payment Bond is required. 
B-04   We agree to commence actual physical work on the site with an adequate force and equipment 
within ten (10) days of a date to be specified in a written order of the Owner.  The Parties agree that time 
is of the essence of this Agreement. 
 
B-05   Enclosed herewith is a bid bond (CERTIFIED CHECKS NOT ACCEPTABLE) in the amount of                                                                                                                                                                                                                 
DOLLARS ($ __________________) (being not less than 5% of the base bid).  We agree that the above 
stated amount is the proper measure of liquidated damages which the Owner will sustain by our failure to 
execute the contracs in case this proposal is accepted. 
 
B-06   If this proposal is accepted within forty (40) days after the date set for the opening of bids and we 
fail to execute the contract within ten (10) days after written notice of such acceptance, the obligation of 
the Bid Bond will remain in full force and effect and the money payable thereon shall be paid into the 
funds of the Owner as liquidated damages for such failure; otherwise, obligation of the bond will be null 
and void. 
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B-07  I certify that this bid is made following solicitation of MBE subcontractors according to Item 5 of 
Section C Instructions to Bidders. 
 
B-08   Under oath I certify that I am a principal or other representative of the firm of 
_________________________________________________________________________________                                                                                                                                        
and that I am authorized by it to execute the foregoing offer on its behalf.  I am a principal person of the 
foregoing with management responsibility for the foregoing subject matter and as such I am personally 
knowledgeable of all its pertinent matters.  The foregoing statement of facts in the foregoing proposal are 
true. 
 
B-09   I certify that this bid is made without prior understanding, agreement, or connection with any 
corporation, firm, or person submitting a bid for the same materials, labor, supplies, or equipment and is 
in all respects fair and without collusion or fraud.  We understand collusive bidding is a violation of state 
and federal law and can result in fines, prison sentences, and civil damage awards.  We agree to abide 
by all conditions of this bid. 
 
The full names and addresses of persons and firms interested in the foregoing bids as principals are as 
follows: 
             
             
             
                                                                                                                                                                        
 
DATE:                                                      
 
LEGAL NAME OF FIRM:                                                                                                                
 
BY:                                                                                                                                                   
 
TITLE:                                                                                                                                              
 
Sworn to and subscribed before me this                     day of                                              , 20        . 
 
                                                                                                  Notary Public 
 
My commission expires:       
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 SECTION C 
 
 INSTRUCTIONS TO BIDDERS 
 
1. INSTRUCTIONS 
 
 A. Proposals, to be entitled to consideration, must be made in accordance with the following 

instructions. 
 

 (1) Proposals shall be made in duplicate upon the form provided and all 
blank spaces in the form shall be fully filled; numbers shall be stated both 
in writing and in figures; the signature shall be in longhand; and the 
completed form shall be without interlineation, alteration, or erasure. 

 
 (2) Proposals shall not contain any recapitulation of the work to be done.  No 

oral, telegraphic, or telephone proposals or modifications will be 
considered. 

 
 (3) Proposals shall be addressed to the Owner and shall be enclosed in an 

opaque sealed envelope marked "Proposal", bearing the title of the work 
and the name of the bidder. 

 
 (4) All General Contractor submitting a bid will be required to attend the pre-

bid meeting  
 
 (5) All General Contractors submitting a bid will be required to attend the bid 

opening. 
 
 (6) All General Contractors bidding this project are required to purchase a 

minimum of one full set of Drawings and Specifications from Print Life 
Printing and Supply. 

 
 B. Should a bidder find discrepancies in or omissions from the drawings or other 

documents, or should he be in doubt as to their meaning, he shall at once notify the 
Architect, who will send a written instruction to all bidders.  Neither Owner nor Architect 
will be responsible for any oral instructions. 

 
 C.  Before submitting a proposal, bidders shall carefully examine the drawings and 

specifications, visit the site of work, fully inform themselves as to all existing conditions 
and limitations, and shall include in the proposal a sum to cover the cost of all items 
included in the Contract. 

 
 D.  The competence and responsibility of bidders and of their proposed subcontractors will 

be considered in making the award. 
 
 E. Any Addenda issued during the time of bidding are to be covered in the proposal and in 

closing a Contract, they will become a part there of. 
 

F. Award of contract will be based on low Base Bid and selected alternates.  Alternates may 
be exercised in any order. 
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2. OWNER 
 

The Owner, as used throughout these Specifications, refers to: 
 B.C. Griner Properties 
117 W. Northside Drive 
Valdosta, GA 31602 

 
3. BID BOND 
 

A bid bond equaling five percent (5%) of the submitted bid shall be furnished and enclosed with 
each bidder's proposal. 

 
4. PERFORMANCE AND PAYMENT BOND 
 

A 100 % Performance and Payment Bond is required. 
 
5. AGREEMENT 
 

The form of agreement will be A.I.A. Standard Form for stipulated Sum Contracts.  Copies of the 
form are on file and may be referred to at the Architect's office. The agreement will provide for 
payment on account as follows: 

 
On or about the tenth day of each month, an amount equal to 90% of the value 
(based on contract price) of work done and materials stored at the site up to the 
first day of the month less the total of previous payment.  Final payment will be 
made no later than thirty (30) days after issuance of Architect's Final Certificate 
of Payment as more particularly described in Article 9.9 of the General 
Conditions. 

END. 
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SECTION E 
 

SUPPLEMENTARY CONDITIONS 
 
 
The following supplements modify the “General Conditions of the Contract for Construction,” AIA Documents 
A201–2007.  Where a portion of the General Conditions is modified or deleted by these Supplementary 
Conditions, the unaltered portions of the General Conditions shall remain in effect. 
 
ARTICLE 1 - GENERAL PROVISIONS 
 
A. Add the following sentence to the end of Subparagraph 1.1.1:  

The Contract Documents executed or identified in accordance with Subparagraph 1.5.1 shall prevail in 
case of an inconsistency with subsequent versions made through manipulatable electronic operations 
involving computers. 

 
B. Add Clause 1.2.1.1 to Subparagraph 1.2.1: 

1.2.1.1  In the event of conflicts or discrepancies about the Contract Documents, interpretations will be 
based on the following priorities: 

1. The Agreement. 
2. Addenda, with those of later date having precedence over those of earlier date. 
3. The Supplementary Conditions. 
4. The General Conditions of the Contract for Construction. 
5. Division 1 of the Specifications 
6. Drawings and Divisions 2-16 of the Specifications. 

In the case of conflicts or discrepancies between Drawings and Divisions 2-16 of the Specifications or 
within either Document not clarified by Addendum, the Architect will determine which takes 
precedence in accordance with Subparagraph 4.2.11. 

 
C. Add the following Subparagraph 1.6.2 to Paragraph 1.6: 
 1.6.2 Contractor’s Use of Instruments of Service in Electronic Form. 
 

1.6.2.1  The Architect may, with the concurrence of the Owner, furnish to the Contractor versions of 
Instruments of Service in electronic form.  The Contract Documents executed or identified in 
accordance with Subparagraph 1.5.1 shall prevail in case of an inconsistency with subsequent 
versions made through manipulatable electronic operations involving computers. 

 
1.6.2.2  The Contractor shall not transfer or reuse Instruments of Service in electronic or machine 
readable form without the prior written consent of the Architect. 

 
ARTICLE 3 - CONTRACTOR 
 
A. Add the following Subparagraph 3.2.4 to Paragraph 3.2: 

3.2.4.  The Owner shall be entitled to deduct from the Contract Sum amounts paid to the Architect for 
the Architect to evaluate and respond to the Contractor’s requests for information, where such 
information  was available to the Contractor from a careful study and comparison of the Contract 
Documents, field conditions, other Owner-provided information, Contractor-prepared coordination 
drawings, or prior Project correspondence or documentation. 

 
B. Delete Subparagraph 3.4.2 and substitute the following: 

3.4.2  After the Contract has been executed, the Owner and Architect will consider a formal request for 
the substitution of products in place of those specified only under the conditions set forth in the 
General Requirements (Division 1 of the Specifications).  By making request for substitutions, the 
Contractor: 

  .1 represents that the Contractor has personally investigated the proposed substitute 
product and determined that it is equal or superior in all respects to that specified; 

  .2 represents that the Contractor will provide the same warranty for the substitution that 
the Contractor would for that specified; 

  .3 certifies that the cost data presented is complete and includes all related costs under 
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this Contract except the Architect’s redesign costs, and waives all claims for 
additional costs related to the substitution which subsequently become apparent; and  

  .4 will coordinate the installation of the accepted substitute, making such changes as 
may be required for the Work to be complete in all respects. 

 
C. Add the following Subparagraph 3.4.4 to Paragraph 3.4: 

3.4.4  The Owner shall be entitled to deduct from the Contract Sum amounts paid to the Architect to 
evaluate the Contractor’s proposed substitutions and to make agreed upon changes in the Drawings 
and Specifications made necessary by the Owner’s acceptance of such substitutions. 

 
ARTICLE 4 - ADMINISTRATION OF THE CONTRACT 
 
A. Add Clause 4.2.2.1 to Subparagraph 4.2.1: 

4.2.2.1  The Contractor shall reimburse the Owner for compensation paid to the Architect for additional 
site visits made necessary by the fault, neglect or request of the Contractor. 

 
B. Add the following Clauses 4.3.7.3 and 4.3.7.4 to Subparagraph 4.3.7: 

4.3.7.3  Claims for increase in the Contract Time shall set forth in detail the circumstances that form 
the basis for the Claim, the date upon which each cause of delay began to affect the progress of the 
Work, the date upon which each cause of delay ceased to affect the progress of the Work and the 
number of days’ increase in the Contract Time claimed as a consequence of each such cause of 
delay.  The Contractor shall provide such supporting documentation as the Owner may require 
including, where appropriate, a revised construction schedule indicating all the activities affected by 
the circumstances forming the basis of the Claim. 

 
4.3.7.4  The Contractor shall not be entitled to a separate increase in the Contract Time for each one 
of the number of causes of delay which may have concurrent or interrelated effects on the progress of 
the Work, or for concurrent delays due to the fault of the Contractor. 

 
ARTICLE 7 - CHANGES IN THE WORK 
 
A. Add the following Subparagraph 7.1.4 to Paragraph 7.1: 

7.1.4  The combined overhead and profit included in the total cost to the Owner of a change in the 
Work shall be based on the following schedule: 

  .1 For the Contractor, for Work performed by the Contractor’s own forces, 10 percent of 
the cost. 

  .2 For the Contractor, for Work performed by the Contractor’s Subcontractors, 5 percent 
of the amount due the Subcontractors. 

  .3 For each Subcontractor involved, for Work performed by that Subcontractor’s own  
forces, 10 percent of the cost. 

  .4 For each Subcontractor involved, for Work performed by the Subcontractor’s Sub-
subcontractors, 5 percent of the amount due the Sub-subcontractor. 

  .5 Cost to which overhead and profit is to be applied shall be determined in accordance 
with Subparagraph 7.3.6. 

  .6 In order to facilitate checking of quotations for extras or credits, all proposals, except 
those so minor that their property can be seen by inspection, shall be accompanied 
by a complete itemization of costs including labor, materials and Subcontracts.  Labor 
and materials shall be itemized in the manner prescribed above.  Where major cost 
items are Subcontracts, they shall be itemized also.  In no case will a change 
involving over $1000.00 be approved without such itemization. 

 
ARTICLE 9 - PAYMENTS AND COMPLETION 
 
A. Option B: 
 Add the following Clause 9.3.1.3 to Subparagraph 9.3.1: 

9.3.1.3Until final payment, the Owner shall pay 90 percent of the amount due the Contractor on 
account of progress payments.  10% retainage shall be withheld until job is 100% complete.  For each 
Work category shown to be 50 percent or more  complete in the Application for Payment, the Architect 
will, without reduction of previous retainage, certify any remaining progress payments for each Work 
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category to be paid in full. 
 
B. Add the following Clause 9.8.3.1 to Subparagraph 9.8.3: 

9.8.3.1  Except with the consent of the Owner, the Architect will perform no more than two (2) 
inspections to determine whether the Work or a designated portion thereof has attained Substantial 
Completion in accordance with the Contract Documents.  The Owner shall be entitled to deduct from 
the Contract Sum amounts paid to the Architect for any additional inspections. 

 
C. Add the following Clause 9.10.1.1 to Subparagraph 9.10.1: 

9.10.1.1 Except with the consent of the Owner, the Architect will perform no more than two (2) 
inspections to determine whether the Work or a designated portion thereof has attained Final 
Completion in accordance with the Contract Documents.  The Owner shall be entitled to deduct from 
the Contract Sum amounts paid to the Architect for any additional inspections. 

 
D. In Subparagraph 9.10.2 omit, “(5) if required by the Owner, . . . designated by the Owner” and 

substitute the following: “(5) Statutory Affidavit executed by the Contractor and all Subcontractors in 
the form following this section.” 

 
ARTICLE 11 - INSURANCE AND BONDS 
 
A. Add the following Clauses 11.1.2.1 through 11.1.2.4 to Subparagraph 11.1.2: 

11.1.2.1 The limits for Worker’s Compensation and Employer’s Liability insurance shall meet statutory 
limits mandated by State and Federal Laws.  If (1) limits in excess of those required by statute are to 
be provided or (2) the employer is not statutorily bound to obtain such insurance coverage or (3) 
additional coverages are required, additional coverages and limits for such insurance shall be as 
follows: 

 
11.1.2.2 The limits for Commercial General Liability insurance including coverage for Premises-
Operations, Independent Contractors’ Protective, Products-Completed Operations, Contractual 
Liability, Personal Injury and Broad Form Property Damage (including coverage for Explosion, 
Collapse and Underground hazards) shall be as follows: 

   
  $ 1,000,000.   Each Occurrence 
  $ 2,000,000.   General Aggregate 
  $ 1,000,000.   Personal and Advertising Injury 
  $ 2,000,000.   Products-Completed Operations Aggregate 
 
  .1 The policy shall be endorsed to have the General Aggregate apply to this Project 

only. 
  .2 The Contractual Liability insurance shall include coverage sufficient to meet the 

obligations in AIA Documents A201-2007 under Paragraph 3.18. 
  .3 Products and Completed Operations insurance shall be maintained for a minimum 

period of at least       One    (1) year(s) after either 90 days following Substantial 
Completion or final payment, whichever is earlier. 

 
11.1.2.3  Automobile Liability insurance (owned, non-owned and hired vehicles) for bodily injury and  
property damage shall be as follows: 

 
  $ 1,000,000.   Each Accident 
 
 11.1.2.4  Umbrella or Excess Liability coverage shall be as follows: 
 
B. 11.3.1   Modify the first sentence of Subparagraph 11.4.1 as follows: Delete “Unless otherwise 

provided, the Owner” and substitute “The Contractor.” Add the following sentences: 
  

If the Owner is damaged by the failure of the Contractor to purchase and maintain such insurance 
without so notifying the Owner in writing, then the Contractor shall bear all reasonable costs 
attributable thereto. 
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C. 11.3.1.3   Modify Clause 11.4.1.3 by substituting “Contractor” for Owner.” 
D. 11.3.4   Delete Subparagraph 11.4.4. 
 
E. 11.3.6   Modify Subparagraph 11.4.6 by making the following substitutions: (1) in the first sentence, 

substitute “Contractor” for “Owner” and “Owner” for “Contractor,” and (2) substitute “Owner” for 
“Contractor” at the end of the last sentence. 

 
F. 11.3.7  Modify Subparagraph 11.4.7 by substituting “Contractor” for “Owner” at the end of the first  

sentence. 
 
G. 11.3.8   Modify Subparagraph 11.4.8 by substituting “Contractor” for “Owner”; except that at the first  

reference to “Owner” in the first sentence, the word “this” should be substituted for “Owner’s.” 
 
H. 11.3.9   Modify Subparagraph 11.4.9 by substituting “Contractor” for “Owner” each time the latter word 

appears except in the last sentence. 
 
I. 11.3.10   Modify Subparagraph 11.4.10 by substituting “Contractor” for “Owner” each time the latter 

word appears. 
 
J. Delete Subparagraph 11.4.1 and substitute the following: 

11.4.1   The Contractor shall furnish bonds covering faithful performance of the Contract and payment 
of obligations arising thereunder.  Bonds may be obtained through the Contractor’s usual source and 
the cost thereof shall be included in the Contract Sum.  The amount of each bond shall be equal to 100 
percent of the Contract Sum. 

 
K. 11.4.1.1   The Contractor shall deliver the required bonds to the Owner not later than three days 

following the date the Agreement is entered into, or if the Work is to be commenced prior thereto in 
response to a letter of intent, the Contractor shall, prior to the commencement of the Work, submit 
evidence satisfactory to the Owner that such bonds will be furnished. 

 
L. 11.4.1.2   The Contractor shall require the attorney-in-fact who executes the required bonds on behalf 

of the surety to affix thereto a certified and current copy of the power of attorney. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
         
 
 
 
 
 



 

 
15004 ENT Ambulatory Surgery Center  
Altman + Barrett Architects    E-5 

 
STATUTORY AFFIDAVIT 

 
STATE OF ___________________________    COUNTY OF_________________________ 
 
FROM:_____________________________________________________________________ 

(Contractor) 

TO:_______________________________________________________________________ 

 
RE:  Contract entered into this ________ day of ____________________, 20_____, between the above 

mentioned parties for the construction of a _________________________________________________ 

___________________________________________________________________________________. 

 
 KNOW ALL MEN BY THESE PRESENTS: 
 
1. The undersigned hereby certifies that all work required under the above contract has been performed 

in accordance with the terms thereof, that all material men, subcontractors, mechanics and laborers 
have been paid and satisfied in full and that there are not outstanding claims of any character arising 
out of the performance of the Contract which have not been paid and satisfied in full. 

 
2. The undersigned further certifies that to the best of his knowledge and belief there are not unsatisfied 

claims for damages resulting from injury or death to any employee, subcontractor, or the public at 
large arising out of the performance of the contract, or any suits or claims for any other damage of 
any kind, nature, or description which might constitute a lien upon the property of the Owner. 

 
3. The undersigned makes this affidavit as provided by law and for the purpose of receiving final 

payment in full settlement of all claims arising under or by virtue of the Contract, and acceptance of 
such payment is acknowledged as a release of the Owner from any and all claims arising under or by 
virtue of the Contract. 

 
IN WITNESS WHEREOF, the undersigned has signed and sealed this instrument 
 

    this ________ day of 
______________________, 20______. 

 
    
 _________________________________________________ 

 
     _________________________________________________ 

 
Personally appeared before the undersigned, _______________________ and 
_____________________ who after being duly sworn, depose(s) and say(s) that the facts stated in the 
above affidavit are true. 
 
____________________________________________ 
   (Notary Public) 

 
This _________ day of _______________________, 20____. 
 
My Commission expires _____________________________. 
 



 

 

 



 

 
16002 Dr. Brian Griner’s Office   
Altman + Barrett Architects F-1 

 SECTION F 
 
 SPECIAL CONDITIONS 
 
PART 1. ARCHITECT 
 
Wherever the term "Architect" appears in these specifications, it shall mean Altman + Barrett Architects, 
PC, 117 W. Main Street, Hahira, GA  31632. 
 
PART 2. OWNER 
 
Wherever the term "Owner" appears in these specifications, it shall mean B.C. Griner Properties, INC. 
117 West Northside Dr., Valdosta, GA 31602. 
 
PART 3. TEMPORARY ELECTRIC 
 
The Contractor is responsible for providing his own power for this project.  The contractor is responsible 
for providing special outlets, extension cords, as needed for construction etc.  
 
PART 4. TEMPORARY WATER 
 
The Contractor shall provide his own water for use on this project.  The Contractor will pay the monthly 
water bill during construction.  Contractor shall use all means necessary to conserve water usage during 
construction, ie leaking hoses, etc.  
 
PART 5. TEMPORARY TOILETS 
 
The Contractor shall provide temporary toilet facilities for the use of his workmen located where approved 
by the Owner. Such facilities shall be maintained in a clean and sanitary condition throughout their use 
and shall be removed on completion of the work. 
 
PART 6. CLEANING 
 
The Contractor shall allow no trash to accumulate and shall remove same at the close of each working 
day.  All building materials and trash shall be disposed of off-campus.  Particular attention shall be given 
to the protection of plants from waste cement or water run off.  Burning of material on the site in any way 
will not be permitted.  Contractor is responsible for all trash disposal as the Owner will not dispose of any 
trash. 
 
PART 7. ACTS AND EXECUTIVE ORDERS 
 
The Contractor, by signing the contract, acknowledges that he is aware of and familiar with the contents 
and requirements of the following acts and executive orders: 
 

(a) High Voltage Act - Georgia Law 1960, pp. 181-183. 
 

(b) Underground Gas Pipe Law - Georgia Law 1969, p. 5057. 
 

(c) Williams Steiger Occupational Safety and Health Act of 1970. 
 

(d) The non-discrimination clause contained in Section 202 Executive Order 11264 as 
amended by Executive Order 11375 relative to Equal Employment Opportunity for all 
persons without regard to race, color, religion, sex, or national origin and the 
implementing of rules and regulations described by the Secretary of Labor are 
incorporated. 
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(e) E-Verify Program administered by the Department of Homeland Security and the Social 
Security Administration.  For more information on this program please visit their website 
at www.dhs.gov/E-verify.   

 
PART 8. CONTRACTOR IS RESPONSIBLE FOR ALL MEASUREMENTS 
 
All figures contained in these specifications are approximate and bid submitted is a firm price base on 
Contractor's measurements. 
 
PART 9. NO ASBESTOS IN NEW MATERIALS 
 
The Contractor shall not install asbestos containing materials in this project.  Any materials installed by 
the Contractor that are found to contain asbestos in any quantity or form shall be removed and replaced 
by the Contractor at no cost to the Owner. 
 
PART 10. TRASH DISPOSAL 
 
The contractor shall allow no trash to accumulate and shall remove same at the close of each working 
day.  All building materials and trash shall be disposed of off-campus.  Particular attention shall be given 
to the protection of plants from waste cement or water runoff.  Burning of material on the site in any way 
will not be permitted.  Contractor is responsible for trash disposal as the Owner will not dispose of any 
trash.   
 
PART 11. CONTRACTOR EMPLOYEES CONDUCT 
 
The Contractor shall insure that his employees and his sub-contractors' employees conduct themselves in 
a gentlemanly manner while on the Project campus.  Gestures, remarks, cat calls, whistling, or anything 
else of a derogatory nature will not be tolerated, and will be sufficient cause for the permanent removal of 
an employee from the campus. 
 
PART 12. SITE CONDITIONS 
 
The existing ENT & Allergy Associates Building at 2910 N. Patterson St., Valdosta, GA will be in business 
for the entirety of this project.  Access to existing drives and other circulation elements will be kept open 
at all times.  Construction debris, dirt, water run-off and similar products will be contained on the 
construction site in the manner specified.   
 
PART 13. PROTECTION OF PROPERTY 
 
Contractor will be held liable for all damages to personal and real property as a result of his negligence to 
provide protective measures. 
 
The construction of the safeguards shall be in accordance with Chapter XXI, Safeguards During 
Construction, Georgia State Building Code, 1977 Edition. 
 
When the need for protection installed no longer exists, the Contractor shall remove such protective 
devices. 
 
PART 14. FLAMMABLE STORAGE CONTAINERS 
 
Any and all flammable materials (lacquer, thinner, gasoline, etc.) to be used on the project shall be stored 
in five (5) gallon explosion-proof containers. 
 

http://www.dhs.gov/E-verify


 

 
16002 Dr. Brian Griner’s Office   
Altman + Barrett Architects F-3 

PART 15. NPDES RULES AND REGULATIONS 
 
A. By submitting a proposal for this project, Contractor agrees that the requirements of the Georgia 

Environmental Protection Division’s (EPD) National Pollutant Discharge Elimination Systems 
(NPDES) General Permit for Construction Activity apply to this project.  Contractor agrees that it 
has reviewed the documents and will prepare and execute Notice of Intent (NOI) form based on 
the Erosion, Sedimentation & Pollution Control Plan (ESPCP) and a Comprehensive Monitoring 
Plan (CMP), if any, as shown on the drawings and in the specifications.  Contractor understands 
that the NOI must be filed one week (seven days) prior to the start of construction and agrees that 
the preparation and submittal of the NOI is a prerequisite to the issuance of a Notice to Proceed 
for the project. 

 
B. The Owner will forward the NOI to the appropriate official of the project partner (state agency) for 

co-signature, then forward it to the Georgia EPD.  All information submitted to EPD shall be 
considered public information and available under the Georgia Open Records Act. 

 
C. Any change to the ESPCP or CMP which may be necessitated by the Contractor’s planned 

activities on the site must be processed as an approved amendment to the ESPCP or CMP 
prior to the Contractor undertaking such activities.  The cost of such changes, including 
without limitation any design fees, shall be borne by the Contractor.  Any changes 
necessitated by unusual weather conditions shall be borne by the Owner. 

 
D. The Contractor shall insure that each secondary permittee (an individual 

contractor/subcontractor, utility company or contractor that conducts construction activity within a 
common development) is provided with a copy of the plan and that they understand their role in 
the implementation of the plan.  The Contractor shall make every effort to establish all utilities a 
secondary permittees.  The Contractor shall provide all participants in land disturbance activity on 
the site (grading, curb & sign contractors, etc) a copy of the plan.  The Contractor shall include 
language in all participants’ contracts certifying that they understand the NPEDES permit 
requirements and will adhere to the plan. 

 
E. The Contractor shall submit a Notice of Termination (NOT) to EPD when the entire development 

has undergone final stabilization and all storm water discharges associated with construction 
have ceased.  The NOT shall be sent return receipt or similar certified service with a copy 
provided to the Owner, the Architect, and the project partner (state agency). 

 
F. Contractor understands and agrees that permit violations are grounds for an enforcement action, 

permit termination (stop work order), or denial of a permit renewal application.  Failure to properly 
install, inspect, maintain, and make required revisions to the Plan in accordance with BMPs 
shall constitute a violation of the permit for each day on which such failure occurs and shall, in 
addition, be a breach of the contract with the Owner. 

 
G. Contractor certifies that he has included sufficient sums in his base bid to cover the cost of the 

installation of the Erosion, Sedimentation & Pollution Control Plan and its maintenance under 
normal weather conditions. 

 
PART 16. TRANSPORT TO TESTING LAB 
 
The specifications require the Contractor to deal with or furnish transport various material samples to a 
testing laboratory.  For the information of the Contractor, the samples will be acquired and stored in a 
protected location at the construction site.  The testing lab designated by the Architect will be responsible 
for picking up the samples at the site, and for determining procedures the contractor will use in facilitating 
specified testing. 
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PART 17. CONTINGENCY ALLOWANCE 
 
A contingency allowance of $60,000.00 shall be included as part of the Base Bid (refer to Section B – 
Proposal Form).  The contingency allowance will be used as a value by which change orders will be  
charged.  The contractor must submit a contingency fund balance request to the Architect prior to an item  
being funded using this allowance. 
  
PART 18.          ALLOWANCES 
  
Allowances are for material only, including taxes. Delivery and installation are part of the base bid. 
Allowances are to be included in the Base Bid. 
 
A. Cabinets (Note—the cabinet allowance includes taxes, installation and solid surface window  

sills): $300,000.00 
B. Unsuitable soil allowance in base bid: 1,000 cubic yards. This includes the removal of unsuitable soils 
and disposal off-site, as well as the replacement of soils with structural fill. Include all necessary 
excavation, hauling, placement, compaction, etc. Unsuitable soil will be excavated and replaced as 
directed by geotechnical engineer on site during grading operations. Geo-engineer will measure 
unsuitable soil for payment during operations. The approval of undercutting prior to excavation and 
replacement by the architect and engineer is required. Owner to pay for geotechnical services. Payment 
will be made by in-place measurements, not by truck count.  
Provide unit prices per cubic yard for the following: 

1. undercut unsuitable soils & remove from site  
 $________ per C.U. YD  

2. replace undercut soils with structural fill from off-site, place and compact  
       $________ per C.U. YD 

If removal/ replacement quantities are less than the 1,000 CU YD allowance, the owner will be credited 
the difference based on the unit prices. Likewise, if removal/ replacement quantities exceed the 
allowance, these unit fees will be added to the contract.  
C. Sand drains: Provide for installation of sand drains constructed as part of storm pipe trenches. Fill 

trench with compacted ASTM C-33 coarse sand, minimum depth 24”, max depth equal to 
the top of the storm pipe. Install 4” perforated HDPE w/ fabric sock parallel with and 
below storm pipe. Install as deep as possible with min. 0.25% slope to outlet structures or 
at headwalls. Trench width minimum 18 inches. Assume the installation of 770 lineal feet 
in base bid.  

  Provide unit prices per lineal foot: $_______ per lineal foot 
  If lesser/ greater quantities are exercised, these values will be credited/ added to the 

contract.  
  
PART 19. WARRANTY WORK 
 
A. General Conditions includes the following: "As additional security for the fulfillment of such 

obligation, but in no way limiting the same, the contractor warrants and guarantees (1) that all 
work executed under the plans and specifications shall be free from defects of materials or 
workmanship for a period of one year from the date of the final certificate of the architect, and (2) 
that for not less than one year from the date of the final certificate of the architect, or for such 
greater space of time as may have been designated in the specifications, products of 
manufacturers shall be free from defects of materials or workmanship." 

 
B. In light of the above stated Contractor's warranty and guarantee, during the one year period of 

the warranty and guarantee any defects of material or workmanship that become apparent shall 
be the responsibility of the Contractor until and unless the Contractor can show abuse or design 
defect.  The Contractor shall immediately correct all defects that become known during the one 
year period at no cost to the Owner unless notice is given to the Architect prior to correcting the 
defect that the cause of the defect is the result of abuse or design deficiency. 
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C. When the Contractor is notified by the Architect of a defect, the Contractor will visit the site to 
review the complaint.  If it is the Contractor's responsibility, it will be immediately corrected.  If the 
Contractor alleges design defect or abuse, he will notify the Architect and the Architect will issue 
a formal decision in his capacity as Architect and impartial interpreter of the conditions of the 
contract. 

 
D. If the condition is an emergency, this will be communicated to the Contractor with the request that 

no matter what he finds, corrections are to be accomplished immediately.  If it is determined the 
complaint is not the responsibility of the Contractor, the Contractor will be paid immediately for 
the cost of the service call.  

 
E. The Contractor shall respond to a notice of defect within three (3) days except when classified as 

an emergency, in which case the Contractor's response time shall be limited to 24 hours.  If the 
Contractor fails to respond within these time limits, the Owner may correct the defect and charge 
the Contractor for the work. 

 
 
PART 20. ENVIRONMENT OF FINISHED SPACES: 
 
Once painting, ceiling tile or other finish work begins, Contractor shall maintain spaces between 68 - 80 
degrees. 
 
PART 21. STATUTORY AFFIDAVIT:   See next page for form. 
 
PART 22. COMPLETION DATE 
 
The Contractor agrees to commence actual physical work on site with an adequate force and equipment 
on Oct 30, 2015 and be completed and ready for occupancy on June 22, 2018.   
 
PART 23.   CONTRACTOR IS RESPONSIBLE FOR CONSTRUCTION DOCUMENTS 
 
The General Contractor that is the successful low bidder is responsible for including in his or her bid all 
cost for printing complete contract documents to include but not limited to drawings, specifications, 
addenda, or clarifications for the construction of this project.  Neither the owner nor the architect will pay 
or provide plans and specifications to the general contractor for the construction of this project. 
 
PART 24.   BUILDING PERMIT FEES 
 
All City of Valdosta building permit fees, utility fees, taps, meters, et. al. are to be paid by the contractor 
 
 
END.
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 STATUTORY AFFIDAVIT 
 
STATE OF ___________________________    COUNTY OF_________________________ 
 
FROM:_____________________________________________________________________ 

(Contractor) 

TO:_______________________________________________________________________ 

 
RE:  Contract entered into this ________ day of ____________________, 19_____, between the above 

mentioned parties for the construction of a _________________________________________________ 

___________________________________________________________________________________. 

 
 KNOW ALL MEN BY THESE PRESENTS: 
 
1. The undersigned hereby certifies that all work required under the above contract has been performed 

in accordance with the terms thereof, that all material men, subcontractors, mechanics and laborers 
have been paid and satisfied in full and that there are not outstanding claims of any character arising 
out of the performance of the Contract which have not been paid and satisfied in full. 

 
2. The undersigned further certifies that to the best of his knowledge and belief there are not unsatisfied 

claims for damages resulting from injury or death to any employee, subcontractor, or the public at 
large arising out of the performance of the contract, or any suits or claims for any other damage of 
any kind, nature, or description which might constitute a lien upon the property of the Owner. 

 
3. The undersigned makes this affidavit as provided by law and for the purpose of receiving final 

payment in full settlement of all claims arising under or by virtue of the Contract, and acceptance of 
such payment is acknowledged as a release of the Owner from any and all claims arising under or by 
virtue of the Contract. 

 
IN WITNESS WHEREOF, the undersigned has signed and sealed this instrument 
 

this ________ day of ______________________, 19______. 
     
    _________________________________________________ 

 
     _________________________________________________ 

 
 
Personally appeared before the undersigned, _______________________ and 
_____________________ who after being duly sworn, depose(s) and say(s) that the facts stated in the 
above affidavit are true. 
 
 
____________________________________________ 
   (Notary Public) 

 
This _________ day of _______________________, 19____. 
 
My Commission expires _____________________________. 
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HOUSE BILL 87, SECTION 3, E-VERIFY CONTRACTOR REPORT 
  
  
CONTRACTOR INFORMATION  

(A) (B) 
Legal Name of Contractor Legal Address of Contractor 

    
  
  
  
  
  

(C) (D) 
City State 

    
  
  

(E) (F) 
Zip Code Contractor's E-Verify User Number 

    
  
  

(G)  
Date of Contract between Contractor and Public Employer  
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 SECTION 01010 
 
 SUMMARY OF WORK 
 
PART 1 GENERAL 
 

1.01      WORK COVERED BY CONTRACT DOCUMENTS 
A.  The Project consists of the following:  Limited demolition, limited grading, paving, 

utilities, building construction. 
1.  Project Location:  

a Medical Office Building 
 B.C. Griner Properties, Inc. 
 3301 N. Oak Street Extension 
 Valdosta, GA  31602 

2.  Owner:  
a B.C. Griner Properties, Inc. 
 

B.  Contract Documents, dated August 25, 2017, were prepared for the Project by 
Altman + Barrett Architects, P.O. Box 665, Hahira, Georgia 31632. 

C.  The Work will be constructed under a single prime contract. 
 

1.02      CONTRACTOR USE OF PREMISES 
A.  General:  During the construction period the Contractor shall have full use of the 

2805 N. Oak St. premises for construction operations, including use of the site.  
The Contractor's use of the premises is limited only by the Owner's right to 
perform work or to retain other contractors on portions of the Project. 

B.  Use of the Site:  Limit use of the premises to work in areas indicated.  Confine 
operations to areas within contract limits indicated.  Do not disturb portions of the 
site beyond the areas in which the Work is indicated. 
1.  Owner Occupancy:  Allow for Owner occupancy and use by the public. 
2.  Driveways and Entrances:  Keep driveways and entrances serving the 

premises clear and available to the Owner, the Owner's employees, and 
emergency vehicles at all times.  Do not use these areas for parking or 
storage of materials.  Schedule deliveries to minimize space and time 
requirements for storage of materials and equipment on-site. 

C.  Use of the Existing Building: (Not Applicable) 
 

1.03      OCCUPANCY REQUIREMENTS 
A.  Partial Owner Occupancy:  The Owner reserves the right to occupy and to place 

and install equipment in completed areas of the building prior to Substantial 
Completion, provided such occupancy does not interfere with completion of the 
Work.  Such placing of equipment and partial occupancy shall not constitute 
acceptance of the total Work. 
1.  The Architect will prepare a Certificate of Substantial Completion for 

each specific portion of the Work to be occupied prior to Owner 
occupancy. 

2.  Obtain a Certificate of Occupancy from local building officials prior to 
Owner occupancy. 

3.  Prior to partial Owner occupancy, mechanical and electrical systems 
shall be fully operational.  Required inspections and tests shall have 
been successfully completed.  Upon occupancy, the Owner will operate 
and maintain mechanical and electrical systems serving occupied 
portions of the building. 

4.  Upon occupancy, the Owner will assume responsibility for maintenance 
and custodial service for occupied portions of the building. 
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1.04      OWNER-FURNISHED PRODUCTS 

A.  The Work includes providing support systems to receive Owner's equipment, and 
mechanical and electrical connections. 
1.  The Owner will arrange for and deliver necessary shop drawings, 

product data, and samples to the Contractor. 
2.  The Owner will arrange and pay for delivery of Owner-furnished items 

according to the Contractor's Construction Schedule. 
3.  Following delivery, the Owner will inspect items delivered for damage. 
4.  If Owner-furnished items are damaged, defective, or missing, the Owner 

will arrange for replacement. 
5.  The Owner will arrange for manufacturer's field services and for the 

delivery of manufacturer's warranties to the appropriate Contractor. 
6.  The Contractor shall designate delivery dates of Owner-furnished items 

in the Contractor's Construction Schedule. 
7.  The Contractor shall review shop drawings, product data, and samples 

and return them to the Architect noting discrepancies or problems 
anticipated in use of the product. 

8.  The Contractor is responsible for receiving, unloading, and handling 
Owner-furnished items at the site. 

9.  The Contractor is responsible for protecting Owner-furnished items from 
damage, including damage from exposure to the elements.  The 
Contractor shall repair or replace items damaged as a result of his 
operations. 

 
PART 2 PRODUCTS  (Not Applicable) 
 
PART 3 EXECUTION (Not Applicable) 
 
 
END. 
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SECTION 01027 
 

APPLICATIONS FOR PAYMENT 
 
PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section specifies administrative and procedural requirements governing the 

Contractor's Applications for Payment. 
B. This Section specifies administrative and procedural requirements governing 

each prime contractor's Applications for Payment. 
1. Coordinate the Schedule of Values and Applications for Payment with 

the Contractor's Construction Schedule, Submittal Schedule, and List of 
Subcontracts. 

C. Related Sections:  The following Sections contain requirements that relate to this 
Section. 
1. Schedules:  The Contractor's Construction Schedule and Submittal 

Schedule are specified in Division 1 Section "Submittals." 
 

1.02 SCHEDULE OF VALUES 
A.  Contractor shall provide a schedule of values for Medical Office Building, B.C. 

Griner Properties, Inc., 3301 N. Oak Street Extension, Valdosta, GA  31602 
B. Coordination:  Coordinate preparation of the Schedule of Values with preparation 

of the Contractor's Construction Schedule. 
C. Coordination:  Each prime Contractor shall coordinate preparation of its Schedule 

of Values for its part of the Work with preparation of the Contractors' Construction 
Schedule. 
1. Correlate line items in the Schedule of Values with other required 

administrative schedules and forms, including: 
a) Contractor's Construction Schedule. 
b) Application for Payment forms, including Continuation Sheets. 
c) List of subcontractors. 
d) Schedule of allowances. 
e) Schedule of alternates. 
f) List of products. 
g) List of principal suppliers and fabricators. 
h) Schedule of submittals. 

2. Submit the Schedule of Values to the Architect at the earliest possible 
date but no later than 7 days before the date scheduled for submittal of 
the initial Applications for Payment. 

3. Subschedules:  Where Work is separated into phases requiring 
separately phased payments, provide subschedules showing values 
correlated with each phase of payment. 

D. Format and Content:  Use the Project Manual table of contents as a guide to 
establish the format for the Schedule of Values.  Provide at least one line item for 
each Specification Section. 
1. Identification:  Include the following Project identification on the Schedule 

of Values: 
a) Project name and location. 
b) Name of the Architect. 
c) Project number. 
d) Contractor's name and address. 
e) Date of submittal. 

2. Arrange the Schedule of Values in tabular form with separate columns to 
indicate the following for each item listed: 
a) Related Specification Section or Division. 



 

 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 01027 - 2 

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

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

3. Provide a breakdown of the Contract Sum in sufficient detail to facilitate 
continued evaluation of Applications for Payment and progress reports.  
Coordinate with the Project Manual table of contents.  Break principal 
subcontract amounts down into several line items. 

4. Round amounts to nearest whole dollar; the total shall equal the Contract 
Sum. 

5. Provide a separate line item in the Schedule of Values for each part of 
the Work where Applications for Payment may include materials or 
equipment, purchased or fabricated and stored, but not yet installed. 
a) Differentiate between items stored on-site and items stored off-

site.  Include requirements for insurance and bonded 
warehousing, if required. 

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

7. Unit-Cost Allowances:  Show the line-item value of unit-cost allowances, 
as a product of the unit cost, multiplied by the measured quantity.  
Estimate quantities from the best indication in the Contract Documents. 

8. Margins of Cost:  Show line items for indirect costs and margins on 
actual costs only when such items are listed individually in Applications 
for Payment.  Each item in the Schedule of Values and Applications for 
Payment shall be complete.  Include the total cost and proportionate 
share of general overhead and profit margin for each item. 
a) Temporary facilities and other major cost items that are not direct 

cost of actual work-in-place may be shown either as separate 
line items in the Schedule of Values or distributed as general 
overhead expense, at the Contractor's option. 

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

 
1.03 APPLICATIONS FOR PAYMENT 

A.  Contractor shall provide applications for payment for Medical Office Building, 
B.C. Griner Properties, Inc., 3301 N. Oak Street Extension, Valdosta, GA  31602 

B. Each Application for Payment shall be consistent with previous applications and 
payments as certified by the Architect and paid for by the Owner. 
1. The initial Application for Payment, the Application for Payment at time of 

Substantial Completion, and the final Application for Payment involve 
additional requirements. 

C. Payment-Application Times:  Each progress-payment date is indicated in the 
Agreement.  The period of construction Work covered by each Application for 
Payment is the period indicated in the Agreement. 

D. Payment-Application Times:  The date for each progress payment is the 15th day 
of each month.  The period covered by each Application for Payment starts on 
the day following the end of the preceding period and ends 15 days prior to the 
date for each progress payment. 

E. Payment-Application Forms:  Use AIA Document G702 and Continuation Sheets 
G703 as the form for Applications for Payment. 
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F. Payment-Application Forms:  Use forms provided by the Owner for Applications 
for Payment.  Sample copies are included at the end of this Section. 

G. Application Preparation:  Complete every entry on the form.  Include notarization 
and execution by a person authorized to sign legal documents on behalf of the 
Contractor.  The Architect will return incomplete applications without action. 
1. Entries shall match data on the Schedule of Values and the Contractor's 

Construction Schedule.  Use updated schedules if revisions were made. 
2. Include amounts of Change Orders and Construction Change Directives 

issued prior to the last day of the construction period covered by the 
application. 

H. Transmittal:  Submit four (4) signed and notarized original copies of each 
Application for Payment to the Architect by a method ensuring receipt within 24 
hours.  One copy shall be complete, including waivers of lien and similar 
attachments, when required. 

I. Transmit each copy with a transmittal form listing attachments and recording 
appropriate information related to the application, in a manner acceptable to the 
Architect. 

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

K. Waivers of Mechanics Lien:  With each Application for Payment, submit waivers 
of mechanics liens from subcontractors, sub-subcontractors and suppliers for the 
construction period covered by the previous application. 
1. Submit partial waivers on each item for the amount requested, prior to 

deduction for retainage, on each item. 
2. When an application shows completion of an item, submit final or full 

waivers. 
3. The Owner reserves the right to designate which entities involved in the 

Work must submit waivers. 
4. Waiver Delays:  Submit each Application for Payment with the 

Contractor's waiver of mechanics lien for the period of construction 
covered by the application. 
a) Submit final Applications for Payment with or preceded by final 

waivers from every entity involved with performance of the Work 
covered by the application who is lawfully entitled to a lien. 

5. Waiver Forms:  Submit waivers of lien on forms, and executed in a 
manner, acceptable to the Owner. 

L. Initial Application for Payment:  Administrative actions and submittals, that must 
precede or coincide with submittal of the first Application for Payment, include the 
following: 
1. List of subcontractors. 
2. List of principal suppliers and fabricators. 
3. Schedule of Values. 
4. Contractor's Construction Schedule (preliminary if not final). 
5. Schedule of principal products. 
6. Schedule of unit prices. 
7. Submittal Schedule (preliminary if not final). 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits. 
11. Copies of authorizations and licenses from governing authorities for 

performance of the Work. 
12. Initial progress report. 
13. Report of preconstruction meeting. 
14. Certificates of insurance and insurance policies. 
15. Performance and payment bonds. 



 

 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 01027 - 4 

16. Data needed to acquire the Owner's insurance. 
17. Initial settlement survey and damage report, if required. 

M. Application for Payment at Substantial Completion:  Following issuance of the 
Certificate of Substantial Completion, submit an Application for Payment. 
1. This application shall reflect Certificates of Partial Substantial Completion 

issued previously for Owner occupancy of designated portions of the 
Work. 

2. Administrative actions and submittals that shall precede or coincide with 
this application include: 
a) Occupancy permits and similar approvals. 
b) Warranties (guarantees) and maintenance agreements. 
c) Test/adjust/balance records. 
d) Maintenance instructions. 
e) Meter readings. 
f) Startup performance reports. 
g) Changeover information related to Owner's occupancy, use, 

operation, and maintenance. 
h) Final cleaning. 
i) Application for reduction of retainage and consent of surety. 
j) Advice on shifting insurance coverages. 
k) Final progress photographs. 
l) List of incomplete Work, recognized as exceptions to Architect's 

Certificate of Substantial Completion. 
N. Final Payment Application:  Administrative actions and submittals that must 

precede or coincide with submittal of the final Application for Payment include the 
following: 
1. Completion of Project closeout requirements. 
2. Completion of items specified for completion after Substantial 

Completion. 
3. Ensure that unsettled claims will be settled. 
4. Ensure that incomplete Work is not accepted and will be completed 

without undue delay. 
5. Transmittal of required Project construction records to the Owner. 
6. Certified property survey. 
7. Proof that taxes, fees, and similar obligations were paid. 
8. Removal of temporary facilities and services. 
9. Removal of surplus materials, rubbish, and similar elements. 
10. Change of door locks to Owner's access. 

 
PART 2 PRODUCTS  (Not Applicable) 
 
PART 3 EXECUTION  (Not Applicable) 
 
END.
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SECTION 01040 
 

COORDINATION 
 

PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section includes administrative and supervisory requirements necessary for 

coordinating construction operations including, but not necessarily limited to, the 
following: 
1. General project coordination procedures. 
2. Conservation. 
3. Coordination Drawings. 
4. Administrative and supervisory personnel. 
5. Cleaning and protection. 

B. Related Sections:  The following Sections contain requirements that relate to this 
Section: 
1. Division 1 Section "Project Meetings" for progress meetings, coordination 

meetings, and preinstallation conferences. 
2. Division 1 Section "Submittals" for preparing and submitting the 

Contractor's Construction Schedule. 
3. Division 1 Section "Materials and Equipment" for coordinating general 

installation. 
4. Division 1 Section "Contract Closeout" for coordinating contract closeout. 

 
1.02 COORDINATION 

A. Coordinate construction operations included in various Sections of these 
Specifications to assure efficient and orderly installation of each part of the Work.  
Coordinate construction operations included under different Sections that depend 
on each other for proper installation, connection, and operation. 
1. Schedule construction operations in the sequence required to obtain the 

best results where installation of one part of the Work depends on 
installation of other components, before or after its own installation. 

2. Coordinate installation of different components to assure maximum 
accessibility for required maintenance, service, and repair. 

3. Make provisions to accommodate items scheduled for later installation. 
B. Where necessary, prepare memoranda for distribution to each party involved, 

outlining special procedures required for coordination.  Include such items as 
required notices, reports, and attendance at meetings. 
1. Prepare similar memoranda for the Owner and separate contractors 

where coordination of their work is required. 
C. Administrative Procedures:  Coordinate scheduling and timing of required 

administrative procedures with other construction activities to avoid conflicts and 
assure orderly progress of the Work.  Such administrative activities include, but 
are not limited to, the following: 
1. Preparation of schedules. 
2. Installation and removal of temporary facilities. 
3. Delivery and processing of submittals. 
4. Progress meetings. 
5. Project closeout activities. 

D. Conservation:  Coordinate construction operations to assure that operations are 
carried out with consideration given to conservation of energy, water, and 
materials. 
1. Salvage materials and equipment involved in performance of, but not 

actually incorporated in, the Work. 
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1.03 SUBMITTALS 
A. Coordination Drawings:  Prepare coordination drawings where careful 

coordination is needed for installation of products and materials fabricated by 
separate entities.  Prepare coordination drawings where limited space availability 
necessitates maximum utilization of space for efficient installation of different 
components. 
1. Show the relationship of components shown on separate Shop 

Drawings. 
2. Indicate required installation sequences. 
3. Comply with requirements contained in Section "Submittals." 

B. Staff Names:  Within 15 days of commencement of construction operations, 
submit a list of the Contractor's principal staff assignments, including the 
superintendent and other personnel in attendance at Project Sites.  Identify 
individuals and their duties and responsibilities.  List both their addresses and 
telephone numbers. 
1. Post copies of the list in the Project meeting room, the temporary field 

office, and each temporary telephone. 
2.  One job superintendent for each job site will be required for this project. 

 
PART 2 PRODUCTS  (Not Applicable) 
 
PART 3 EXECUTION 
 

3.01 GENERAL COORDINATION PROVISIONS 
A. Inspection of Conditions:  Require the Installer of each major component to 

inspect both the substrate and conditions under which Work is to be performed.  
Do not proceed until unsatisfactory conditions have been corrected in an 
acceptable manner. 

B. Coordinate temporary enclosures with required inspections and tests to minimize 
the necessity of uncovering completed construction for that purpose. 

 
3.02 CLEANING AND PROTECTION 

A. Clean and protect construction in progress and adjoining materials in place, 
during handling and installation.  Apply protective covering where required to 
assure protection from damage or deterioration at Substantial Completion. 

B. Clean and provide maintenance on completed construction as frequently as 
necessary through the remainder of the construction period.  Adjust and lubricate 
operable components to assure operability without damaging effects. 

C. Limiting Exposures:  Supervise construction operations to assure that no part of 
the construction, completed or in progress, is subject to harmful, dangerous, 
damaging, or otherwise deleterious exposure during the construction period.  
Where applicable, such exposures include, but are not limited to, the following: 
1. Excessive static or dynamic loading. 
2. Excessive internal or external pressures. 
3. Excessively high or low temperatures. 
4. Thermal shock. 
5. Excessively high or low humidity. 
6. Air contamination or pollution. 
7. Water or ice. 
8. Solvents. 
9. Chemicals. 
10. Light. 
11. Radiation. 
12. Puncture. 
13. Abrasion. 
14. Heavy traffic. 
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15. Soiling, staining, and corrosion. 
16. Bacteria. 
17. Rodent and insect infestation. 
18. Combustion. 
19. Electrical current. 
20. High-speed operation. 
21. Improper lubrication. 
22. Unusual wear or other misuse. 
23. Contact between incompatible materials. 
24. Destructive testing. 
25. Misalignment. 
26. Excessive weathering. 
27. Unprotected storage. 
28. Improper shipping or handling. 
29. Theft. 
30. Vandalism. 

 
END. 
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SECTION 01200 
 

PROJECT MEETINGS 
 
PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section specifies administrative and procedural requirements for project 

meetings, including, but not limited to, the following: 
1. Preconstruction conferences. 
2. Preinstallation conferences. 
3. Progress meetings. 
4. Coordination meetings. 

B. Related Sections:  The following Sections contain requirements that relate to this 
Section: 
1. Division 1 Section "Coordination" for procedures for coordinating project 

meetings with other construction activities. 
2. Division 1 Section "Submittals" for submitting the Contractor's 

Construction Schedule. 
 

1.02 PRECONSTRUCTION CONFERENCE 
A. Schedule a preconstruction conference before starting construction, at a time 

convenient to the Owner and the Architect, but no later than 15 days after 
execution of the Agreement.  Hold the conference at the Project Site or another 
convenient location.  Conduct the meeting to review responsibilities and 
personnel assignments. 

B. Attendees:  Authorized representatives of the Owner, Architect, and their 
consultants; the Contractor and its superintendent; major subcontractors; 
manufacturers; suppliers; and other concerned parties shall attend the 
conference.  All participants at the conference shall be familiar with the Project 
and authorized to conclude matters relating to the Work. 

C. Agenda:  Discuss items of significance that could affect progress, including the 
following: 
1. Tentative construction schedule. 
2. Critical work sequencing. 
3. Designation of responsible personnel. 
4. Procedures for processing field decisions and Change Orders. 
5. Procedures for processing Applications for Payment. 
6. Distribution of Contract Documents. 
7. Submittal of Shop Drawings, Product Data, and Samples. 
8. Preparation of record documents. 
9. Use of the premises. 
10. Parking availability. 
11. Office, work, and storage areas. 
12. Equipment deliveries and priorities. 
13. Safety procedures. 
14. First aid. 
15. Security. 
16. Housekeeping. 
17. Working hours. 

 
1.03 PREINSTALLATION CONFERENCES 

A. Conduct a preinstallation conference at the Project Site before each construction 
activity that requires coordination with other construction. 

B. Attendees:  The Installer and representatives of manufacturers and fabricators 
involved in or affected by the installation, and its coordination or integration with 
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other materials and installations that have preceded or will follow, shall attend the 
meeting.  Advise the Architect of scheduled meeting dates. 
1. Review the progress of other construction activities and preparations for 

the particular activity under consideration at each preinstallation 
conference, including requirements for the following: 
a) Contract Documents. 
b) Options. 
c) Related Change Orders. 
d) Purchases. 
e) Deliveries. 
f) Shop Drawings, Product Data, and quality-control samples. 
g) Review of mockups. 
h) Possible conflicts. 
i) Compatibility problems. 
j) Time schedules. 
k) Weather limitations. 
l) Manufacturer's recommendations. 
m) Warranty requirements. 
n) Compatibility of materials. 
o) Acceptability of substrates. 
p) Temporary facilities. 
q) Space and access limitations. 
r) Governing regulations. 
s) Safety. 
t) Inspecting and testing requirements. 
u) Required performance results. 
v) Recording requirements. 
w) Protection. 

2. Record significant discussions and agreements and disagreements of 
each conference, and the approved schedule.  Promptly distribute the 
record of the meeting to everyone concerned, including the Owner and 
the Architect. 

3. Do not proceed with the installation if the conference cannot be 
successfully concluded.  Initiate whatever actions are necessary to 
resolve impediments to performance of Work and reconvene the 
conference at the earliest feasible date. 

 
1.04 PROGRESS MEETINGS 

A. Conduct progress meetings at the Project Site at regular intervals.  Notify the 
Owner and the Architect of scheduled meeting dates.  Coordinate dates of 
meetings with preparation of the payment request. 

B. Attendees:  In addition to representatives of the Owner and the Architect, each 
subcontractor, supplier, or other entity concerned with current progress or 
involved in planning, coordination, or performance of future activities shall be 
represented at these meetings.  All participants at the conference shall be 
familiar with the Project and authorized to conclude matters relating to the Work. 

C. Agenda:  Review and correct or approve minutes of the previous progress 
meeting.  Review other items of significance that could affect progress.  Include 
topics for discussion as appropriate to the status of the Project. 
1. Contractor's Construction Schedule:  Review progress since the last 

meeting.  Determine where each activity is in relation to the Contractor's 
Construction Schedule, whether on time or ahead or behind schedule.  
Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so.  Discuss whether schedule 
revisions are required to insure that current and subsequent activities will 
be completed within the Contract Time. 
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2. Review the present and future needs of each entity present, including the 
following: 
a) Interface requirements. 
b) Time. 
c) Sequences. 
d) Status of submittals. 
e) Deliveries. 
f) Off-site fabrication problems. 
g) Access. 
h) Site utilization. 
i) Temporary facilities and services. 
j) Hours of work. 
k) Hazards and risks. 
l) Housekeeping. 
m) Quality and work standards. 
n) Change Orders. 
o) Documentation of information for payment requests. 
p) Reporting:  No later than 3 days after each meeting, distribute 

minutes of the meeting to each party present and to parties who 
should have been present.  Include a brief summary, in narrative 
form, of progress since the previous meeting and report. 

3. Schedule Updating:  Revise the Contractor's Construction Schedule after 
each progress meeting where revisions to the schedule have been made 
or recognized.  Issue the revised schedule concurrently with the report of 
each meeting. 

 
1.05 COORDINATION MEETINGS 

A. Conduct project coordination meetings at regular intervals convenient for all 
parties involved.  Project coordination meetings are in addition to specific 
meetings held for other purposes, such as regular progress meetings and special 
preinstallation meetings. 

B. Request representation at each meeting by every party currently involved in 
coordination or planning for the construction activities involved. 

C. Record meeting results and distribute copies to everyone in attendance and to 
others affected by decisions or actions resulting from each meeting. 

 
PART 2 PRODUCTS  (Not Applicable) 
 
PART 3 EXECUTION  (Not Applicable) 
 
END. 
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SECTION 01300 
 

SUBMITTALS 
 

PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section includes administrative and procedural requirements for submittals 

required for performance of the Work, including the following: 
1. Contractor's construction schedule. 
2. Submittal schedule. 
3. Daily construction reports. 
4. Shop Drawings. 
5. Product Data. 
6. Samples. 
7. Quality assurance submittals. 

B. Administrative Submittals:  Refer to other Division 1 Sections and other Contract 
Documents for requirements for administrative submittals.  Such submittals 
include, but are not limited to, the following: 
1. Permits. 
2. Applications for Payment. 
3. Performance and payment bonds. 
4. Insurance certificates. 
5. List of subcontractors. 

C. Related Sections:  The following Sections contain requirements that relate to this 
Section: 
1. Division 1 Section "Applications for Payment" specifies requirements for 

submittal of the Schedule of Values. 
2. Division 1 Section "Coordination" specifies requirements governing 

preparation and submittal of required Coordination Drawings. 
3. Division 1 Section "Project Meetings" specifies requirements for submittal 

and distribution of meeting and conference minutes. 
4. Division 1 Section "Quality Control" specifies requirements for submittal 

of inspection and test reports. 
5. Division 1 Section "Contract Closeout" specifies requirements for 

submittal of Project Record Documents and warranties at project 
closeout. 

 
1.02 DEFINITIONS 

A. Coordination Drawings show the relationship and integration of different 
construction elements that require careful coordination during fabrication or 
installation to fit in the space provided or to function as intended. 
1. Preparation of Coordination Drawings is specified in Division 1 Section 

"Coordination" and may include components previously shown in detail 
on Shop Drawings or Product Data. 

B. Field samples are full-size physical examples erected on-site to illustrate finishes, 
coatings, or finish materials.  Field samples are used to establish the standard by 
which the Work will be judged. 

C. Mockups are full-size assemblies for review of construction, coordination, testing, 
or operation; they are not Samples. 

 
1.03 SUBMITTAL PROCEDURES 

A. Coordination:  Coordinate preparation and processing of submittals with 
performance of construction activities.  Transmit each submittal sufficiently in 
advance of performance of related construction activities to avoid delay. 
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1. Coordinate each submittal with fabrication, purchasing, testing, delivery, 
other submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related 
elements of the Work so processing will not be delayed by the need to 
review submittals concurrently for coordination. 
a) The Architect reserves the right to withhold action on a submittal 

requiring coordination with other submittals until all related 
submittals are received. 

3. Processing:  To avoid the need to delay installation as a result of the 
time required to process submittals, allow sufficient time for submittal 
review, including time for resubmittals. 
a) Allow 2 weeks for initial review.  Allow additional time if the 

Architect must delay processing to permit coordination with 
subsequent submittals. 

b) If an intermediate submittal is necessary, process the same as 
the initial submittal. 

c) Allow 2 weeks for reprocessing each submittal. 
d) No extension of Contract Time will be authorized because of 

failure to transmit submittals to the Architect sufficiently in 
advance of the Work to permit processing. 

B. Submittal Preparation:  Place a permanent label or title block on each submittal 
for identification.  Indicate the name of the entity that prepared each submittal on 
the label or title block. 
1. Provide a space approximately 4 by 5 inches (100 by 125 mm) on the 

label or beside the title block on Shop Drawings to record the 
Contractor's review and approval markings and the action taken. 

2. Include the following information on the label for processing and 
recording action taken. 
a) Project name. 
b) Date. 
c) Name and address of the Architect. 
d) Name and address of the Contractor. 
e) Name and address of the subcontractor. 
f) Name and address of the supplier. 
g) Name of the manufacturer. 
h) Number and title of appropriate Specification Section. 
i) Drawing number and detail references, as appropriate. 

C. Submittal Transmittal:  Package each submittal appropriately for transmittal and 
handling.  Transmit each submittal from the Contractor to the Architect using a 
transmittal form.  The Architect will not accept submittals received from sources 
other than the Contractor. 
1. On the transmittal, record relevant information and requests for data.  On 

the form, or separate sheet, record deviations from Contract Document 
requirements, including variations and limitations.  Include Contractor's 
certification that information complies with Contract Document 
requirements. 

2. Transmittal Form:  Use AIA Document G810. 
3. Transmittal Form:  Use the sample form at the end of this Section for 

transmittal of submittals. 
 

1.04 CONTRACTOR'S CONSTRUCTION SCHEDULE  
A. Bar-Chart Schedule:  Prepare a fully developed, horizontal bar-chart-type, 

contractor's construction schedule.  Submit within 30 days after the date 
established for "Commencement of the Work." 
1. Provide a separate time bar for each significant construction activity.  
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Provide a continuous vertical line to identify the first working day of each 
week.  Use the same breakdown of units of the Work as indicated in the 
"Schedule of Values." 

2. Within each time bar, indicate estimated completion percentage in 10 
percent increments.  As Work progresses, place a contrasting mark in 
each bar to indicate Actual Completion. 

3. Prepare the schedule on a sheet, or series of sheets, of stable 
transparency, or other reproducible media, of sufficient width to show 
data for the entire construction period. 

4. Secure time commitments for performing critical elements of the Work 
from parties involved.  Coordinate each element on the schedule with 
other construction activities; include minor elements involved in the 
sequence of the Work.  Show each activity in proper sequence.  Indicate 
graphically the sequences necessary for completion of related portions of 
the Work. 

5. Coordinate the Contractor's Construction Schedule with the Schedule of 
Values, list of subcontracts, Submittal Schedule, progress reports, 
payment requests, and other schedules. 

6. Indicate completion in advance of the date established for Substantial 
Completion.  Indicate Substantial Completion on the schedule to allow 
time for the Architect's procedures necessary for certification of 
Substantial Completion. 

B. Phasing:  On the schedule, show how requirements for phased completion to 
permit Work by separate Contractors and partial occupancy by the Owner affect 
the sequence of Work. 

C. Work Stages:  Indicate important stages of construction for each major portion of 
the Work, including submittal review, testing, and installation. 

D. Area Separations:  Provide a separate time bar to identify each major 
construction area for each major portion of the Work.  Indicate where each 
element in an area must be sequenced or integrated with other activities. 

E. Cost Correlation:  At the head of the schedule, provide a cost correlation line, 
indicating planned and actual costs.  On the line, show dollar volume of Work 
performed as of the dates used for preparation of payment requests. 
1. Refer to Division 1 Section "Applications for Payment" for cost reporting 

and payment procedures. 
F. Distribution:  Following response to the initial submittal, print and distribute 

copies to the Architect, Owner, subcontractors, and other parties required to 
comply with scheduled dates.  Post copies in the Project meeting room and 
temporary field office. 
1. When revisions are made, distribute to the same parties and post in the 

same locations.  Delete parties from distribution when they have 
completed their assigned portion of the Work and are no longer involved 
in construction activities. 

G. Schedule Updating:  Revise the schedule after each meeting, event, or activity 
where revisions have been recognized or made.  Issue the updated schedule 
concurrently with the report of each meeting. 

 
1.05 SUBMITTAL SCHEDULE  

A. After development and acceptance of the Contractor's Construction Schedule, 
prepare a complete schedule of submittals.  Submit the schedule within 10 days 
of the date required for submittal of the Contractor's Construction Schedule. 
1. Coordinate Submittal Schedule with the list of subcontracts, Schedule of 

Values, and the list of products as well as the Contractor's Construction 
Schedule. 

2. Prepare the schedule in chronological order.  Provide the following 
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information: 
a) Scheduled date for the first submittal. 
b) Related Section number. 
c) Submittal category (Shop Drawings, Product Data, or Samples). 
d) Name of the subcontractor. 
e) Description of the part of the Work covered. 
f) Scheduled date for resubmittal. 
g) Scheduled date for the Architect's final release or approval. 

B. Distribution:  Following response to the initial submittal, print and distribute 
copies to the Architect, Owner, subcontractors, and other parties required to 
comply with submittal dates indicated.  Post copies in the Project meeting room 
and field office. 
1. When revisions are made, distribute to the same parties and post in the 

same locations.  Delete parties from distribution when they have 
completed their assigned portion of the Work and are no longer involved 
in construction activities. 

C. Schedule Updating:  Revise the schedule after each meeting or activity where 
revisions have been recognized or made.  Issue the updated schedule 
concurrently with the report of each meeting. 

 
1.06 DAILY CONSTRUCTION REPORTS  

A. Prepare a daily construction report recording the following information concerning 
events at the site, and submit duplicate copies to the Architect at weekly 
intervals: 
1. List of subcontractors at the site. 
2. Approximate count of personnel at the site. 
3. High and low temperatures, general weather conditions. 
4. Accidents and unusual events. 
5. Meetings and significant decisions. 
6. Stoppages, delays, shortages, and losses. 
7. Meter readings and similar recordings. 
8. Emergency procedures. 
9. Orders and requests of governing authorities. 
10. Change Orders received, implemented. 
11. Services connected, disconnected. 
12. Equipment or system tests and startups. 
13. Partial Completions, occupancies. 
14. Substantial Completions authorized. 

 
1.07 SHOP DRAWINGS  

A. Submit newly prepared information drawn accurately to scale.  Highlight, 
encircle, or otherwise indicate deviations from the Contract Documents.  Do not 
reproduce Contract Documents or copy standard information as the basis of 
Shop Drawings.  Standard information prepared without specific reference to the 
Project is not a Shop Drawing. 

B. Shop Drawings include fabrication and installation Drawings, setting diagrams, 
schedules, patterns, templates and similar Drawings.  Include the following 
information: 
1. Dimensions. 
2. Identification of products and materials included by sheet and detail 

number. 
3. Compliance with specified standards. 
4. Notation of coordination requirements. 
5. Notation of dimensions established by field measurement. 
6. Sheet Size:  Except for templates, patterns and similar full-size 
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Drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches 
but no larger than 36 by 48 inches. 

7. Submittal:  Submit 3, one of the prints returned shall be marked up and 
maintained as a "Record Document." 

8. Do not use Shop Drawings without an appropriate final stamp indicating 
action taken. 

9. Shop drawings will not be accepted without contractors review stamp 
and comments. 

 
1.08 PRODUCT DATA  

A. Collect Product Data into a single submittal for each element of construction or 
system.  Product Data includes printed information, such as manufacturer's 
installation instructions, catalog cuts, standard color charts, roughing-in diagrams 
and templates, standard wiring diagrams, and performance curves. 
1. Mark each copy to show applicable choices and options.  Where printed 

Product Data includes information on several products that are not 
required, mark copies to indicate the applicable information.  Include the 
following information: 
a) Manufacturer's printed recommendations. 
b) Compliance with trade association standards. 
c) Compliance with recognized testing agency standards. 
d) Application of testing agency labels and seals. 
e) Notation of dimensions verified by field measurement. 
f) Notation of coordination requirements. 

2. Do not submit Product Data until compliance with requirements of the 
Contract Documents has been confirmed. 

3. Preliminary Submittal:  Submit a preliminary single copy of Product Data 
where selection of options is required. 

4. Submittals:  Submit 2 copies of each required submittal; submit 4 copies 
where required for maintenance manuals.  The Architect will retain one 
and will return the other marked with action taken and corrections or 
modifications required. 
a) Unless noncompliance with Contract Document provisions is 

observed, the submittal may serve as the final submittal. 
5. Distribution:  Furnish copies of final submittal to installers, 

subcontractors, suppliers, manufacturers, fabricators, and others 
required for performance of construction activities.  Show distribution on 
transmittal forms. 
a) Do not proceed with installation until a copy of Product Data is in 

the Installer's possession. 
b) Do not permit use of unmarked copies of Product Data in 

connection with construction. 
 

1.09 SAMPLES  
A. Submit full-size, fully fabricated Samples cured and finished as specified and 

physically identical with the material or product proposed.  Samples include 
partial sections of manufactured or fabricated components, cuts or containers of 
materials, color range sets, and swatches showing color, texture, and pattern. 
1. Mount or display Samples in the manner to facilitate review of qualities 

indicated.  Prepare Samples to match the Architect's sample.  Include 
the following: 
a) Specification Section number and reference. 
b) Generic description of the Sample. 
c) Sample source. 
d) Product name or name of the manufacturer. 
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e) Compliance with recognized standards. 
f) Availability and delivery time. 

2. Submit Samples for review of size, kind, color, pattern, and texture.  
Submit Samples for a final check of these characteristics with other 
elements and a comparison of these characteristics between the final 
submittal and the actual component as delivered and installed. 
a) Where variation in color, pattern, texture, or other characteristic 

is inherent in the material or product represented, submit at least 
3 multiple units that show approximate limits of the variations. 

b) Refer to other Specification Sections for requirements for 
Samples that illustrate workmanship, fabrication techniques, 
details of assembly, connections, operation, and similar 
construction characteristics. 

c) Refer to other Sections for Samples to be returned to the 
Contractor for incorporation in the Work.  Such Samples must be 
undamaged at time of use.  On the transmittal, indicate special 
requests regarding disposition of Sample submittals. 

d) Samples not incorporated into the Work, or otherwise designated 
as the Owner's property, are the property of the Contractor and 
shall be removed from the site prior to Substantial Completion. 

3. Preliminary Submittals:  Submit a full set of choices where Samples are 
submitted for selection of color, pattern, texture, or similar characteristics 
from a range of standard choices. 
a) The Architect will review and return preliminary submittals with 

the Architect's notation, indicating selection and other action. 
4. Submittals:  Except for Samples illustrating assembly details, 

workmanship, fabrication techniques, connections, operation, and similar 
characteristics, submit 3 sets.  The Architect will return one set marked 
with the action taken. 

5. Maintain sets of Samples, as returned, at the Project Site, for quality 
comparisons throughout the course of construction. 
a) Unless noncompliance with Contract Document provisions is 

observed, the submittal may serve as the final submittal. 
b) Sample sets may be used to obtain final acceptance of the 

construction associated with each set. 
B. Distribution of Samples:  Prepare and distribute additional sets to subcontractors, 

manufacturers, fabricators, suppliers, installers, and others as required for 
performance of the Work.  Show distribution on transmittal forms. 
1. Field samples are full-size examples erected on-site to illustrate finishes, 

coatings, or finish materials and to establish the Project standard. 
a) Comply with submittal requirements to the fullest extent possible.  

Process transmittal forms to provide a record of activity. 
 

1.10 QUALITY ASSURANCE SUBMITTALS  
A. Submit quality-control submittals, including design data, certifications, 

manufacturer's instructions, manufacturer's field reports, and other quality-control 
submittals as required under other Sections of the Specifications. 

B. Certifications:  Where other Sections of the Specifications require certification 
that a product, material, or installation complies with specified requirements, 
submit a notarized certification from the manufacturer certifying compliance with 
specified requirements. 
1. Signature:  Certification shall be signed by an officer of the manufacturer 

or other individual authorized to sign documents on behalf of the 
company. 

C. Inspection and Test Reports:  Requirements for submittal of inspection and test 
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reports from independent testing agencies are specified in Division 1 Section 
"Quality Control." 

 
1.11 ARCHITECT'S ACTION 

A. Except for submittals for the record or information, where action and return is 
required, the Architect will review each submittal, mark to indicate action taken, 
and return promptly. 
1. Compliance with specified characteristics is the Contractor's 

responsibility. 
B. Action Stamp:  The Architect will stamp each submittal with a uniform, action 

stamp.  The Architect will mark the stamp appropriately to indicate the action 
taken, as follows: 
1. Final Unrestricted Release:  When the Architect marks a submittal 

"Approved," the Work covered by the submittal may proceed provided it 
complies with requirements of the Contract Documents.  Final payment 
depends on that compliance. 

2. Final-But-Restricted Release:  When the Architect marks a submittal 
"Approved as Noted," the Work covered by the submittal may proceed 
provided it complies with notations or corrections on the submittal and 
requirements of the Contract Documents.  Final payment depends on 
that compliance. 

3. Returned for Resubmittal:  When the Architect marks a submittal "Not 
Approved, Revise and Resubmit," do not proceed with Work covered by 
the submittal, including purchasing, fabrication, delivery, or other activity.  
Revise or prepare a new submittal according to the notations; resubmit 
without delay.  Repeat if necessary to obtain different action mark. 
a) Do not use, or allow others to use, submittals marked "Not 

Approved, Revise and Resubmit" at the Project Site or 
elsewhere where Work is in progress. 

4. Other Action:  Where a submittal is for information or record purposes or 
special processing or other activity, the Architect will return the submittal 
marked "Action Not Required." 

C. Unsolicited Submittals:  The Architect will return unsolicited submittals to the 
sender without action. 

 
PART 2 PRODUCTS  (Not Applicable) 
 
PART 3 EXECUTION  (Not Applicable) 
 
END. 
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SECTION 01400 
 

QUALITY CONTROL 
 

PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section includes administrative and procedural requirements for quality-

control services. 
B. Quality-control services include inspections, tests, and related actions, including 

reports performed by Contractor, by independent agencies, and by governing 
authorities.  They do not include contract enforcement activities performed by 
Architect. 

C. Inspection and testing services are required to verify compliance with 
requirements specified or indicated.  These services do not relieve Contractor 
of responsibility for compliance with Contract Document requirements. 

D. Requirements of this Section relate to customized fabrication and installation 
procedures, not production of standard products. 
1. Specific quality-control requirements for individual construction activities 

are specified in the Sections that specify those activities.  Requirements 
in those Sections may also cover production of standard products. 

2. Specified inspections, tests, and related actions do not limit Contractor's 
quality-control procedures that facilitate compliance with Contract 
Document requirements. 

3. Requirements for Contractor to provide quality-control services required 
by Architect, Owner, or authorities having jurisdiction are not limited by 
provisions of this Section. 

E. Related Sections:  The following Sections contain requirements that relate to this 
Section: 
1. Division 1 Section "Submittals" specifies requirements for development 

of a schedule of required tests and inspections. 
 

1.02 RESPONSIBILITIES 
A. Contractor Responsibilities:  Unless otherwise indicated as the responsibility of 

another identified entity, Contractor shall provide inspections, tests, and other 
quality-control services specified elsewhere in the Contract Documents and 
required by authorities having jurisdiction.  Costs for these services are included 
in the Contract Sum. 
1. Where individual Sections specifically indicate that certain inspections, 

tests, and other quality-control services are the Contractor's 
responsibility, the Contractor shall employ and pay a qualified 
independent testing agency to perform quality-control services.  Costs for 
these services are included in the Contract Sum. 

2. Where individual Sections specifically indicate that certain inspections, 
tests, and other quality-control services are the Owner's responsibility, 
the Owner will employ and pay a qualified independent testing agency to 
perform those services. 

3. Where individual Sections specifically indicate that certain inspections, 
tests, and other quality-control services are the Owner's responsibility, 
the Owner will engage the services of a qualified independent testing 
agency to perform those services.  Payment for these services will be 
made from the Inspection and Testing Allowance, as authorized by 
Change Orders. 
a) Where the Owner has engaged a testing agency for testing and 

inspecting part of the Work, and the Contractor is also required 
to engage an entity for the same or related element, the 
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Contractor shall not employ the entity engaged by the Owner, 
unless agreed to in writing by the Owner. 

4.  Owner to pay for compaction and backfilling testing as these are 
considered Special Inspections.  Contractor to pay for concrete testing. 

B. Retesting:  The Contractor is responsible for retesting where results of 
inspections, tests, or other quality-control services prove unsatisfactory and 
indicate noncompliance with Contract Document requirements, regardless of 
whether the original test was Contractor's responsibility. 
1. The cost of retesting construction, revised or replaced by the Contractor, 

is the Contractor's responsibility where required tests performed on 
original construction indicated noncompliance with Contract Document 
requirements. 

C. Associated Services:  Cooperate with agencies performing required inspections, 
tests, and similar services, and provide reasonable auxiliary services as 
requested.  Notify the agency sufficiently in advance of operations to permit 
assignment of personnel.  Auxiliary services required include, but are not limited 
to, the following: 
1. Provide access to the Work. 
2. Furnish incidental labor and facilities necessary to facilitate inspections 

and tests. 
3. Take adequate quantities of representative samples of materials that 

require testing or assist the agency in taking samples. 
4. Provide facilities for storage and curing of test samples. 
5. Deliver samples to testing laboratories. 
6. Provide the agency with a preliminary design mix proposed for use for 

materials mixes that require control by the testing agency. 
7. Provide security and protection of samples and test equipment at the 

Project Site. 
D. Duties of the Testing Agency:  The independent agency engaged to perform 

inspections, sampling, and testing of materials and construction specified in 
individual Sections shall cooperate with the Architect and the Contractor in 
performance of the agency's duties.  The testing agency shall provide qualified 
personnel to perform required inspections and tests. 
1. The agency shall notify the Architect and the Contractor promptly of 

irregularities or deficiencies observed in the Work during performance of 
its services. 

2. The agency is not authorized to release, revoke, alter, or enlarge 
requirements of the Contract Documents or approve or accept any 
portion of the Work. 

3. The agency shall not perform any duties of the Contractor. 
E. Coordination:  Coordinate the sequence of activities to accommodate required 

services with a minimum of delay.  Coordinate activities to avoid the necessity of 
removing and replacing construction to accommodate inspections and tests. 
1. The Contractor is responsible for scheduling times for inspections, tests, 

taking samples, and similar activities. 
 

1.03 SUBMITTALS 
A. Unless the Contractor is responsible for this service, the independent testing 

agency shall submit a certified written report, in duplicate, of each inspection, 
test, or similar service to the Architect.  If the Contractor is responsible for the 
service, submit a certified written report, in duplicate, of each inspection, test, or 
similar service through the Contractor. 
1. Submit additional copies of each written report directly to the governing 

authority, when the authority so directs. 
2. Report Data:  Written reports of each inspection, test, or similar service 

include, but are not limited to, the following: 
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a) Date of issue. 
b) Project title and number. 
c) Name, address, and telephone number of testing agency. 
d) Dates and locations of samples and tests or inspections. 
e) Names of individuals making the inspection or test. 
f) Designation of the Work and test method. 
g) Identification of product and Specification Section. 
h) Complete inspection or test data. 
i) Test results and an interpretation of test results. 
j) Ambient conditions at the time of sample taking and testing. 
k) Comments or professional opinion on whether inspected or 

tested Work complies with Contract Document requirements. 
l) Name and signature of laboratory inspector. 
m) Recommendations on retesting. 

 
1.04 QUALITY ASSURANCE 

A. Qualifications for Service Agencies:  Engage inspection and testing service 
agencies, including independent testing laboratories, that are prequalified as 
complying with the American Council of Independent Laboratories' 
"Recommended Requirements for Independent Laboratory Qualification" and 
that specialize in the types of inspections and tests to be performed. 
1. Each independent inspection and testing agency engaged on the Project 

shall be authorized by authorities having jurisdiction to operate in the 
state where the Project is located. 

 
PART 2 PRODUCTS  (Not Applicable) 
 
PART 3 EXECUTION 
 

3.01 REPAIR AND PROTECTION 
A. General:  Upon completion of inspection, testing, sample taking and similar 

services, repair damaged construction and restore substrates and finishes.  
Comply with Contract Document requirements for Division 1 Section "Cutting and 
Patching." 

B. Protect construction exposed by or for quality-control service activities, and 
protect repaired construction. 

C. Repair and protection is Contractor's responsibility, regardless of the assignment 
of responsibility for inspection, testing, or similar services. 

 
END. 
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SECTION 01500 
 

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 
 

PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section includes requirements for construction facilities and temporary 

controls, including temporary utilities, support facilities, and security and 
protection. 

B. Temporary utilities include, but are not limited to, the following: 
1. Water service and distribution. 
2. Temporary electric power and light. 
3. Temporary heat. 
4. Ventilation. 
5. Sanitary facilities, including drinking water. 
6. Storm and sanitary sewer. 

C. Support facilities include, but are not limited to, the following: 
1. Temporary roads and paving. 
2. Dewatering facilities and drains. 
3. Temporary enclosures. 
4. Temporary project identification signs and bulletin boards. 
5. Waste disposal services. 
6. Rodent and pest control. 
7. Construction aids and miscellaneous services and facilities. 

D. Security and protection facilities include, but are not limited to, the following: 
1. Temporary fire protection. 
2. Barricades, warning signs, and lights. 
3. Sidewalk bridge or enclosure fence for the site. 
4. Environmental protection. 

 
1.02 SUBMITTALS 

A. Temporary Utilities:  Submit reports of tests, inspections, meter readings, and 
similar procedures performed on temporary utilities. 

B. Implementation and Termination Schedule:  Within 15 days of the date 
established for commencement of the Work, submit a schedule indicating 
implementation and termination of each temporary utility. 

 
1.03 QUALITY ASSURANCE 

A. Regulations:  Comply with industry standards and applicable laws and 
regulations of authorities having jurisdiction including, but not limited to, the 
following: 
1. Building code requirements. 
2. Health and safety regulations. 
3. Utility company regulations. 
4. Police, fire department, and rescue squad rules. 
5. Environmental protection regulations. 

B. Standards:  Comply with NFPA 241 "Standard for Safeguarding Construction, 
Alterations, and Demolition Operations," ANSI A10 Series standards for "Safety 
Requirements for Construction and Demolition," and NECA Electrical Design 
Library "Temporary Electrical Facilities." 
1. Electrical Service:  Comply with NEMA, NECA, and UL standards and 

regulations for temporary electric service.  Install service in compliance 
with NFPA 70 "National Electric Code." 

C. Inspections:  Arrange for authorities having jurisdiction to inspect and test each 
temporary utility before use.  Obtain required certifications and permits. 
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1.04 PROJECT CONDITIONS 

A. Temporary Utilities:  Prepare a schedule indicating dates for implementation and 
termination of each temporary utility.  At the earliest feasible time, when 
acceptable to the Owner, change over from use of temporary service to use of 
permanent service. 

B. Conditions of Use:  Keep temporary services and facilities clean and neat in 
appearance.  Operate in a safe and efficient manner.  Relocate temporary 
services and facilities as the Work progresses.  Do not overload facilities or 
permit them to interfere with progress.  Take necessary fire-prevention 
measures.  Do not allow hazardous, dangerous, or unsanitary conditions, or 
public nuisances to develop or persist on-site. 

 
PART 2 PRODUCTS 
 

2.01 MATERIALS 
A. General:  Provide new materials.  If acceptable to the Architect, the Contractor 

may use undamaged, previously used materials in serviceable condition.  
Provide materials suitable for use intended. 

B. Lumber and Plywood:  Comply with requirements in Division 6 Section "Rough 
Carpentry." 
1. For job-built temporary offices, shops, and sheds within the construction 

area, provide UL-labeled, fire-treated lumber and plywood for framing, 
sheathing, and siding. 

2. For signs and directory boards, provide exterior-type, Grade B-B high-
density concrete form overlay plywood of sizes and thicknesses 
indicated. 

3. For fences and vision barriers, provide minimum 3/8-inch- (9.5-mm-) 
thick exterior plywood. 

4. For safety barriers, sidewalk bridges, and similar uses, provide minimum 
5/8-inch- (16-mm-) thick exterior plywood. 

C. Gypsum Wallboard:  Provide gypsum wallboard on interior walls of temporary 
offices. 

D. Roofing Materials:  Provide UL Class A standard-weight asphalt shingles or UL 
Class C mineral-surfaced roll roofing on roofs of job-built temporary offices, 
shops, and sheds. 

E. Paint:  Comply with requirements of Division 9 Section "Painting." 
1. For job-built temporary offices, shops, sheds, fences, and other exposed 

lumber and plywood, provide exterior-grade acrylic-latex emulsion over 
exterior primer. 

2. For sign panels and applying graphics, provide exterior-grade alkyd 
gloss enamel over exterior primer. 

3. For interior walls of temporary offices, provide 2 coats interior latex-flat 
wall paint. 

F. Tarpaulins:  Provide waterproof, fire-resistant, UL-labeled tarpaulins with flame-
spread rating of 15 or less.  For temporary enclosures, provide translucent, 
nylon-reinforced, laminated polyethylene or polyvinyl chloride, fire-retardant 
tarpaulins. 

G. Water:  Provide potable water approved by local health authorities. 
H. Construction Fencing:  Refer to Specification 02100 for Temporary Fences and 

Gates. 
 

2.02 EQUIPMENT 
A. General:  Provide new equipment.  If acceptable to the Architect, the Contractor 

may use undamaged, previously used equipment in serviceable condition.  
Provide equipment suitable for use intended. 
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B. Water Hoses:  Provide 3/4-inch (19-mm), heavy-duty, abrasion-resistant, flexible 
rubber hoses 100 feet (30 m) long, with pressure rating greater than the 
maximum pressure of the water distribution system.  Provide adjustable shutoff 
nozzles at hose discharge. 

C. Electrical Outlets:  Provide properly configured, NEMA-polarized outlets to 
prevent insertion of 110- to 120-Volt plugs into higher voltage outlets.  Provide 
receptacle outlets equipped with ground-fault circuit interrupters, reset button, 
and pilot light for connection of power tools and equipment. 

D. Electrical Power Cords:  Provide grounded extension cords.  Use hard-service 
cords where exposed to abrasion and traffic.  Provide waterproof connectors to 
connect separate lengths of electric cords if single lengths will not reach areas 
where construction activities are in progress.  Do not exceed safe length-voltage 
ratio. 

E. Lamps and Light Fixtures:  Provide general service incandescent lamps of 
wattage required for adequate illumination.  Provide guard cages or tempered-
glass enclosures where exposed to breakage.  Provide exterior fixtures where 
exposed to moisture. 

F. Heating Units:  Provide temporary heating units that have been tested and 
labeled by UL, FM, or another recognized trade association related to the type of 
fuel being consumed. 

G. Temporary Offices:  Provide prefabricated or mobile units or similar job-built 
construction with lockable entrances, operable windows, and serviceable 
finishes.  Provide heated and air-conditioned units on foundations adequate for 
normal loading. 

H. Temporary Toilet Units:  Provide self-contained, single-occupant toilet units of the 
chemical, aerated recirculation, or combustion type.  Provide units properly 
vented and fully enclosed with a glass-fiber-reinforced polyester shell or similar 
nonabsorbent material. 

I. Fire Extinguishers:  Provide hand-carried, portable, UL-rated, Class A fire 
extinguishers for temporary offices and similar spaces.  In other locations, 
provide hand-carried, portable, UL-rated, Class ABC, dry-chemical extinguishers 
or a combination of extinguishers of NFPA-recommended classes for the 
exposures. 
1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing 

agent, and size required by location and class of fire exposure. 
 
PART 3 EXECUTION 
 

3.01 INSTALLATION 
A. Use qualified personnel for installation of temporary facilities.  Locate facilities 

where they will serve the Project adequately and result in minimum interference 
with performance of the Work.  Relocate and modify facilities as required. 

B. Provide each facility ready for use when needed to avoid delay.  Maintain and 
modify as required.  Do not remove until facilities are no longer needed or are 
replaced by authorized use of completed permanent facilities. 

 
3.02 TEMPORARY UTILITY INSTALLATION 

A. General:  Engage the appropriate local utility company to install temporary 
service or connect to existing service.  Where company provides only part of the 
service, provide the remainder with matching, compatible materials and 
equipment.  Comply with company recommendations. 
1. Arrange with company and existing users for a time when service can be 

interrupted, if necessary, to make connections for temporary services. 
2. Provide adequate capacity at each stage of construction.  Prior to 

temporary utility availability, provide trucked-in services. 
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3. Obtain easements to bring temporary utilities to the site where the 
Owner's easements cannot be used for that purpose. 

4. Use Charges:  Cost or use charges for temporary facilities are not 
chargeable to the Owner or Architect.  Neither the Owner nor Architect 
will accept cost or use charges as a basis of claims for Change Orders. 

B. Water Service:  Install water service and distribution piping of sizes and 
pressures adequate for construction until permanent water service is in use. 
1. Sterilization:  Sterilize temporary water piping prior to use. 

C. Temporary Electric Power Service:  Provide weatherproof, grounded electric 
power service and distribution system of sufficient size, capacity, and power 
characteristics during construction period.  Include meters, transformers, 
overload-protected disconnects, automatic ground-fault interrupters, and main 
distribution switch gear. 
1. Install electric power service underground, except where overhead 

service must be used. 
2. Power Distribution System:  Install wiring overhead and rise vertically 

where least exposed to damage.  Where permitted, wiring circuits not 
exceeding 125 Volts, ac 20 Ampere rating, and lighting circuits may be 
nonmetallic sheathed cable where overhead and exposed for 
surveillance. 

D. Temporary Lighting:  When overhead floor or roof deck has been installed, 
provide temporary lighting with local switching. 
1. Install and operate temporary lighting that will fulfill security and 

protection requirements without operating the entire system.  Provide 
temporary lighting that will provide adequate illumination for construction 
operations and traffic conditions. 

E. Temporary Heat:  Provide temporary heat required by construction activities for 
curing or drying of completed installations or for protection of installed 
construction from adverse effects of low temperatures or high humidity.  Select 
safe equipment that will not have a harmful effect on completed installations or 
elements being installed.  Coordinate ventilation requirements to produce the 
ambient condition required and minimize consumption of energy. 

F. Heating Facilities:  Except where the Owner authorizes use of the permanent 
system, provide vented, self-contained, LP-gas or fuel-oil heaters with individual 
space thermostatic control. 
1. Use of gasoline-burning space heaters, open flame, or salamander 

heating units is prohibited. 
G. Temporary Telephones:  Provide temporary telephone service throughout the 

construction period for all personnel engaged in construction activities.  Install 
telephone on a separate line for each temporary office and first-aid station. 
1. Separate Telephone Lines:  Provide additional telephone lines for the 

following: 
a) Where an office has more than 2 occupants, install a telephone 

for each additional occupant or pair of occupants. 
b) Provide a dedicated telephone line for a fax machine in the field 

office. 
c) Provide a separate line for the Owner's use. 

 
2. At each telephone, post a list of important telephone numbers. 

H. Sanitary facilities include temporary toilets, wash facilities, and drinking-water 
fixtures.  Comply with regulations and health codes for the type, number, 
location, operation, and maintenance of fixtures and facilities.  Install where 
facilities will best serve the Project's needs. 
1. Provide toilet tissue, paper towels, paper cups, and similar disposable 

materials for each facility.  Provide covered waste containers for used 
material. 
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I. Toilets:  Install self-contained toilet units.  Shield toilets to ensure privacy.  Use of 
pit-type privies will not be permitted. 
1. Provide separate facilities for male and female personnel. 

J. Wash Facilities:  Install wash facilities supplied with potable water at convenient 
locations for personnel involved in handling materials that require wash-up for a 
healthy and sanitary condition.  Dispose of drainage properly.  Supply cleaning 
compounds appropriate for each condition. 
1. Provide safety showers, eyewash fountains, and similar facilities for 

convenience, safety, and sanitation of personnel. 
K. Drinking-Water Fixtures:  Provide drinking-water fountains where indicated, 

including paper cup supply. 
L. Drinking-Water Facilities:  Provide containerized, tap-dispenser, bottled-water 

drinking-water units, including paper supply. 
1. Where power is accessible, provide electric water coolers to maintain 

dispensed water temperature at 45 to 55 deg F (7 to 13 deg C). 
M. Sewers and Drainage:  If sewers are available, provide temporary connections to 

remove effluent that can be discharged lawfully.  If sewers are not available or 
cannot be used, provide drainage ditches, dry wells, stabilization ponds, and 
similar facilities.  If neither sewers nor drainage facilities can be lawfully used for 
discharge of effluent, provide containers to remove and dispose of effluent off-
site in a lawful manner. 
1. Filter out excessive amounts of soil, construction debris, chemicals, oils, 

and similar contaminants that might clog sewers or pollute waterways 
before discharge. 

2. Connect temporary sewers to the municipal system, as directed by 
sewer department officials. 

3. Maintain temporary sewers and drainage facilities in a clean, sanitary 
condition.  Following heavy use, restore normal conditions promptly. 

N. Provide earthen embankments and similar barriers in and around excavations 
and subgrade construction, sufficient to prevent flooding by runoff of storm water 
from heavy rains. 

 
3.03 SUPPORT FACILITIES INSTALLATION 

A. Storage and Fabrication Sheds:  Install storage and fabrication sheds sized, 
furnished, and equipped to accommodate materials and equipment involved, 
including temporary utility service.  Sheds may be open shelters or fully enclosed 
spaces within the building or elsewhere on-site. 

B. Temporary Paving:  Construct and maintain temporary roads and paving to 
support the indicated loading adequately and to withstand exposure to traffic 
during the construction period.  Locate temporary paving for roads, storage 
areas, and parking where the same permanent facilities will be located.  Review 
proposed modifications to permanent paving with the Architect. 
1. Paving:  Comply with Division 2 Section "Hot-Mixed Asphalt Paving" for 

construction and maintenance of temporary paving. 
2. Coordinate temporary paving development with subgrade grading, 

compaction, installation and stabilization of subbase, and installation of 
base and finish courses of permanent paving. 

3. Install temporary paving to minimize the need to rework the installations 
and to result in permanent roads and paved areas without damage or 
deterioration when occupied by the Owner. 

4. Delay installation of the final course of permanent asphalt concrete 
paving until immediately before Substantial Completion.  Coordinate with 
weather conditions to avoid unsatisfactory results. 

5. Extend temporary paving in and around the construction area as 
necessary to accommodate delivery and storage of materials, equipment 
usage, administration, and supervision. 
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C. Dewatering Facilities and Drains:  For temporary drainage and dewatering 
facilities and operations not directly associated with construction activities 
included under individual Sections, comply with dewatering requirements of 
applicable Division 2 Sections.  Where feasible, utilize the same facilities.  
Maintain the site, excavations, and construction free of water. 

D. Temporary Enclosures:  Provide temporary enclosures for protection of 
construction, in progress and completed, from exposure, foul weather, other 
construction operations, and similar activities. 
1. Where heat is needed and the permanent building enclosure is not 

complete, provide temporary enclosures where there is no other 
provision for containment of heat.  Coordinate enclosure with ventilating 
and material drying or curing requirements to avoid dangerous conditions 
and effects. 

2. Install tarpaulins securely, with incombustible wood framing and other 
materials.  Close openings of 25 sq. ft. (2.3 sq. m) or less with plywood 
or similar materials. 

3. Close openings through floor or roof decks and horizontal surfaces with 
load-bearing, wood-framed construction. 

4. Where temporary wood or plywood enclosure exceeds 100 sq. ft. (9.2 
sq. m) in area, use UL-labeled, fire-retardant-treated material for framing 
and main sheathing. 

E. Temporary Lifts and Hoists:  Provide facilities for hoisting materials and 
employees.  Truck cranes and similar devices used for hoisting materials are 
considered "tools and equipment" and not temporary facilities. 

F. Project Identification and Temporary Signs:  Prepare project identification and 
other signs of size indicated.  Install signs where indicated to inform the public 
and persons seeking entrance to the Project.  Support on posts or framing of 
preservative-treated wood or steel.  Do not permit installation of unauthorized 
signs. 
1. Project Identification Signs:  Engage an experienced sign painter to 

apply graphics.  Comply with details indicated.  Provide project 
identification sign according to detail on drawing. 

2. Temporary Signs:  Prepare signs to provide directional information to 
construction personnel and visitors. 

G. Temporary Exterior Lighting:  Install exterior yard and sign lights so signs are 
visible when Work is being performed. 

H. Collection and Disposal of Waste:  Collect waste from construction areas and 
elsewhere daily.  Comply with requirements of NFPA 241 for removal of 
combustible waste material and debris.  Enforce requirements strictly.  Do not 
hold materials more than 7 days during normal weather or 3 days when the 
temperature is expected to rise above 80 deg F (27 deg C).  Handle hazardous, 
dangerous, or unsanitary waste materials separately from other waste by 
containerizing properly.  Dispose of material lawfully. 

I. Rodent and Pest Control:  Before deep foundation work has been completed, 
retain a local exterminator or pest control company to recommend practices to 
minimize attraction and harboring of rodents, roaches, and other pests.  Employ 
this service to perform extermination and control procedures at regular intervals 
so the Project will be free of pests and their residues at Substantial Completion.  
Perform control operations lawfully, using environmentally safe materials. 

J. Stairs:  Until permanent stairs are available, provide temporary stairs where 
ladders are not adequate.  Cover finished, permanent stairs with a protective 
covering of plywood or similar material so finishes will be undamaged at the time 
of acceptance. 

 
 

3.04 SECURITY AND PROTECTION FACILITIES INSTALLATION 
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A. Except for use of permanent fire protection as soon as available, do not change 
over from use of temporary security and protection facilities to permanent 
facilities until Substantial Completion, or longer, as requested by the Architect. 

B. Temporary Fire Protection:  Until fire-protection needs are supplied by permanent 
facilities, install and maintain temporary fire-protection facilities of the types 
needed to protect against reasonably predictable and controllable fire losses.  
Comply with NFPA 10 "Standard for Portable Fire Extinguishers" and NFPA 241 
"Standard for Safeguarding Construction, Alterations, and Demolition 
Operations." 
1. Locate fire extinguishers where convenient and effective for their 

intended purpose, but not less than one extinguisher on each floor at or 
near each usable stairwell. 

2. Store combustible materials in containers in fire-safe locations. 
3. Maintain unobstructed access to fire extinguishers, fire hydrants, 

temporary fire-protection facilities, stairways, and other access routes for 
fighting fires.  Prohibit smoking in hazardous fire-exposure areas. 

4. Provide supervision of welding operations, combustion-type temporary 
heating units, and similar sources of fire ignition. 

C. Permanent Fire Protection:  At the earliest feasible date in each area of the 
Project, complete installation of the permanent fire-protection facility, including 
connected services, and place into operation and use.  Instruct key personnel on 
use of facilities. 

D. Barricades, Warning Signs, and Lights:  Comply with standards and code 
requirements for erection of structurally adequate barricades.  Paint with 
appropriate colors, graphics, and warning signs to inform personnel and the 
public of the hazard being protected against.  Where appropriate and needed, 
provide lighting, including flashing red or amber lights. 

E. Enclosure Fence:  Before excavation begins, install an enclosure fence with 
lockable entrance gates.  Locate where indicated, or enclose the entire site or the 
portion determined sufficient to accommodate construction operations.  Install in 
a manner that will prevent people, dogs, and other animals from easily entering 
the site, except by the entrance gates. 
1. Provide open-mesh, chainlink fencing with posts set in a compacted 

mixture of gravel and earth. 
2. Provide plywood fence, 8 feet (2.5 m) high, framed with four 2-by-4-inch 

(50-by-100-mm) rails, and preservative-treated wood posts spaced not 
more than 8 feet (2.5 m) apart. 

F. Security Enclosure and Lockup:  Install substantial temporary enclosure of 
partially completed areas of construction.  Provide locking entrances to prevent 
unauthorized entrance, vandalism, theft, and similar violations of security. 
1. Storage:  Where materials and equipment must be stored, and are of 

value or attractive for theft, provide a secure lockup.  Enforce discipline 
in connection with the installation and release of material to minimize the 
opportunity for theft and vandalism. 

G. Environmental Protection:  Provide protection, operate temporary facilities, and 
conduct construction in ways and by methods that comply with environmental 
regulations, and minimize the possibility that air, waterways, and subsoil might be 
contaminated or polluted or that other undesirable effects might result.  Avoid use 
of tools and equipment that produce harmful noise.  Restrict use of noise-making 
tools and equipment to hours that will minimize complaints from persons or firms 
near the site. 

 
3.05 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  Limit 
availability of temporary facilities to essential and intended uses to minimize 
waste and abuse. 
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B. Maintenance:  Maintain facilities in good operating condition until removal.  
Protect from damage by freezing temperatures and similar elements. 
1. Maintain operation of temporary enclosures, heating, cooling, humidity 

control, ventilation, and similar facilities on a 24-hour basis where 
required to achieve indicated results and to avoid possibility of damage. 

2. Protection:  Prevent water-filled piping from freezing.  Maintain markers 
for underground lines.  Protect from damage during excavation 
operations. 

C. Termination and Removal:  Unless the Architect requests that it be maintained 
longer, remove each temporary facility when the need has ended, when replaced 
by authorized use of a permanent facility, or no later than Substantial 
Completion.  Complete or, if necessary, restore permanent construction that may 
have been delayed because of interference with the temporary facility.  Repair 
damaged Work, clean exposed surfaces, and replace construction that cannot be 
satisfactorily repaired. 
1. Materials and facilities that constitute temporary facilities are the 

Contractor's property.  The Owner reserves the right to take possession 
of project identification signs. 

2. Remove temporary paving not intended for or acceptable for integration 
into permanent paving.  Where the area is intended for landscape 
development, remove soil and aggregate fill that do not comply with 
requirements for fill or subsoil in the area.  Remove materials 
contaminated with road oil, asphalt and other petrochemical compounds, 
and other substances that might impair growth of plant materials or 
lawns.  Repair or replace street paving, curbs, and sidewalks at the 
temporary entrances, as required by the governing authority. 

3. At Substantial Completion, clean and renovate permanent facilities used 
during the construction period including, but not limited to, the following: 
a) Replace air filters and clean inside of ductwork and housings. 
b) Replace significantly worn parts and parts subject to unusual 

operating conditions. 
c) Replace lamps burned out or noticeably dimmed by hours of 

use. 
  
END. 



 

 
 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 01600 - 1 

SECTION 01600 
 

MATERIALS AND EQUIPMENT 
 

PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section includes administrative and procedural requirements governing the 

Contractor's selection of products for use in the Project. 
1. Multiple Prime Contracts:  Provisions of this Section apply to the 

construction activities of each prime contractor. 
B. Related Sections:  The following Sections contain requirements that relate to this 

Section: 
1. Division 1 Section "Submittals" specifies requirements for submittal of the 

Contractor's Construction Schedule and the Submittal Schedule. 
2. Division 1 Section "Substitutions" specifies administrative procedures for 

handling requests for substitutions made after award of the Contract. 
 

1.02 DEFINITIONS 
A. Definitions used in this Article are not intended to change the meaning of other 

terms used in the Contract Documents, such as "specialties," "systems," 
"structure," "finishes," "accessories," and similar terms.  Such terms are self-
explanatory and have well-recognized meanings in the construction industry. 
1. "Products" are items purchased for incorporation in the Work, whether 

purchased for the Project or taken from previously purchased stock.  The 
term "product" includes the terms "material," "equipment," "system," and 
terms of similar intent. 
a) "Named Products" are items identified by the manufacturer's 

product name, including make or model number or other 
designation, shown or listed in the manufacturer's published 
product literature, that is current as of the date of the Contract 
Documents. 

b) "Foreign Products," as distinguished from "domestic products," 
are items substantially manufactured (50 percent or more of 
value) outside the United States and its possessions.  Products 
produced or supplied by entities substantially owned (more than 
50 percent) by persons who are not citizens of, nor living within, 
the United States and its possessions are also considered to be 
foreign products. 

2. "Materials" are products substantially shaped, cut, worked, mixed, 
finished, refined or otherwise fabricated, processed, or installed to form a 
part of the Work. 

3. "Equipment" is a product with operational parts, whether motorized or 
manually operated, that requires service connections, such as wiring or 
piping. 

 
1.03 SUBMITTALS 

A. Product List:  A list of products required is included at the end of this Section.  
Prepare a schedule in tabular form showing each product listed.  Include the 
manufacturer's name and proprietary product names for each item listed. 

B. Product List:  Prepare a list showing products specified in tabular form 
acceptable to the Architect.  Include generic names of products required.  Include 
the manufacturer's name and proprietary product names for each item listed. 
1. Coordinate product list with the Contractor's Construction Schedule and 

the Schedule of Submittals. 
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2. Form:  Prepare product list with information on each item tabulated under 
the following column headings: 
a) Related Specification Section number. 
b) Generic name used in Contract Documents. 
c) Proprietary name, model number, and similar designations. 
d) Manufacturer's name and address. 
e) Supplier's name and address. 
f) Installer's name and address. 
g) Projected delivery date or time span of delivery period. 

3. Initial Submittal:  Within 30 days after date of commencement of the 
Work, submit 3 copies of an initial product list.  Provide a written 
explanation for omissions of data and for known variations from Contract 
requirements. 
a) At the Contractor's option, the initial submittal may be limited to 

product selections and designations that must be established 
early in the Contract period. 

4. Completed List:  Within 60 days after date of commencement of the 
Work, submit 3 copies of the completed product list.  Provide a written 
explanation for omissions of data and for known variations from Contract 
requirements. 

5. Architect's Action:  The Architect will respond in writing to Contractor 
within 2 weeks of receipt of the completed product list.  No response 
within this period constitutes no objection to listed manufacturers or 
products but does not constitute a waiver of the requirement that 
products comply with Contract Documents.  The Architect's response will 
include a list of unacceptable product selections, containing a brief 
explanation of reasons for this action. 

 
1.04 QUALITY ASSURANCE 

A. Source Limitations:  To the fullest extent possible, provide products of the same 
kind from a single source. 
1. When specified products are available only from sources that do not, or 

cannot, produce a quantity adequate to complete project requirements in 
a timely manner, consult with the Architect to determine the most 
important product qualities before proceeding.  Qualities may include 
attributes, such as visual appearance, strength, durability, or 
compatibility.  When a determination has been made, select products 
from sources producing products that possess these qualities, to the 
fullest extent possible. 

B. Compatibility of Options:  When the Contractor is given the option of selecting 
between 2 or more products for use on the Project, the product selected shall be 
compatible with products previously selected, even if previously selected 
products were also options. 
1. Each prime contractor is responsible for providing products and 

construction methods that are compatible with products and construction 
methods of other prime or separate contractors. 

2. If a dispute arises between prime contractors over concurrently 
selectable, but incompatible products, the Architect will determine which 
products shall be retained and which are incompatible and must be 
replaced. 

C. Foreign Product Limitations:  Except under one or more of the following 
conditions, provide domestic products, not foreign products, for inclusion in the 
Work: 
1. No available domestic product complies with the Contract Documents. 
2. Domestic products that comply with the Contract Documents are 
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available only at prices or terms substantially higher than foreign 
products that comply with the Contract Documents. 

D. Nameplates:  Except for required labels and operating data, do not attach or 
imprint manufacturer's or producer's nameplates or trademarks on exposed 
surfaces of products that will be exposed to view in occupied spaces or on the 
exterior. 
1. Labels:  Locate required product labels and stamps on concealed 

surfaces or, where required for observation after installation, on 
accessible surfaces that are not conspicuous. 

2. Equipment Nameplates:  Provide a permanent nameplate on each item 
of service-connected or power-operated equipment.  Locate on an easily 
accessible surface that is inconspicuous in occupied spaces.  The 
nameplate shall contain the following information and other essential 
operating data: 
a) Name of product and manufacturer. 
b) Model and serial number. 
c) Capacity. 
d) Speed. 
e) Ratings. 

 
1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products according to the manufacturer's 
recommendations, using means and methods that will prevent damage, 
deterioration, and loss, including theft. 
1. Schedule delivery to minimize long-term storage at the site and to 

prevent overcrowding of construction spaces. 
2. Coordinate delivery with installation time to assure minimum holding time 

for items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses. 

3. Deliver products to the site in an undamaged condition in the 
manufacturer's original sealed container or other packaging system, 
complete with labels and instructions for handling, storing, unpacking, 
protecting, and installing. 

4. Inspect products upon delivery to ensure compliance with the Contract 
Documents and to ensure that products are undamaged and properly 
protected. 

5. Store products at the site in a manner that will facilitate inspection and 
measurement of quantity or counting of units. 

6. Store heavy materials away from the Project structure in a manner that 
will not endanger the supporting construction. 

7. Store products subject to damage by the elements above ground, under 
cover in a weathertight enclosure, with ventilation adequate to prevent 
condensation.  Maintain temperature and humidity within range required 
by manufacturer's instructions. 

 
PART 2 PRODUCTS 
 

2.01 PRODUCT SELECTION 
A. General Product Requirements:  Provide products that comply with the Contract 

Documents, that are undamaged and, unless otherwise indicated, new at the 
time of installation. 
1. Provide products complete with accessories, trim, finish, safety guards, 

and other devices and details needed for a complete installation and the 
intended use and effect. 

2. Standard Products:  Where available, provide standard products of types 



 

 
 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 01600 - 4 

that have been produced and used successfully in similar situations on 
other projects. 

B. Product Selection Procedures:  The Contract Documents and governing 
regulations govern product selection.  Procedures governing product selection 
include the following: 
1. Proprietary Specification Requirements:  Where Specifications name 

only a single product or manufacturer, provide the product indicated.  No 
substitutions will be permitted. 

2. Semiproprietary Specification Requirements:  Where Specifications 
name 2 or more products or manufacturers, provide 1 of the products 
indicated.  No substitutions will be permitted. 
a) Where Specifications specify products or manufacturers by 

name, accompanied by the term "or equal" or "or approved 
equal," comply with the Contract Document provisions 
concerning "substitutions" to obtain approval for use of an 
unnamed product. 

3. Nonproprietary Specifications:  When Specifications list products or 
manufacturers that are available and may be incorporated in the Work, 
but do not restrict the Contractor to use of these products only, the 
Contractor may propose any available product that complies with 
Contract requirements.  Comply with Contract Document provisions 
concerning "substitutions" to obtain approval for use of an unnamed 
product. 

4. Descriptive Specification Requirements:  Where Specifications describe 
a product or assembly, listing exact characteristics required, with or 
without use of a brand or trade name, provide a product or assembly that 
provides the characteristics and otherwise complies with Contract 
requirements. 

5. Performance Specification Requirements:  Where Specifications require 
compliance with performance requirements, provide products that 
comply with these requirements and are recommended by the 
manufacturer for the application indicated. 
a) Manufacturer's recommendations may be contained in published 

product literature or by the manufacturer's certification of 
performance. 

6. Compliance with Standards, Codes, and Regulations:  Where 
Specifications only require compliance with an imposed code, standard, 
or regulation, select a product that complies with the standards, codes, 
or regulations specified. 

7. Visual Matching:  Where Specifications require matching an established 
Sample, the Architect's decision will be final on whether a proposed 
product matches satisfactorily. 
a) Where no product available within the specified category 

matches satisfactorily and complies with other specified 
requirements, comply with provisions of the Contract Documents 
concerning "substitutions" for selection of a matching product in 
another product category. 

8. Visual Selection:  Where specified product requirements include the 
phrase "... as selected from manufacturer's standard colors, patterns, 
textures ..." or a similar phrase, select a product and manufacturer that 
complies with other specified requirements.  The Architect will select the 
color, pattern, and texture from the product line selected. 

9. Allowances:  Refer to individual Specification Sections and "Allowance" 
provisions in Division 1 for allowances that control product selection and 
for procedures required for processing such selections. 
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PART 3 EXECUTION 
 

3.01 INSTALLATION OF PRODUCTS 
A. Comply with manufacturer's instructions and recommendations for installation of 

products in the applications indicated.  Anchor each product securely in place, 
accurately located and aligned with other Work. 
1. Clean exposed surfaces and protect as necessary to ensure freedom 

from damage and deterioration at time of Substantial Completion. 
 
END.  
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SECTION 01631 
 

SUBSTITUTIONS 
 

PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section includes administrative and procedural requirements for handling 

requests for substitutions made after award of the Contract. 
1. Multiple Prime Contracts:  Provisions of this Section apply to the 

construction activities of each prime contractor. 
B. Related Sections:  The following Sections contain requirements that relate to this 

Section: 
1. Division 1 Section "Submittals" specifies requirements for submitting the 

Contractor's Construction Schedule and the Submittal Schedule. 
2. Division 1 Section "Materials and Equipment" specifies requirements 

governing the Contractor's selection of products and product options. 
 

1.02 DEFINITIONS 
A. Definitions in this Article do not change or modify the meaning of other terms 

used in the Contract Documents. 
B. Substitutions:  Changes in products, materials, equipment, and methods of 

construction required by the Contract Documents proposed by the Contractor 
after award of the Contract are considered to be requests for substitutions.  The 
following are not considered to be requests for substitutions: 
1. Substitutions requested during the bidding period, and accepted by 

Addendum prior to award of the Contract, are included in the Contract 
Documents and are not subject to requirements specified in this Section 
for substitutions. 

2. Revisions to the Contract Documents requested by the Owner or 
Architect. 

3. Specified options of products and construction methods included in the 
Contract Documents. 

4. The Contractor's determination of and compliance with governing 
regulations and orders issued by governing authorities. 

 
1.03 SUBMITTALS 

A. Substitution Request Submittal:  The Architect will consider requests for 
substitution if received within 10 days after commencement of the Work.  
Requests received more than 10 days after commencement of the Work may be 
considered or rejected at the discretion of the Architect. 
1. Submit 3 copies of each request for substitution for consideration.  

Submit requests in the form and according to procedures required for 
change-order proposals. 

2. Identify the product or the fabrication or installation method to be 
replaced in each request.  Include related Specification Section and 
Drawing numbers. 

3. Provide complete documentation showing compliance with the 
requirements for substitutions, and the following information, as 
appropriate: 
a) Coordination information, including a list of changes or 

modifications needed to other parts of the Work and to 
construction performed by the Owner and separate contractors, 
that will be necessary to accommodate the proposed 
substitution. 

b) A detailed comparison of significant qualities of the proposed 
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substitution with those of the Work specified.  Significant 
qualities may include elements, such as performance, weight, 
size, durability, and visual effect. 

c) Product Data, including Drawings and descriptions of products 
and fabrication and installation procedures. 

d) Samples, where applicable or requested. 
e) A statement indicating the substitution's effect on the 

Contractor's Construction Schedule compared to the schedule 
without approval of the substitution.  Indicate the effect of the 
proposed substitution on overall Contract Time. 

f) Cost information, including a proposal of the net change, if any in 
the Contract Sum. 

g) The Contractor's certification that the proposed substitution 
conforms to requirements in the Contract Documents in every 
respect and is appropriate for the applications indicated. 

h) The Contractor's waiver of rights to additional payment or time 
that may subsequently become necessary because of the failure 
of the substitution to perform adequately. 

4. Architect's Action:  If necessary, the Architect will request additional 
information or documentation for evaluation within one week of receipt of 
a request for substitution.  The Architect will notify the Contractor of 
acceptance or rejection of the substitution within 2 weeks of receipt of 
the request, or one week of receipt of additional information or 
documentation, whichever is later.  Acceptance will be in the form of a 
change order. 
a) Use the product specified if the Architect cannot make a decision 

on the use of a proposed substitute within the time allocated. 
 
PART 2 PRODUCTS 
 

2.01 SUBSTITUTIONS 
A. Conditions:  The Architect will receive and consider the Contractor's request for 

substitution when one or more of the following conditions are satisfied, as 
determined by the Architect.  If the following conditions are not satisfied, the 
Architect will return the requests without action except to record noncompliance 
with these requirements. 
1. Extensive revisions to the Contract Documents are not required. 
2. Proposed changes are in keeping with the general intent of the Contract 

Documents. 
3. The request is timely, fully documented, and properly submitted. 
4. The specified product or method of construction cannot be provided 

within the Contract Time.  The Architect will not consider the request if 
the product or method cannot be provided as a result of failure to pursue 
the Work promptly or coordinate activities properly. 

5. The request is directly related to an "or-equal" clause or similar language 
in the Contract Documents. 

6. The requested substitution offers the Owner a substantial advantage, in 
cost, time, energy conservation, or other considerations, after deducting 
additional responsibilities the Owner must assume.  The Owner's 
additional responsibilities may include compensation to the Architect for 
redesign and evaluation services, increased cost of other construction by 
the Owner, and similar considerations. 

7. The specified product or method of construction cannot receive 
necessary approval by a governing authority, and the requested 
substitution can be approved. 

8. The specified product or method of construction cannot be provided in a 
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manner that is compatible with other materials and where the Contractor 
certifies that the substitution will overcome the incompatibility. 

9. The specified product or method of construction cannot be coordinated 
with other materials and where the Contractor certifies that the proposed 
substitution can be coordinated. 

10. The specified product or method of construction cannot provide a 
warranty required by the Contract Documents and where the Contractor 
certifies that the proposed substitution provides the required warranty. 

11. Where a proposed substitution involves more than one prime contractor, 
each contractor shall cooperate with the other contractors involved to 
coordinate the Work, provide uniformity and consistency, and assure 
compatibility of products. 

B. The Contractor's submittal and the Architect's acceptance of Shop Drawings, 
Product Data, or Samples for construction activities not complying with the 
Contract Documents do not constitute an acceptable or valid request for 
substitution, nor do they constitute approval. 

 
PART 3 EXECUTION  (Not Applicable) 
 
END.  
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SECTION 01700 
 

CONTRACT CLOSEOUT 
 

PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section includes administrative and procedural requirements for contract 

closeout including, but not limited to, the following: 
1. Inspection procedures. 
2. Project record document submittal. 
3. Operation and maintenance manual submittal. 
4. Submittal of warranties. 
5. Final cleaning. 

B. Closeout requirements for specific construction activities are included in the 
appropriate Sections in Divisions 2 through 16. 

 
1.02 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for certification of 
Substantial Completion, complete the following.  List exceptions in the request. 
1. In the Application for Payment that coincides with, or first follows, the 

date Substantial Completion is claimed, show 100 percent completion for 
the portion of the Work claimed as substantially complete. 
a) Include supporting documentation for completion as indicated in 

these Contract Documents and a statement showing an 
accounting of changes to the Contract Sum. 

b) If 100 percent completion cannot be shown, include a list of 
incomplete items, the value of incomplete construction, and 
reasons the Work is not complete. 

2. Advise the Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance 

agreements, final certifications, and similar documents. 
4. Obtain and submit releases enabling the Owner unrestricted use of the 

Work and access to services and utilities.  Include occupancy permits, 
operating certificates, and similar releases. 

5. Submit record drawings, maintenance manuals, final project 
photographs, damage or settlement surveys, property surveys, and 
similar final record information. 

6. Deliver tools, spare parts, extra stock, and similar items. 
7. Make final changeover of permanent locks and transmit keys to the 

Owner.  Advise the Owner's personnel of changeover in security 
provisions. 

8. Complete startup testing of systems and instruction of the Owner's 
operation and maintenance personnel.  Discontinue and remove 
temporary facilities from the site, along with mockups, construction tools, 
and similar elements. 

9. Complete final cleanup requirements, including touchup painting. 
10. Touch up and otherwise repair and restore marred, exposed finishes. 

B. Inspection Procedures:  On receipt of a request for inspection, the Architect will 
either proceed with inspection or advise the Contractor of unfilled requirements.  
The Architect will prepare the Certificate of Substantial Completion following 
inspection or advise the Contractor of construction that must be completed or 
corrected before the certificate will be issued. 
1. The Architect will repeat inspection when requested and assured that the 

Work is substantially complete. 
2. Results of the completed inspection will form the basis of requirements 
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for final acceptance. 
 

1.03 FINAL ACCEPTANCE 
A. Preliminary Procedures:  Before requesting final inspection for certification of 

final acceptance and final payment, complete the following.  List exceptions in 
the request. 
1. Submit the final payment request with releases and supporting 

documentation not previously submitted and accepted.  Include 
insurance certificates for products and completed operations where 
required. 

2. Submit an updated final statement, accounting for final additional 
changes to the Contract Sum. 

3. Submit a certified copy of the Architect's final inspection list of items to 
be completed or corrected, endorsed and dated by the Architect.  The 
certified copy of the list shall state that each item has been completed or 
otherwise resolved for acceptance and shall be endorsed and dated by 
the Architect. 

4. Submit final meter readings for utilities, a measured record of stored fuel, 
and similar data as of the date of Substantial Completion or when the 
Owner took possession of and assumed responsibility for corresponding 
elements of the Work. 

5. Submit consent of surety to final payment. 
6. Submit a final liquidated damages settlement statement. 
7. Submit evidence of final, continuing insurance coverage complying with 

insurance requirements. 
8.  Submit to the Architect 

a)  One (1) hard copy and two (2) electronic copies of the record 
drawings, specifications, product data, maintenance manuals, 
construction and final project photographs and miscellaneous 
record submittals. 

B. Reinspection Procedure:  The Architect will reinspect the Work upon receipt of 
notice that the Work, including inspection list items from earlier inspections, has 
been completed, except for items whose completion is delayed under 
circumstances acceptable to the Architect. 
1. Upon completion of reinspection, the Architect will prepare a certificate of 

final acceptance.  If the Work is incomplete, the Architect will advise the 
Contractor of Work that is incomplete or of obligations that have not been 
fulfilled but are required for final acceptance. 

2. If necessary, reinspection will be repeated. 
 

1.04 RECORD DOCUMENT SUBMITTALS 
A. General:  Do not use record documents for construction purposes.  Protect 

record documents from deterioration and loss in a secure, fire-resistant location.  
Provide access to record documents for the Architect's reference during normal 
working hours. 

B. Record Drawings:  Maintain a clean, undamaged set of blue or black line white-
prints of Contract Drawings and Shop Drawings.  Mark the set to show the actual 
installation where the installation varies substantially from the Work as originally 
shown.  Mark which drawing is most capable of showing conditions fully and 
accurately.  Where Shop Drawings are used, record a cross-reference at the 
corresponding location on the Contract Drawings.  Give particular attention to 
concealed elements that would be difficult to measure and record at a later date. 
1. Mark record sets with red erasable pencil.  Use other colors to 

distinguish between variations in separate categories of the Work. 
2. Mark new information that is important to the Owner but was not shown 

on Contract Drawings or Shop Drawings. 
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3. Note related change-order numbers where applicable. 
4. Organize record drawing sheets into manageable sets.  Bind sets with 

durable-paper cover sheets; print suitable titles, dates, and other 
identification on the cover of each set. 

C. Record Specifications:  Maintain one complete copy of the Project Manual, 
including addenda.  Include with the Project Manual one copy of other written 
construction documents, such as Change Orders and modifications issued in 
printed form during construction. 
1. Mark these documents to show substantial variations in actual Work 

performed in comparison with the text of the Specifications and 
modifications. 

2. Give particular attention to substitutions and selection of options and 
information on concealed construction that cannot otherwise be readily 
discerned later by direct observation. 

3. Note related record drawing information and Product Data. 
4. Upon completion of the Work, submit record Specifications to the 

Architect for the Owner's records. 
D. Record Product Data:  Maintain one copy of each Product Data submittal.  Note 

related Change Orders and markup of record drawings and Specifications. 
1. Mark these documents to show significant variations in actual Work 

performed in comparison with information submitted.  Include variations 
in products delivered to the site and from the manufacturer's installation 
instructions and recommendations. 

2. Give particular attention to concealed products and portions of the Work 
that cannot otherwise be readily discerned later by direct observation. 

3. Upon completion of markup, submit complete set of record Product Data 
to the Architect for the Owner's records. 

E. Record Sample Submitted:  Immediately prior to Substantial Completion, the 
Contractor shall meet with the Architect and the Owner's personnel at the Project 
Site to determine which Samples are to be transmitted to the Owner for record 
purposes.  Comply with the Owner's instructions regarding delivery to the 
Owner's Sample storage area. 

F. Miscellaneous Record Submittals:  Refer to other Specification Sections for 
requirements of miscellaneous record keeping and submittals in connection with 
actual performance of the Work.  Immediately prior to the date or dates of 
Substantial Completion, complete miscellaneous records and place in good 
order.  Identify miscellaneous records properly and bind or file, ready for 
continued use and reference.  Submit to the Architect for the Owner's records. 

G. Maintenance Manuals:  Organize operation and maintenance data into suitable 
sets of manageable size.  Bind properly indexed data in individual, heavy-duty, 2-
inch (51-mm), 3-ring, vinyl-covered binders, with pocket folders for folded sheet 
information.  Mark appropriate identification on front and spine of each binder.  
Include the following types of information: 
1. Emergency instructions. 
2. Spare parts list. 
3. Copies of warranties. 
4. Wiring diagrams. 
5. Recommended "turn-around" cycles. 
6. Inspection procedures. 
7. Shop Drawings and Product Data. 
8. Fixture lamping schedule. 

H.         As-Built Survey: The contractor shall hire a registered State of Georgia surveyor  
 to perform a final as-built and topographic survey of the site and to produce as- 
 built drawings for submittal to the architect. The survey shall include all utlitlies,  
 structures, paving, etc. and shall meet the requirements of the Land Disturbance  
 Regulations of the jurisdiction in which the project is located. 
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PART 2 PRODUCTS  (Not Applicable) 
 
PART 3 EXECUTION 
 

3.01 CLOSEOUT PROCEDURES 
A. Operation and Maintenance Instructions:  Arrange for each Installer of equipment 

that requires regular maintenance to meet with the Owner's personnel to provide 
instruction in proper operation and maintenance.  The owner training shall be 
digitally videoed and become part of the closeout document submittal.  Provide 
instruction by manufacturer's representatives if installers are not experienced in 
operation and maintenance procedures.  Include a detailed review of the 
following items: 
1. Maintenance manuals. 
2. Record documents. 
3. Spare parts and materials. 
4. Tools. 
5. Lubricants. 
6. Fuels. 
7. Identification systems. 
8. Control sequences. 
9. Hazards. 
10. Cleaning. 
11. Warranties and bonds. 
12. Maintenance agreements and similar continuing commitments. 
13. All kitchen equipment (instruction by manufacturer’s representatives 

only). 
B. As part of instruction for operating equipment, demonstrate the following 

procedures: 
1. Startup. 
2. Shutdown. 
3. Emergency operations. 
4. Noise and vibration adjustments. 
5. Safety procedures. 
6. Economy and efficiency adjustments. 
7. Effective energy utilization. 

 
3.02 FINAL CLEANING 

A. General:  The General Conditions require general cleaning during construction.  
Regular site cleaning is included in Division 1 Section "Construction Facilities and 
Temporary Controls." 

B. Cleaning:  Employ experienced workers or professional cleaners for final 
cleaning.  Clean each surface or unit to the condition expected in a normal, 
commercial building cleaning and maintenance program.  Comply with 
manufacturer's instructions. 
1. Complete the following cleaning operations before requesting inspection 

for certification of Substantial Completion. 
a) Remove labels that are not permanent labels. 
b) Clean transparent materials, including mirrors and glass in doors 

and windows.  Remove glazing compounds and other 
substances that are noticeable vision-obscuring materials.  
Replace chipped or broken glass and other damaged 
transparent materials. 

c) Clean exposed exterior and interior hard-surfaced finishes to a 
dust-free condition, free of stains, films, and similar foreign 
substances.  Restore reflective surfaces to their original 
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condition.  Leave concrete floors broom clean.  Vacuum 
carpeted surfaces. 

d) Wipe surfaces of mechanical and electrical equipment.  Remove 
excess lubrication and other substances.  Clean plumbing 
fixtures to a sanitary condition.  Clean light fixtures and lamps. 

e) Clean the site, including landscape development areas, of 
rubbish, litter, and other foreign substances.  Sweep paved 
areas broom clean; remove stains, spills, and other foreign 
deposits.  Rake grounds that are neither paved nor planted to a 
smooth, even-textured surface. 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final 
inspection and rid the Project of rodents, insects, and other pests. 

D. Removal of Protection:  Remove temporary protection and facilities installed for 
protection of the Work during construction. 

E. Compliance:  Comply with regulations of authorities having jurisdiction and safety 
standards for cleaning.  Do not burn waste materials.  Do not bury debris or 
excess materials on the Owner's property.  Do not discharge volatile, harmful, or 
dangerous materials into drainage systems.  Remove waste materials from the 
site and dispose of lawfully. 
1. Where extra materials of value remain after completion of associated 

Work, they become the Owner's property.  Dispose of these materials as 
directed by the Owner. 

 
END. 
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SECTION 02070 
 

SELECTIVE DEMOLITION 
 
PART 1 - GENERAL 
 

1.01 SUMMARY 
A. This Section includes the following: 

1. Demolition and removal of selected portions of a building. 
2. Demolition and removal of selected site elements. 
3. Patching and repairs.  

 
1.02 DEFINITIONS 

A. Remove:  Remove and legally dispose of items except those indicated to be 
reinstalled, salvaged, or to remain the Owner's property. 

B. Remove and Salvage:  Items indicated to be removed and salvaged remain the 
Owner's property.  Remove, clean, and pack or crate items to protect against 
damage.  Identify contents of containers and deliver to Owner's designated 
storage area. 

C. Remove and Reinstall:  Remove items indicated; clean, service, and otherwise 
prepare them for reuse; store and protect against damage.  Reinstall items in the 
same locations or in locations indicated. 

D. Existing to Remain:  Protect construction indicated to remain against damage 
and soiling during selective demolition.  When permitted by the Architect, items 
may be removed to a suitable, protected storage location during selective 
demolition and then cleaned and reinstalled in their original locations. 

 
1.03 MATERIALS OWNERSHIP 

A. Except for items or materials indicated to be reused, salvaged, reinstalled, or 
otherwise indicated to remain the Owner's property, demolished materials shall 
become the Contractor's property and shall be removed from the site with further 
disposition at the Contractor's option. 

 
1.04 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the 
Contract and Division 1 Specification Sections, for information only, unless 
otherwise indicated. 

B. Proposed dust-control measures. 
C. Proposed noise-control measures. 
D. Schedule of selective demolition activities indicating the following: 

1. Detailed sequence of selective demolition and removal work, with 
starting and ending dates for each activity. 

2. Interruption of utility services. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Detailed sequence of selective demolition and removal work to ensure 

uninterrupted progress of Owner's on-site operations. 
5. Coordination of Owner's continuing occupancy of portions of existing 

building and of Owner's partial occupancy of completed Work. 
6. Locations of temporary partitions and means of egress. 

E. Inventory of items to be removed and salvaged. 
F. Inventory of items to be removed by Owner. 
G. Photographs or videotape, sufficiently detailed, of existing conditions of adjoining 

construction and site improvements that might be misconstrued as damage 
caused by selective demolition operations. 

H.  Record drawings at Project closeout according to Division 1 Section "Contract 
Closeout." 
1. Identify and accurately locate capped utilities and other subsurface 
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structural, electrical, or mechanical conditions. 
I. Landfill records indicating receipt and acceptance of hazardous wastes by a 

landfill facility licensed to accept hazardous wastes. 
 

1.05 QUALITY ASSURANCE 
A. Demolition Firm Qualifications:  Engage an experienced firm that has 

successfully completed selective demolition Work similar to that indicated for this 
Project. 

B. Regulatory Requirements:  Comply with governing EPA notification regulations 
before starting selective demolition.  Comply with hauling and disposal 
regulations of authorities having jurisdiction. 

 
1.06 PROJECT CONDITIONS 

A. Owner will occupy portions of the building immediately adjacent to selective 
demolition area.  Conduct selective demolition so that Owner's operations will not 
be disrupted.  Provide not less than 72 hours' notice to Owner of activities that 
will affect Owner's operations. 

B. Owner assumes no responsibility for actual condition of buildings to be 
selectively demolished. 
1. Conditions existing at time of inspection for bidding purpose will be 

maintained by Owner as far as practical. 
C. Asbestos:  It is not expected that asbestos will be encountered in the Work.  If 

any materials suspected of containing asbestos are encountered, do not disturb 
the materials.  Immediately notify the Architect and the Owner. 
1. Asbestos will be removed by Owner before start of Work. 

D. Storage or sale of removed items or materials on-site will not be permitted. 
 
1.07 SCHEDULING 

A. Arrange selective demolition schedule so as not to interfere with Owner's on-site 
operations. 

 
1.08 WARRANTY 

A. Existing Special Warranty:  Remove, replace, patch, and repair materials and 
surfaces cut or damaged during selective demolition, by methods and with 
materials so as not to void existing warranties. 

 
PART 2 - PRODUCTS   
 

2.01 REPAIR MATERIALS 
A. Use repair materials identical to existing materials. 

1. Where identical materials are unavailable or cannot be used for exposed 
surfaces, use materials that visually match existing adjacent surfaces to 
the fullest extent possible. 

2. Use materials whose installed performance equals or surpasses that of 
existing materials. 

 
PART 3 - EXECUTION 
 

3.01 EXAMINATION 
A. Verify that utilities have been disconnected and capped. 
B. Survey existing conditions and correlate with requirements indicated to determine 

extent of selective demolition required. 
C. Inventory and record the condition of items to be removed and reinstalled and 

items to be removed and salvaged. 
D. When unanticipated mechanical, electrical, or structural elements that conflict 

with the intended function or design are encountered, investigate and measure 
the nature and extent of the conflict.  Promptly submit a written report to the 
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Architect. 
E. Survey the condition of the building to determine whether removing any element 

might result in structural deficiency or unplanned collapse of any portion of the 
structure or adjacent structures during selective demolition. 

F. Perform surveys as the Work progresses to detect hazards resulting from 
selective demolition activities. 

 
3.02 UTILITY SERVICES 

A. Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 
1. Do not interrupt existing utilities serving occupied or operating facilities, 

except when authorized in writing by Owner and authorities having 
jurisdiction.  Provide temporary services during interruptions to existing 
utilities, as acceptable to Owner and to governing authorities. 
a) Provide not less than 72 hours' notice to Owner if shutdown of 

service is required during changeover. 
B. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated 

utility services serving building to be selectively demolished. 
1. Arrange to shut off indicated utilities with utility companies. 
2. Where utility services are required to be removed, relocated, or 

abandoned, provide bypass connections to maintain continuity of service 
to other parts of the building before proceeding with selective demolition. 

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, 
or plug and seal the remaining portion of pipe or conduit after bypassing. 

C. Utility Requirements:  Refer to Division 15 and 16 Sections for shutting off, 
disconnecting, removing, and sealing or capping utility services.  Do not start 
selective demolition work until utility disconnecting and sealing have been 
completed and verified in writing. 

 
3.03 PREPARATION 

A. Drain, purge, or otherwise remove, collect, and dispose of chemicals, gases, 
explosives, acids, flammables, or other dangerous materials before proceeding 
with selective demolition operations. 

B. Employ a certified, licensed exterminator to treat building and to control rodents 
and vermin before and during selective demolition operations. 

C. Conduct demolition operations and remove debris to ensure minimum 
interference with roads, streets, walks, and other adjacent occupied and used 
facilities. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or 

used facilities without permission from Owner and authorities having 
jurisdiction.  Provide alternate routes around closed or obstructed traffic 
ways if required by governing regulations. 

D. Conduct demolition operations to prevent injury to people and damage to 
adjacent buildings and facilities to remain.  Ensure safe passage of people 
around selective demolition area. 
1. Erect temporary protection, such as walks, fences, railings, canopies, 

and covered passageways, where required by authorities having 
jurisdiction. 

2. Protect existing site improvements, appurtenances, and landscaping to 
remain. 

3. Erect a plainly visible fence around drip line of individual trees or around 
perimeter drip line of groups of trees to remain. 

4. Provide temporary weather protection, during interval between 
demolition and removal of existing construction, on exterior surfaces and 
new construction to ensure that no water leakage or damage occurs to 
structure or interior areas. 

5. Protect walls, ceilings, floors, and other existing finish work that are to 
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remain and are exposed during selective demolition operations. 
6. Cover and protect furniture, furnishings, and equipment that have not 

been removed. 
E. Erect and maintain dustproof partitions and temporary enclosures to limit dust 

and dirt migration and to separate areas from fumes and noise. 
1. Construct dustproof partitions of not less than nominal 4-inch (100-mm) 

studs, 5/8-inch (16-mm) gypsum wallboard with joints taped on occupied 
side, and 1/2-inch (13-mm) fire-retardant plywood on the demolition side. 

2. Insulate partition to provide noise protection to occupied areas. 
3. Seal joints and perimeter.  Equip partitions with dustproof doors and 

security locks. 
4. Protect air-handling equipment. 
5. Weatherstrip openings. 

F. Provide and maintain interior and exterior shoring, bracing, or structural support 
to preserve stability and prevent movement, settlement, or collapse of building to 
be selectively demolished. 
1. Strengthen or add new supports when required during progress of 

selective demolition. 
 
3.04 POLLUTION CONTROLS 

A. Use water mist, temporary enclosures, and other suitable methods to limit the 
spread of dust and dirt.  Comply with governing environmental protection 
regulations. 
1. Do not use water when it may damage existing construction or create 

hazardous or objectionable conditions, such as ice, flooding, and 
pollution. 

B. Remove and transport debris in a manner that will prevent spillage on adjacent 
surfaces and areas. 
1. Remove debris from elevated portions of building by chute, hoist, or 

other device that will convey debris to grade level. 
C. Clean adjacent structures and improvements of dust, dirt, and debris caused by 

selective demolition operations.  Return adjacent areas to condition existing 
before start of selective demolition. 

 
3.05 SELECTIVE DEMOLITION 

A. Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete Work within 
limitations of governing regulations and as follows: 
1. Proceed with selective demolition systematically, from higher to lower 

level.  Complete selective demolition work above each floor or tier before 
disturbing supporting members on lower levels. 

2. 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.  To minimize disturbance of adjacent 
surfaces, use hand or small power tools designed for sawing or grinding, 
not hammering and chopping.  Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to 
avoid marring existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable 
materials. At concealed spaces, such as duct and pipe interiors, verify 
condition and contents of hidden space before starting flame-cutting 
operations.  Maintain portable fire-suppression devices during flame-
cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable 

materials and promptly dispose of off-site. 
7. Remove structural framing members and lower to ground by method 
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suitable to avoid free fall and to prevent ground impact or dust 
generation. 

8. Locate selective demolition equipment throughout the structure and 
remove debris and materials so as not to impose excessive loads on 
supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly.  On-site storage or 
sale of removed items is prohibited. 

10. Return elements of construction and surfaces to remain to condition 
existing before start of selective demolition operations. 

B. Demolish concrete and masonry in small sections.  Cut concrete and masonry at 
junctures with construction to remain, using power-driven masonry saw or hand 
tools; do not use power-driven impact tools. 

C. Remove air-conditioning equipment without releasing refrigerants. 
 

3.06 PATCHING AND REPAIRS 
A. Promptly patch and repair holes and damaged surfaces caused to adjacent 

construction by selective demolition operations. 
B. Patching is specified in Division 1 Section "Cutting and Patching." 
C. Where repairs to existing surfaces are required, patch to produce surfaces 

suitable for new materials. 
1. Completely fill holes and depressions in existing masonry walls to remain 

with an approved masonry patching material, applied according to 
manufacturer's printed recommendations. 

D. Restore exposed finishes of patched areas and extend finish restoration into 
adjoining construction to remain in a manner that eliminates evidence of patching 
and refinishing. 

E. Patch and repair floor and wall surfaces in the new space where demolished 
walls or partitions extend one finished area into another.  Provide a flush and 
even surface of uniform color and appearance. 
1. Closely match texture and finish of existing adjacent surface. 
2. Patch with durable seams that are as invisible as possible.  Comply with 

specified tolerances. 
3. Where patching smooth painted surfaces, extend final paint coat over 

entire unbroken surface containing the patch after the surface has 
received primer and second coat. 

4. Remove existing floor and wall coverings and replace with new 
materials, if necessary, to achieve uniform color and appearance. 

5. Inspect and test patched areas to demonstrate integrity of the 
installation, where feasible. 

F. Patch, repair, or rehang existing ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

 
3.07 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Promptly dispose of demolished materials.  Do not allow demolished 
materials to accumulate on-site. 

B. Burning:  Do not burn demolished materials. 
C. Disposal:  Transport demolished materials off Owner's property and legally 

dispose of them. 
 

3.08 CLEANING 
A. Sweep the building broom clean on completion of selective demolition operation. 
B. Change filters on air-handling equipment on completion of selective demolition 

operations. 
END  
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SECTION 02100 
 

TEMPORARY FENCES AND GATES 
 
PART 1 GENERAL 
 

1.01 SUMMARY 
A. Scope 

1. The construction of the temporary construction fencing shall use this 
specification as a general guideline as necessary to provide a fencing 
system which will maintain a barrier to the public throughout the life of 
the construction project. 

2. Temporary fencing shall be 6'-0" high chain link fence with 85% closed 
mesh windscreen fabric, color:  beige.  Gates shall be 6'-0" high to match 
the fence construction. 

3. Use of used fencing which generally conforms to this specification is 
acceptable.  Used fencing which is excessively damaged, distorted or 
rusting is not acceptable. 

B. Section Includes: 
1. Chain link fence framework, fabric, gates and accessories. 

 
1.02 REFERENCES  

A. American Society for Testing and Materials (ASTM): 
1. ASTM A 90 - Tests for Weight of Coating on Zinc-Coated (Galvanized) 

Iron or Steel Articles. 
2. ASTM A 116 - Specification for Zinc-Coated (Galvanized) Steel Woven 

Wire Fence Fabric. 
3. ASTM A 121 - Specification for Zinc-Coated (Galvanized) Steel Barbed 

Wire. 
4. ASTM A 123 - Specification for Zinc (Hot- Dip Galvanized) Coatings on 

Iron and Steel Products. 
5. ASTM A 392 - Specification for Zinc-Coated Steel Chain-Link Fence 

Fabric. 
6. ASTM F 567 - Specification for Installation of Chain Link Fence. 
7. ASTM A 570 - Specification for Hot-Rolled Carbon Steel Sheet and Strip, 

Structural Quality. 
8. ASTM A 572 - Specification for High-Strength Low-Alloy Columbium-

Vanadium Steels of Structural Quality. 
9. ASTM A 585 -  Specification for Aluminum Coated Steel Barbed Wire. 
10. ASTM A 824 - Specification for Metallic-Coated Steel Marcelled Tension 

Wire Use with Chain Link Fence. 
11. ASTM F 669 - Specification for Strength Requirements of Metal Posts 

and Rails for Industrial Chain Link Fence. 
12. ASTM F 668 - Specification for Poly (Vinyl Chloride) (PVC) Coated Steel 

Chain Link Fence Fabric. 
13. ASTM F 900 - Specification for Industrial and Commercial Swing Gates. 
14. ASTM F 1083 - Specification for Pipe, Steel, Hot-Dipped Zinc Coated 

(Galvanized) Welded, For Fence Structures. 
15. ASTM F 1234 - Specification for Protective Coatings on Steel Framework 

for Fences. 
B. Chain Link Fence Manufacturer's Institute (CLFMI): 

1. CMFMI PM - Product Manual. 
 

1.03 SUBMITTALS 
A. Required Submittals 

1. No submittal is required for the temporary construction fencing. 
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PART 2 PRODUCTS 
 

2.01 MANUFACTURERS 
A. Subject to compliance with project requirements, manufacturer's offering 

Products which may be incorporated in the Work include the following: 
1. American Fence Corporation, Phoenix, AZ  (602) 272-6606. 
2. Anchor Fence Incorporated, Baltimore, MD (410) 633-6500. 
3. Cyclone Fence, USX Corporation, Chicago, IL  (312) 646-6116. 
4. Security Fence Mfg., Brighton, MI (800-220-2110. 

 
2.02 MATERIALS AND COMPONENTS 

A. Conform to CLFMI Product Manual.   
 

2.03 MIXES 
A. Concrete:  Specified in Section 03300. 
B. Grout:  Specified in Section 03300, premixed, factory-packaged, non-staining, 

non-corrosive grout.  Provide type formulated for exterior application. 
 
PART 3 EXECUTION 
 

3.01 EXAMINATION 
A. Verification of Conditions:  Verify that field measurements, surfaces, substrates 

and conditions are as required, and ready to receive Work. 
 

3.02 ACCEPTANCE OF USED MATERIALS 
A. Used fencing which is excessively damaged, distorted or rusting is not 

acceptable.  Remove and replace any temporary fencing which is damaged or 
rusting or becomes an eyesore, at the direction of the Architect. 

 
3.03 INSTALLATION 

A. Install fence in accordance with ASTM F 567 and manufacturer's published 
instructions.   

B. Gates:  Install gates plumb, level, and secure for full opening without 
interference.  Install ground-set items in concrete for anchorage.  Adjust 
hardware for smooth operation. 

 
3.04 REMOVAL AT COMPLETION OF THE WORK 

A. At project closeout, remove temporary construction fence and fill all holes in 
existing pavement with lean concrete and 2 inches of asphalt surface course as 
specified in Section 02650, Asphaltic Concrete Paving.  Temporary fencing shall 
remain the property of the Contractor and shall be removed from the site upon its 
removal. 

 
 

END.  
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SECTION 02282 
 

 TERMITE CONTROL 
 
PART 1 - GENERAL 
 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

 
1.02 SUMMARY 

A. This Section includes soil treatment for termite control. 
 
1.03 SUBMITTALS 

A. General:  Submit the following according to Conditions of Contract and Division 1 
Specification Sections. 

B. Product data and application instructions. 
C. Certification that products used comply with U.S. Environmental Protection 

Agency (EPA) regulations for termiticides. 
 
1.04 QUALITY ASSURANCE 

A. In addition to requirements of these specifications, comply with manufacturer's 
instructions and recommendations for preparing substrate and application. 

B. Engage a professional pest control operator who is licensed according to 
regulations of governing authorities to apply soil treatment solution. 

C. Use only termiticides that bear a federal registration number of the EPA and are 
approved by local authorities having jurisdiction. 

 
1.05 JOB CONDITIONS 

A. Restrictions:  Do not apply soil treatment solution until excavating, filling, and 
grading operations are completed, except as otherwise required in construction 
operations. 

B. To ensure penetration, do not apply soil treatment to frozen or excessively wet 
soils or during inclement weather.  Comply with handling and application 
instructions of the soil toxicant manufacturer. 

 
1.06 WARRANTY 

A. Warranty:  Furnish written warranty, executed by Applicator and Contractor, 
certifying that applied soil termiticide treatment will prevent infestation of 
subterranean termites.  If subterranean termite activity is discovered during 
warranty period, Contractor will re-treat soil and repair or replace damage caused 
by termite infestation. 

B. Warranty Period:  5 years from date of Substantial Completion. 
C. The warranty shall not deprive the Owner of other rights the Owner may have 

under other provisions of the Contract Documents and will be in addition to and 
run concurrent with other warranties made by the Contractor under requirements 
of the Contract Documents. 

 
PART 2 - PRODUCTS 
 

2.01 SOIL TREATMENT SOLUTION 
A. General:  Use an emulsible, concentrated termiticide that dilutes with water, 

specially formulated to prevent termites infestation.  Fuel oil will not be permitted 
as a diluent.  Provide a solution consisting of one of following chemical elements. 

B. Dilute with water to concentration level recommended by manufacturer. 
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PART 3 - EXECUTION 
 

3.01 APPLICATION 
A. Surface Preparation:  Remove foreign matter that could decrease treatment 

effectiveness on areas to be treated.  Loosen, rake, and level soil to be treated, 
except previously compacted areas under slabs and foundations.  Toxicants may 
be applied before placing compacted fill under slabs if recommended by toxicant 
manufacturer. 

B. Application Rates:  Apply soil treatment solution as follows: 
1. Under slab-on-grade structures, treat soil before concrete slabs are 

placed, using the following application rates: 
 . Apply 4 gallons of chemical solution per 10 linear feet to soil in 

critical areas under slab, including entire inside perimeter of 
foundation walls, along both sides of interior partition walls, 
around plumbing pipes and electric conduit penetrating slab, and 
around interior column footers.  Apply all termite control with 
Blue Dye. 

a. Apply 1 gallon of chemical solution per 10 sq. ft. as an overall 
treatment under slab and attached slab areas where fill is soil or 
unwashed gravel.  Apply 1-1/2 gallons of chemical solution to 
areas where fill is washed gravel or other coarse absorbent 
material.  Apply all termite control with Blue Dye. 

b. Apply 4 gallons of chemical solution per 10 linear feet of trench for each foot of depth 
from grade to footing, along outside edge of building.  Dig a trench 6 to 8 inches wide 
along outside of foundation to a depth of not less than 12 inches.  Punch holes to top of 
footing at not more than 12 inches o.c. and apply chemical solution.  Mix chemical 
solution with the soil as it is being replaced in the trench. 
C. Post signs in areas of application to warn workers that soil termiticide treatment 

has been applied.  Remove signs after areas are covered by other construction. 
D. Reapply soil treatment solution to areas disturbed by subsequent excavation, 

landscape grading, or other construction activities following application. 
 
END 
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SECTION 03300 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. General and Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

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

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

B. Related Sections: 

1. Section 02300 "Earthwork" for drainage fill under slabs-on-grade. 

1.3 DEFINITIONS 

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

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and 
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 
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D. Construction Joint Layout: Indicate proposed construction joints required to construct the 
structure. 

1. Location of construction joints is subject to approval of the Architect. 

E. Samples: For  vapor retarder . 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer  . 

B. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Fiber reinforcement. 
6. Curing compounds. 
7. Adhesives. 
8. Vapor retarders. 
9. Semirigid joint filler. 
10. Joint-filler strips. 
11. Repair materials. 

C. Material Test Reports: For the following, from a qualified testing agency, indicating compliance 
with requirements: 

1. Aggregates. Include service record data indicating absence of deleterious expansion of 
concrete due to alkali aggregate reactivity. 

D. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

C. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures 
from single source from single manufacturer. 
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D. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.  
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

E. Concrete Testing Service: Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 

F. Preinstallation Conference: Conduct conference at Project site . 

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Require representatives of each 
entity directly concerned with cast-in-place concrete to attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field quality 
control, concrete finishes and finishing, cold- and hot-weather concreting procedures, 
curing procedures, construction contraction and isolation joints, and joint-filler strips, 
semirigid joint fillers, vapor-retarder installation, anchor rod and anchorage device 
installation tolerances, steel reinforcement installation, floor and slab flatness and 
levelness measurement, concrete repair procedures, and concrete protection. 

1.7 DELIVERY, STORAGE, AND HANDLING 

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

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

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

1. Plywood, metal, or other approved panel materials. 

a. High-density overlay, Class 1 or better. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum. 

D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 
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E. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and will not impair subsequent treatments of concrete 
surfaces. 

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

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

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of 
exposed concrete surface. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Plain-Steel Wire: ASTM A 82/A 82M, as drawn . 

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

2.3 REINFORCEMENT ACCESSORIES 

A. JoBar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports 
from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," 
of greater compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, 
use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar 
supports. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement: ASTM C 150, Type I Type II Type I/II  ,  . Supplement with the 
following: 

a. Fly Ash: ASTM C 618,  Class F or C. 
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates: ASTM C 33, Class 3S    coarse aggregate or better, graded. 
Provide aggregates from a single source with documented service record data of at least 10 
years' satisfactory service in similar applications and service conditions using similar 
aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size: 1-1/2 inches (38 mm)   nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 



 

 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 03300-5 
 

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

2.5 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260. 

B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other 
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

2.6 FIBER REINFORCEMENT 

A. Synthetic Micro-Fiber: Monofilament or fibrillated polypropylene micro-fibers engineered and 
designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III,  1 to 2-1/4 
inches (25 to 57 mm)  long. 

B. Synthetic Macro-Fiber: Polyolefin macro-fibers engineered and designed for use in concrete, 
complying with ASTM C 1116/C 1116M, Type III, 1 to 2-1/4 inches (25 to 57 mm)  long. 

2.7 VAPOR RETARDERS 

A. Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) 
thick. 

2.8 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic 
silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, 
and densifies concrete surfaces. 

1. Products: Subject to compliance with requirements,  provide one of the following : 

a. ChemMasters; Chemisil Plus. 
b. ChemTec Int'l; ChemTec One. 
c. Conspec by Dayton Superior; Intraseal. 
d. Curecrete Distribution Inc.; Ashford Formula. 
e. Dayton Superior Corporation; Day-Chem Sure Hard (J-17). 
f. Edoco by Dayton Superior; Titan Hard. 
g. Euclid Chemical Company (The), an RPM company; Euco Diamond Hard. 
h. Kaufman Products, Inc.; SureHard. 
i. L&M Construction Chemicals, Inc.; Seal Hard. 
j. Meadows, W. R., Inc.; LIQUI-HARD. 
k. Metalcrete Industries; Floorsaver. 

http://www.specagent.com/LookUp/?ulid=1177&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816785&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816786&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816787&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816788&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816789&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816790&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816791&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816792&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816793&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816794&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816795&mf=95&src=wd
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l. Nox-Crete Products Group; Duro-Nox. 
m. Symons by Dayton Superior; Buff Hard. 
n. US SPEC, Division of US Mix Products Company; US SPEC Industraseal. 
o. Vexcon Chemicals, Inc.; Vexcon StarSeal PS Clear. 
p. . 

2.9 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to 
fresh concrete. 

1. Products: Subject to compliance with requirements,  provide one of the following : 

a. Axim Italcementi Group, Inc.; CATEXOL CimFilm. 
b. BASF Construction Chemicals - Building Systems; Confilm. 
c. ChemMasters; SprayFilm. 
d. Conspec by Dayton Superior; Aquafilm. 
e. Dayton Superior Corporation; Sure Film (J-74). 
f. Edoco by Dayton Superior; BurkeFilm. 
g. Euclid Chemical Company (The), an RPM company; Eucobar. 
h. Kaufman Products, Inc.; Vapor-Aid. 
i. Lambert Corporation; LAMBCO Skin. 
j. L&M Construction Chemicals, Inc.; E-CON. 
k. Meadows, W. R., Inc.; EVAPRE. 
l. Metalcrete Industries; Waterhold. 
m. Nox-Crete Products Group; MONOFILM. 
n. Sika Corporation; SikaFilm. 
o. SpecChem, LLC; Spec Film. 
p. Symons by Dayton Superior; Finishing Aid. 
q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM. 
r. Unitex; PRO-FILM. 
s. Vexcon Chemicals, Inc.; Certi-Vex Envio Set. 

B. Water: Potable. 

C. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 
dissipating. 

1. Products: Subject to compliance with requirements,  provide one of the following : 

a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB. 
b. BASF Construction Chemicals - Building Systems; Kure 200. 
c. ChemMasters; Safe-Cure Clear. 
d. Conspec by Dayton Superior; W.B. Resin Cure. 
e. Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W). 
f. Edoco by Dayton Superior; Res X Cure WB. 
g. Euclid Chemical Company (The), an RPM company; Kurez W VOX; TAMMSCURE 

WB 30C. 
h. Kaufman Products, Inc.; Thinfilm 420. 
i. Lambert Corporation; AQUA KURE - CLEAR. 
j. L&M Construction Chemicals, Inc.; L&M Cure R. 
k. Meadows, W. R., Inc.; 1100-CLEAR. 
l. Nox-Crete Products Group; Resin Cure E. 
m. Right Pointe; Clear Water Resin. 

http://www.specagent.com/LookUp/?uid=123456816796&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816797&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816798&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816799&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=1180&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816803&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816804&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816805&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816806&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816807&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816808&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816809&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816810&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816811&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816812&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816813&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816814&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816815&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816816&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816817&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816818&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816819&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816820&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816821&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=1182&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816822&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816823&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816824&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816825&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816826&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816827&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816828&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816829&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816830&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816831&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816832&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816833&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816834&mf=95&src=wd
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n. SpecChem, LLC; Spec Rez Clear. 
o. Symons by Dayton Superior; Resi-Chem Clear. 
p. TK Products, Division of Sierra Corporation; TK-2519 DC WB. 
q. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100. 

2.10 RELATED MATERIALS 

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

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids,  aromatic polyurea with a 
Type A shore durometer hardness range of 90 to 95 per ASTM D 2240. 

2.11 REPAIR MATERIALS 

A. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied 
in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a scarified surface to match 
adjacent floor elevations. 

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

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

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 
recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi (34.5 MPa)  at 28 days when tested 
according to ASTM C 109/C 109M. 

2.12 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

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

1. Fly Ash: 25 percent. 
2. Combined Fly Ash and Pozzolan: 25 percent. 
3. Ground Granulated Blast-Furnace Slag: 50 percent. 
4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent 

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

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of 
cement. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

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

http://www.specagent.com/LookUp/?uid=123456816835&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816836&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816837&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456816838&mf=95&src=wd
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2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

2.13 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

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

1. Minimum Compressive Strength:     3000 psi (20.7 MPa)  at 28 days. 
2. Slump Limit: 4 inches (100 mm)  for concrete with verified slump of 2 to 4 inches (50 to 

100 mm) before adding high-range water-reducing admixture or plasticizing admixture , 
plus or minus 1 inch (25 mm). 

3. Air Content: 5.5  percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-
mm) nominal maximum aggregate size. 

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

1. Minimum Compressive Strength:     3000 psi (20.7 MPa)  at 28 days. 
2. Slump Limit: 4 inches (100 mm)  for concrete with verified slump of 2 to 4 inches (50 to 

100 mm) before adding high-range water-reducing admixture or plasticizing admixture , 
plus or minus 1 inch (25 mm). 

3. Air Content: 5.5  percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-
mm) nominal maximum aggregate size. 

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

1. Minimum Compressive Strength:   4000 psi (27.6 MPa)    at 28 days. 
2. Minimum Cementitious Materials Content: 470 lb/cu. yd. (279 kg/cu. m)  . 
3. Slump Limit: 4 inches (100 mm) , plus or minus 1 inch (25 mm). 
4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent. 
5. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's 

recommended rate, but not less than  1.5 lb/cu. yd. (0.90 kg/cu. m) . 

D. Suspended Slabs: Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:    3500 psi (24.1 MPa)   at 28 days. 
2. Minimum Cementitious Materials Content: 470 lb/cu. yd. (279 kg/cu. m)  . 
3. Slump Limit: 4 inches (100 mm) , plus or minus 1 inch (25 mm). 
4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent. 
5. Synthetic Macro-Fiber: Uniformly disperse in concrete mixture at manufacturer's 

recommended rate, but not less than 4.0 lb/cu. yd. (2.4 kg/cu. m)  . 

2.14 FABRICATING REINFORCEMENT 

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

2.15 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information. 
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1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing: Not permitted 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class A, 1/8 inch (3.2 mm)  for smooth-formed finished surfaces. 
2.  Class C, 1/2 inch (13 mm)   for rough-formed finished surfaces. 

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

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

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

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

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

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

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

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

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

3.2 EMBEDDED ITEMS 
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A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

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

3.3 REMOVING AND REUSING FORMS 

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

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

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

3.4 VAPOR RETARDERS 

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

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

3.5 STEEL REINFORCEMENT 

A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before 
placing concrete. 

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

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

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

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

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

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

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete. 
3. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, 

near corners, and in concealed locations where possible. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 
1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete 
when cutting action will not tear, abrade, or otherwise damage surface and before 
concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch 
(25 mm) below finished concrete surface where joint sealants, specified in Section 07920 
"Joint Sealants," are indicated. 

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

E. Doweled Joints: Install dowel plates and support assemblies at joints where indicated. Lubricate 
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 

3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect. 

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

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

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
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weakness. If a section cannot be placed continuously, provide construction joints as indicated. 
Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 
3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of concrete 
that have begun to lose plasticity. At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

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

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

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

F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) 
for three successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

G. Hot-Weather Placement: Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled 
mixing water or chopped ice may be used to control temperature, provided water 
equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to 
cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.8 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched. Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view . 
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B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and 
defects. Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

1. Apply to concrete surfaces exposed to public view,   . 

C. Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where indicated: 

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

3.9 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch 
(6 mm) in one direction. 

1. Apply scratch finish to surfaces indicated and  to receive mortar setting beds for bonded 
cementitious floor finishes . 

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. 
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

1. Apply float finish to surfaces indicated    . 

D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand 
or power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel 
marks and uniform in texture and appearance. Grind smooth any surface defects that would 
telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces  exposed to view   . 
2. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M), 

for a randomly trafficked floor surface: 
a. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with 

minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-
grade. 

b. Specified overall values of flatness, F(F) 30;  with minimum local values of 
flatness, F(F) 24 for suspended slabs. 

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated . While concrete 
is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 
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F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere 
as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish with 
Architect before application. 

3.10 MISCELLANEOUS CONCRETE ITEMS 

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

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations: 

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct concrete bases 4 inches ((100 mm))    high unless otherwise indicated; and 

extend base not less than 6 inches (150 mm) in each direction beyond the maximum 
dimensions of supported equipment unless otherwise indicated or unless required for 
seismic anchor support. 

3. Minimum Compressive Strength:     3000 psi (20.7 MPa)  at 28 days. 
4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 

install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete 
base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base, and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper 
attachment to supported equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items. 
Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel finish 
concrete surfaces. 

3.11 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 
protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and 
during finishing operations. Apply according to manufacturer's written instructions after placing, 
screeding, and bull floating or darbying concrete, but before float finishing. 
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C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces. If forms remain during curing period, moist cure after 
loosening forms. If removing forms before end of curing period, continue curing for the 
remainder of the curing period. 

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

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating and repair 
damage during curing period. 

3.12 LIQUID FLOOR TREATMENTS 

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

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

2. Do not apply to concrete that is less than    28 days' old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and 

repeat brooming or scrubbing. Rinse with water; remove excess material until surface is 
dry. Apply a second coat in a similar manner if surface is rough or porous. 

3.13 JOINT FILLING 

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

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

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

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in 
formed joints. Overfill joint and trim joint filler flush with top of joint after hardening. 

3.14 CONCRETE SURFACE REPAIRS 

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

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two 
and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water 
for handling and placing. 
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C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 3/4 inch (19 mm). 
Make edges of cuts perpendicular to concrete surface. Clean, dampen with water, and 
brush-coat holes and voids with bonding agent. Fill and compact with patching mortar 
before bonding agent has dried. Fill form-tie voids with patching mortar or cone plugs 
secured in place with bonding agent. 

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

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

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

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or 
that penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

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

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

4. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent 
floor elevations. Prepare, mix, and apply repair topping and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. 

5. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in 
diameter, by cutting out and replacing with fresh concrete. Remove defective areas with 
clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm) 
clearance all around. Dampen concrete surfaces in contact with patching concrete and 
apply bonding agent. Mix patching concrete of same materials and mixture as original 
concrete except without coarse aggregate. Place, compact, and finish to blend with 
adjacent finished concrete. Cure in same manner as adjacent concrete. 

6. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching 
mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, 
and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place 
patching mortar before bonding agent has dried. Compact patching mortar and finish to 
match adjacent concrete. Keep patched area continuously moist for at least 72 hours. 

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

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 
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3.15 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports. 

B. Inspections: 

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

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 
1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) 

or fraction thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform 
additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test 
for each composite sample. 

5. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 

6. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample. 

7. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens 
at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a set 
of two specimens obtained from same composite sample and tested at age 
indicated. 

8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

9. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
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strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi (3.4 MPa). 

10. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete. 

12. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect. Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Architect. 

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

14. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

D. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M) 
within 24   hours of finishing. 

3.16 PROTECTION OF LIQUID FLOOR TREATMENTS 

A. Protect liquid floor treatment from damage and wear during the remainder of construction 
period. Use protective methods and materials, including temporary covering, recommended in 
writing by liquid floor treatments installer. 

END 
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SECTION 04810 

UNIT MASONRY ASSEMBLIES 

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. Concrete masonry units. 
2. Face brick. 
3. Mortar and grout. 
4. Steel reinforcing bars. 
5. Masonry joint reinforcement. 
6. Ties and anchors. 
7. Embedded flashing. 
8. Miscellaneous masonry accessories. 
9. Masonry-cell insulation. 
10. Cavity-wall insulation. 

B. Related Sections: 
1. Section 05120 "Structural Steel" for installing anchor sections of adjustable masonry 

anchors for connecting to structural steel frame. 

1.03 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.04 PERFORMANCE REQUIREMENTS 

A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 
days. 

1. Determine net-area compressive strength of masonry from average net-area 
compressive strengths of masonry units and mortar types (unit-strength method) 
according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 
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1.05 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Owner will engage a qualified independent testing agency to 
perform preconstruction testing indicated below. Retesting of materials that fail to comply with 
specified requirements shall be done at Contractor's expense. 
1. Concrete Masonry Unit Test: For each type of unit required, according to ASTM C 140 for 

compressive strength. 
2. Mortar Test (Property Specification): For each mix required, according to 

ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and 
ASTM C 91 for air content. 

3. Mortar Test (Property Specification): For each mix required, according to ASTM C 780 for 
compressive strength. 

4. Grout Test (Compressive Strength): For each mix required, according to ASTM C 1019. 

1.06 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: For the following: 

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes. 
2. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars. 

Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." Show 
elevations of reinforced walls. 

3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications. 

C. Samples for Verification: For each type and color of the following: 

1.  Decorative CMUs. 
2. Pre-faced CMUs. 
3. Concrete facing brick. 
4. Face  brick, in the form of straps of five or more bricks. 
5. Pigmented and colored-aggregate mortar. Make Samples using same sand and mortar 

ingredients to be used on Project. 
6. Weep holes. 
7. Accessories embedded in masonry. 

1.07 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Material Certificates: For each type and size of the following: 

1. Masonry units. 

a. Include data on material properties . 
b. For brick, include size-variation data verifying that actual range of sizes falls within 

specified tolerances. 
c. For exposed brick, include test report for efflorescence according to ASTM C 67. 
d. For surface-coated brick, include test report for durability of surface appearance 

after 50 cycles of freezing and thawing per ASTM C 67 or a list of addresses of 
buildings in Project's area where proposed brick has been used successfully and 
with a history of durability. 
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e. For masonry units used in structural masonry, include data and calculations 
establishing average net-area compressive strength of units. 

2. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 
3. Grout mixes. Include description of type and proportions of ingredients. 
4. Reinforcing bars. 
5. Joint reinforcement. 
6. Anchors, ties, and metal accessories. 

C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 

1. Include test reports for mortar mixes required to comply with property specification. Test 
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water 
retention, and ASTM C 91 for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 

D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 
mortar type, provide statement of average net-area compressive strength of masonry units, 
mortar type, and resulting net-area compressive strength of masonry determined according to 
Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and 
equipment to be used to comply with requirements. 

1.08 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated. 

B. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from single 
source from single manufacturer for each product required. 

C. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including 
color for exposed masonry, from single manufacturer for each cementitious component and 
from single source or producer for each aggregate. 

D. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements 
in the Contract Documents. 

E. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Section 01310 "Project Management and Coordination." 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 
become wet, do not install until they are dry. 

B. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with 
dispensing silos. Store preblended, dry mortar mix in delivery containers on elevated platforms, 
under cover, and in a dry location or in covered weatherproof dispensing silos. 
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C. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil. 

1.10 PROJECT CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress. 

1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls and hold cover 
securely in place. 

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, 
secure cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe 
and hold cover in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
three days after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 
coverings on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost 
or by freezing conditions. Comply with cold-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 
deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than 
seven days after completing cleaning. 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.01 MASONRY UNITS, GENERAL 

A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated in the standard. Do not use units 
where such defects will be exposed in the completed Work. 
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2.02 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed 
faces of adjacent units unless otherwise indicated. 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 
bonding, and other special conditions. 

2. Provide  bullnose units for outside corners unless otherwise indicated. 

B. CMUs: ASTM C 90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength of 2150 psi (14.8 MPa)   . 

2. Density Classification: Lightweight . 
3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions. 

4. Exposed Faces: Provide color and texture matching the range represented by Architect's 
sample. 

C. Decorative CMUs: ASTM C 90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength of 2150 psi (14.8 MPa)   . 

2. Density Classification: Lightweight  . 
3. Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph. 
4. Pattern and Texture: 

a. Standard pattern, split-face finish. 
b. Split face CMU to be a white cement based, colored block. Color selection by 

architect. 

2.03   MASONRY LINTELS 

A. General: Provide one of the following: 

B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 
with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels before 
handling and installing. Temporarily support built-in-place lintels until cured. 

2.04 BRICK 

A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and 
color of exposed faces of adjacent units: 

1. For ends of sills and caps and for similar applications that would otherwise expose 
unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces 
finished. 

2. Provide special shapes for applications where stretcher units cannot accommodate 
special conditions, including those at corners, movement joints, bond beams, sashes, 
and lintels. 

3. Provide special shapes for applications requiring brick of size, form, color, and texture on 
exposed surfaces that cannot be produced by sawing. 

4. Provide special shapes for applications where shapes produced by sawing would result 
in sawed surfaces being exposed to view. 
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B. Face Brick: Facing brick complying with ASTM C 216. 

1. Products: Subject to compliance with requirements.  
a. Brick to be modular size, smooth face, to be painted.  
b. Grade: SW. 

2. Type: FBX. 
3. Unit Compressive Strength: Provide units with minimum average net-area compressive 

strength of 3350 psi (23.10 MPa)      . 
4. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when 

tested per ASTM C 67. 
5. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated 

"not effloresced." 
6. Surface Coating: Brick with colors or textures produced by application of coatings shall 

withstand 50 cycles of freezing and thawing per ASTM C 67 with no observable 
difference in the applied finish when viewed from 10 feet (3 m) or shall have a history of 
successful use in Project's area. 

7. Size (Actual Dimensions): 3-1/2 inches (89 mm) wide by 2-1/4 inches (57 mm) high by 7-
1/2 inches (190 mm) long  . 

8. Color and Texture:     Match existing. 

9. Exterior Corner Soldier Bricks: Not Used 

2.05 MORTAR AND GROUT MATERIALS 

A. .Masonry Cement: ASTM C91. For colored pigmented mortars use premixed color masonry 
cements of formulation required to produce color matching adjacent colored masonry Colored 
mortar shall be used at colored units. 

B. Aggregate for Mortar: ASTM C 144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 
crushed stone. 

2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent 
passing the No. 16 (1.18-mm) sieve. 

3. White-Mortar Aggregates: Natural white sand or crushed white stone. 
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 

C. Aggregate for Grout: ASTM C 404. 

D. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of 
composition indicated. 

E. Water: Potable. 

2.06 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 
(Grade 420). 

B. Masonry Joint Reinforcement, General: ASTM A 951/A 951M. 
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1. Interior Walls: Mill-  galvanized, carbon steel. 
2. Exterior Walls: Hot-dip galvanized, carbon  steel. 
3. Wire Diameter for Side Rods for Masonry 4” or less in Width: 0.1483-inch. 
4. Wire Diameter for Side Rods for Masonry 4” or Greater in Width: 01875 inch.   
5. Wire Size for Veneer Ties:  0.187-inch (4.76-mm) diameter. 
6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) o.c. 
7. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units. 

C. Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type with single 
pair of side rods. 

D. Masonry Joint Reinforcement for Multiwythe Masonry: 
1. Adjustable (two-piece) type, either ladder or truss design, with one side rod at each face 

shell of backing wythe and with separate adjustable ties with pintle-and-eye connections 
having a maximum adjustment of 1-1/4 inches (32 mm). Size ties to extend at least 
halfway through facing wythe but with at least 5/8-inch (16-mm) cover on outside face. 

2.07 TIES AND ANCHORS 

A. Materials: Provide ties and anchors specified in this article that are made from materials that 
comply with the following unless otherwise indicated. 
1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/A 153M, 

Class B-2 coating. 

B. Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least halfway through 
veneer but with at least 5/8-inch (16-mm) cover on outside face. Outer ends of wires are bent 
90 degrees and extend 2 inches (50 mm) parallel to face of veneer. 

C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches (100 mm) 
wide. 

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches (50 
mm) long may be used for masonry constructed from solid units. 

2. Where wythes  are of different materials, use adjustable ties with pintle-and-eye 
connections having a maximum adjustment of 1-1/4 inches (32 mm). 

3. Wire: Fabricate from  1/4-inch- (6.35-mm-) diameter, hot-dip galvanized steel  wire. 

D. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow 
vertical or horizontal adjustment but resist tension and compression forces perpendicular to 
plane of wall. 

1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch- (6.35-mm-) diameter, hot-
dip galvanized steel  wire. 

2. Tie Section: Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of masonry 
face, made from 0.187-inch- (4.76-mm-)  diameter, hot-dip galvanized steel  wire. 

E. Adjustable Masonry-Veneer Anchors: 

1. General: Provide anchors that allow vertical adjustment but resist tension and 
compression forces perpendicular to plane of wall, for attachment over sheathing to wood 
or metal studs, and as follows: 
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a. Structural Performance Characteristics: Capable of withstanding a 100-lbf (445-N) 
load in both tension and compression without deforming or developing play in 
excess of 0.05 inch (1.3 mm). 

2. Fabricate sheet metal anchor sections and other sheet metal parts from  1.05-inch- (2.66-
mm-) thick steel sheet, galvanized after fabrication . 

3. Wire Ties: Triangular-, rectangular-, or T-shaped wire ties fabricated from 0.187-inch- 
(4.76-mm-)  diameter,   wire unless otherwise indicated. 

4. Contractor's Option: Unless otherwise indicated, provide any of the following types of 
anchors: 

5.  
6.  

7. P 

a. . 

1)  
2)  
3)  

8. Screw-Attached, Masonry-Veneer Anchors: Units consisting of a wire tie and a metal 
anchor section... 

a. Products: Subject to compliance with requirements, provide the following  : 
1) Dayton Superior Corporation, Dur-O-Wal Division; D/A 210 with D/A 700-

708. 
2) Heckmann Building Products Inc.; 315-D with 316. 
3) Hohmann & Barnard, Inc.; DW-10HS. 
4) Wire-Bond; 1004, Type III. 

b. Anchor Section: Sheet metal plate, 1-1/4 inches (32 mm) wide by 6 inches (152 
mm) long, with screw holes top and bottom and with raised rib-stiffened strap, 5/8 
inch (16 mm) wide by 3-5/8 inches (92 mm) long, stamped into center to provide a 
slot between strap and plate for inserting wire tie. 

9. Polymer-Coated, Steel Drill Screws for Steel Studs: ASTM C 954 except manufactured 
with hex washer head and neoprene or EPDM washer, No. 10 (4.83-mm) diameter by 
length required to penetrate steel stud flange with not less than three exposed threads, 
and with organic polymer coating with salt-spray resistance to red rust of more than 800 
hours per ASTM B 117.  

a. Products: Subject to compliance with requirements, provide one of the following:  
1) ITW Buildex; Teks Maxiseal with Climaseal finish.  
2) Textron Inc., Textron Fastening Systems; Elco Dril-Flex with Stalgard finish.  

2.08 ASPHALT COATED COPPER FLASHING 

A. Manufacturers’ standard product consisting of 3 oz, sheet copper coated with flexible fibrated 
asphalt. Acceptable manufacturers:  
1. Dur-O-Wall  
2. MasonPro  
3. Sandell Construction Solutions  

http://www.specagent.com/LookUp/?ulid=7461&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=7461&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=1322&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=1322&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824046&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824046&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824047&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824047&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=1323&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824048&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824049&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824049&mf=95&src=wd
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2.09 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene   . 

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying 
with ASTM D 2000, Designation M2AA-805 or  and designed to fit standard sash block and to 
maintain lateral stability in masonry wall; size and configuration as indicated. 

C. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I 
(No. 15 asphalt felt). 

D. Weep/Vent Products: Use one of the following unless otherwise indicated: 

1. Wicking Material: Absorbent rope, made from cotton , 1/4 to 3/8 inch (6 to 10 mm) in 
diameter, in length required to produce 2-inch (50-mm) exposure on exterior and 18 
inches (450 mm) in cavity. Use only for weeps. 

E. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade 
within the wall cavity. 

1. Products: Subject to compliance with requirements, provide the following provide one of 
the following: 

a. Advanced Building Products Inc.; Mortar Break. 
b. Archovations, Inc.; CavClear Masonry Mat. 
c. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop. 
d. Mortar Net USA, Ltd.; Mortar Net. 

F. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 
unit cells and hold reinforcing bars in center of cells. Units are formed from 0.148-inch (3.77-
mm) steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars 
indicated. 

1. Products: Subject to compliance with requirements, provide the following  : 

a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A 817. 
b. Heckmann Building Products Inc.; No. 376 Rebar Positioner. 
c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner. 
d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner. 

2.10 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

http://www.specagent.com/LookUp/?ulid=1338&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824096&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824097&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824098&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824099&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=1339&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824100&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824101&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824102&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456824103&mf=95&src=wd
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1. Products: subject to compliance with requirements, provide one of the following: 
a. Bonsal American [www.amerimix.com]; Amerimix AMX 500 Masonry Cement & 

Sand Mortar. 
b. Cemex [www.cemexusa.com]; Accumix Preblended Masonry Cement Mortar. 
c. SPEC Mix, Inc. [www.specmix.com]; SPEC Mix Preblended Mortar Mix. 

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion  Specification. Provide the 
following types of mortar for applications stated unless another type is indicated. 

1. For masonry below grade or in contact with earth, use Type M or Type S. 
2. For all CMU except Veneer, use Type S. 
3. For all other applications where another type is not indicated, use Type N. 

D. Grout for Unit Masonry: Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces 
and pour height. 

2. Proportion grout in accordance with ASTM C 476,   paragraph 4.2.2 for specified 28-day 
compressive strength indicated, but not less than 3000 psi (14 MPa). 

3. Provide grout with a slump of  10 to 11 inches (254 to 279 mm) as measured according 
to ASTM C 143/C 143M. 

E. Mortar Color: 
1. Mortar for gym to be gray cement based. Match shade of gray to existing J. L. Newbern 

gym. Color to be selected by Architect. 
2. Mortar for split face CMU used at sports complex buildings to be a colored mortar, white 

cement based. Color to be selected by Architect. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance of work. 

2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION, GENERAL 

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness 
shown. Build single-wythe walls to actual widths of masonry units, using units of widths 
indicated. 
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B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match the construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. 

1. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 

G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 
g/194 sq. cm) per minute when tested per ASTM C 67. Allow units to absorb water so they are 
damp but not wet at time of laying. 

3.03 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12 
mm) or minus 1/4 inch (6 mm). 

2. For location of elements in plan do not vary from that indicated by more than plus or 
minus 1/2 inch (12 mm). 

3. For location of elements in elevation do not vary from that indicated by more than plus or 
minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 
from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 
m), or 1/2 inch (12 mm) maximum. 

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3 
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum. 

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 
3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch (1.5 mm) except due to warpage of masonry units within tolerances 
specified for warpage of units. 

C. Joints: 
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1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch 
(3 mm), with a maximum thickness limited to 1/2 inch (12 mm). 

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 
than 1/8 inch (3 mm). 

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 
inch (9 mm) or minus 1/4 inch (6 mm). 

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch (3 mm). Do not vary from adjacent bed-joint and head-joint thicknesses by more 
than 1/8 inch (3 mm). 

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line 
by more than 1/16 inch (1.5 mm) from one masonry unit to the next. 

3.04 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 

B. Bond Pattern for Exposed Masonry:      As indicated on the drawings; do not use units with less 
than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 
than  4-inches (100-mm). Bond and interlock each course of each wythe at corners. Do not use 
units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by racking back units in each course from those in 
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 
masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill 
in solidly with masonry around built-in items. 

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 
metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core. 

H. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, 
posts, and similar items unless otherwise indicated. 

I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof 
structure above unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure 
above. 

2. Fasten partition top anchors to structure above and build into top of partition. Grout cells 
of CMUs solidly around plastic tubes of anchors and push tubes down into grout to 
provide 1/2-inch (13-mm) clearance between end of anchor rod and end of tube. Space 
anchors 48 inches (1200 mm)  o.c. unless otherwise indicated. 

3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, 
or metal. Fill joint with mortar after dead-load deflection of structure above approaches 
final position. 
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3.05 MORTAR BEDDING AND JOINTING 

A. Lay hollow   CMUs as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 
2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 
3. With webs fully bedded in mortar in grouted masonry, including starting course on 

footings. 
4. With entire units, including areas under cells, fully bedded in mortar at starting course on 

footings where cells are not grouted. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head 
joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint) unless otherwise indicated. 

3.06 CAVITY WALLS 

A. Bond wythes of cavity walls together using one of the following methods: 

1. Masonry Joint Reinforcement: Installed in horizontal mortar joints. 

a. Where bed joints of both wythes align, use  tab-type reinforcement. 
b. Where bed joints of wythes do not align, use adjustable (two-piece) type 

reinforcement. 
c. Where one wythe is of clay masonry and the other of concrete masonry, use 

adjustable (two-piece) type reinforcement to allow for differential movement 
regardless of whether bed joints align. 

B. Keep cavities clean of mortar droppings and other materials during construction. Bevel beds 
away from cavity, to minimize mortar protrusions into cavity. Do not attempt to trowel or remove 
mortar fins protruding into cavity. 

C. Parge cavity face of backup wythe in a single coat approximately 3/8 inch (10 mm) thick. Trowel 
face of parge coat smooth. 

D. Coat cavity face of backup wythe to comply with Section 07115 "Bituminous Dampproofing." 

E. Apply air barrier to face of backup wythe to comply with  Section 07272 "Fluid-Applied 
Membrane Air Barriers." 

F. Installing Cavity-Wall Insulation: Place small dabs of adhesive, spaced approximately 12 inches 
(300 mm) o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners 
designed for this purpose. Fit courses of insulation between wall ties and other confining 
obstructions in cavity, with edges butted tightly both ways. Press units firmly against inside 
wythe of masonry or other construction as shown. 

1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation and 
masonry. 
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3.07 MASONRY-CELL INSULATION 

A. Pour granular insulation into cavities to fill void spaces. Maintain inspection ports to show 
presence of insulation at extremities of each pour area. Close the ports after filling has been 
confirmed. Limit the fall of insulation to 1 story high, but not more than 20 feet (6 m). 

B. Install molded-polystyrene insulation units into masonry unit cells before laying units. 

3.08 MASONRY JOINT REINFORCEMENT 

C. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch 
(16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a minimum of 
6 inches (150 mm). 

1. Space reinforcement not more than 16 inches (406 mm) o.c. 
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and 

parapet walls. 
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings 

and extending 12 inches (305 mm) beyond openings in addition to continuous 
reinforcement. 

D. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

E. Provide continuity at wall intersections by using prefabricated T-shaped units. 

F. Provide continuity at corners by using prefabricated L-shaped units. 

G. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, 
offsets, column fireproofing, pipe enclosures, and other special conditions. 

3.10 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel 
or concrete to comply with the following: 

1. Provide an open space not less than 1 inch (25 mm) wide between masonry and 
structural steel or concrete unless otherwise indicated. Keep open space free of mortar 
and other rigid materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 
3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 

inches (915 mm) o.c. horizontally. 

3.11 ANCHORING MASONRY VENEERS 

A. Anchor masonry veneers to wall framing   with masonry-veneer anchors to comply with the 
following requirements: 

1. Fasten screw-attached   anchors through sheathing to wall framing   with metal fasteners 
of type indicated. Use two fasteners unless anchor design only uses one fastener. 

2. Embed tie sections  in masonry joints. Provide not less than 2 inches (50 mm) of air 
space between back of masonry veneer and face of sheathing. 
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3. Locate anchor sections to allow maximum vertical differential movement of ties up and 
down. 

4. Space anchors as indicated, but not more than 18 inches (458 mm) o.c. vertically and 16 
inches (610 mm) o.c. horizontally, with not less than 1 anchor for each 2 sq. ft. (0.2 sq. 
m) of wall area. Install additional anchors within 12 inches (305 mm) of openings and at 
intervals, not exceeding 8 inches (203 mm), around perimeter. 

3.12 CONTROL AND EXPANSION JOINTS 

A. General: Install control and expansion joint materials in unit masonry as masonry progresses. 
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement. 

B. Form control joints in concrete masonry as follows : 
1. Install preformed control-joint gaskets designed to fit standard sash block. 

C. Form expansion joints in brick as follows: 
1. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 inch 

(10 mm)   for installation of sealant and backer rod specified in Section 07920 "Joint 
Sealants." 

D. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a 
compressible filler of width required for installing sealant and backer rod specified in 
Section 07920 "Joint Sealants," but not less than 3/8 inch (10 mm) . 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry. 

3.13 LINTELS 

A. Install steel lintels where indicated. 

B. Provide   masonry lintels where shown and where openings of more than 12 inches (305 mm) 
for brick-size units and 24 inches (610 mm) for block-size units are shown without structural 
steel or other supporting lintels. 

C. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated. 

3.14 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 
other obstructions to downward flow of water in wall, and where indicated. Install vents at shelf 
angles, ledges, and other obstructions to upward flow of air in cavities, and where indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 
sloping bed of mortar and cover with mortar. Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 
manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer wythe, 
turned up a minimum of 4 inches (100 mm), and through inner wythe to within 1/2 inch 
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(13 mm) of the interior face of wall in exposed masonry. Where interior face of wall is to 
receive furring or framing, carry flashing completely through inner wythe and turn flashing 
up approximately 2 inches (50 mm) on interior face. 

3. At masonry-veneer walls, extend flashing through veneer, across air space behind 
veneer, and up face of sheathing at least 8 inches (200 mm); with upper edge tucked 
under building paper or building wrap, lapping at least 4 inches (100 mm). 

4. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into masonry 
at each end. At heads and sills, extend flashing 6 inches (150 mm) at ends and turn up 
not less than 2 inches (50 mm) to form end dams. 

5. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible 
flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to 
top of metal drip edge. 

6. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop 
flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible 
flashing to top of metal flashing termination. 

7. Cut flexible flashing off flush with face of wall after masonry wall construction is 
completed. 

C. Install weep holes in head joints in exterior wythes of first course of masonry immediately above 
embedded flashing and as follows: 
1. Cover cavity side of weep holes with plastic insect screening at cavities insulated with 

loose-fill insulation. 
2. Trim wicking material flush with outside face of wall after mortar has set. 

D. Place cavity drainage material in cavities to comply with configuration requirements for cavity 
drainage material in "Miscellaneous Masonry Accessories" Article. 

E. Install vents in head joints in exterior wythes at spacing indicated. Use   open head joints to 
form vents. 

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install 
through-wall flashing and weep holes above horizontal blocking. 

3.15 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, 
and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other loads that may be placed on them during 
construction. 

B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout 
placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than  12.67 ft. (3.86 m) . 
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3.16 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections 
and prepare reports. Allow inspectors access to scaffolding and work areas, as needed to 
perform tests and inspections. Retesting of materials that fail to comply with specified 
requirements shall be done at Contractor's expense. 

B. Inspections: Level 1  special inspections according to the "International Building Code." 

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 
sizes, and locations of reinforcement. 

C. Testing Prior to Construction: One set of tests. 

D. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion 
thereof. 

E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C 67 for 
compressive strength. 

F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for 
compressive strength. 

G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 
ASTM C 780. 

H. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019. 

3.17 PARGING 

A. Parge exterior faces of below-grade masonry walls, where indicated, in 2 uniform coats to a 
total thickness of 3/4 inch (19 mm). Dampen wall before applying first coat and scarify first coat 
to ensure full bond to subsequent coat. 

B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface 
variation of 1/8 inch per foot (3 mm per 300 mm). Form a wash at top of parging and a cove at 
bottom. 

C. Damp-cure parging for at least 24 hours and protect parging until cured. 

3.18 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units. Install new units to match adjoining units; install 
in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar. Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 
where indicated. 
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C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 
hoes or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of masonry. 

3. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's 
written instructions. 

4. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to 
type of stain on exposed surfaces. 

3.19 MASONRY WASTE DISPOSAL 

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's 
property. At completion of unit masonry work, remove from Project site. 

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill 
material as fill is placed. 

1. Crush masonry waste to less than 4 inches (100 mm) in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of 

masonry waste. Fill material is specified in Section 02130 "Earthwork." 
3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 

C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as 
described above, and other masonry waste, and legally dispose of off Owner's property. 

END 
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SECTION 05120 

STRUCTURAL STEEL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Structural steel. 
2. Prefabricated building columns. 
3. Field-installed shear connectors. 
4. Grout. 

B. Related Requirements: 
1. Section 05310 "Steel Deck" for field installation of shear connectors through deck. 
2. Section 13125 "Metal Building Systems" for structural steel. 

1.3 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." 

1.4 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats 
are compatible with one another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other construction 
without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and 
directions for installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 
2. Include embedment Drawings. 
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3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 
and show size, length, and type of each weld. Show backing bars that are to be removed 
and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. 
Identify pretensioned and slip-critical, high-strength bolted connections. 

C. Delegated-Design Submittal: For structural-steel connections indicated to comply with design 
loads, include analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, 
certifying that shop primers are compatible with topcoats. 

D. Mill test reports for structural steel, including chemical and physical properties. 

E. Product Test Reports: For the following: 

1. Bolts, nuts, and washers including mechanical properties and chemical analysis. 
2. Shop primers. 
3. Nonshrink grout. 

F. Survey of existing conditions. 

1.7 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

B. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 
2. AISC 360. 
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

1.8 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. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 
overload to members or supporting structures. Repair or replace damaged materials or 
structures as directed. 
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B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 
repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 
3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F 1852 fasteners and for retesting fasteners after lubrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Connections: Provide details of simple shear connections required by the Contract Documents 
to be selected or completed by structural-steel fabricator, including comprehensive engineering 
analysis by a qualified professional engineer, to withstand loads indicated and comply with other 
information and restrictions indicated. 

1. Select and complete connections using schematic details indicated and AISC 360. 
2. Use Load and Resistance Factor Design; data are given at factored-load level. 

B. Construction:  Combined system of moment frame and braced frame. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M. 

B. Channels, Angles-Shapes:  ASTM A 36/A 36M. 

C. Plate and Bar:  ASTM A 36/A 36M. 

D. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing. 

E. Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B. 

F. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex 
steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel 
nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers; all with plain 
finish. 

B. Unheaded Anchor Rods:  ASTM F 1554, Grade 36. 

1. Configuration:  Straight. 
2. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel. 
3. Plate Washers: ASTM A 36/A 36M carbon steel. 
4. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel. 
5. Finish:  Plain Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 
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2.4 PRIMER 

A. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer 
complying with MPI#79 and compatible with topcoat. 

2.5 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, 
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency 
suitable for application and a 30-minute working time. 

2.6 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. Camber structural-steel members where indicated. 
2. Fabricate beams with rolling camber up. 
3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain 

markings until structural steel has been erected. 
4. Mark and match-mark materials for field assembly. 
5. 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. 

1. Plane thermally cut edges to be welded to comply with requirements in 
AWS D1.1/D1.1M. 

C. Bolt Holes: Cut, drill, 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 2, "Hand Tool 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. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to 
steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.7 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. 
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1. Joint Type:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

1. Assemble and weld built-up sections by methods that maintain true alignment of axes 
without exceeding tolerances in AISC 303 for mill material. 

2.8 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded 
members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 
3. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 
4. Galvanized surfaces. 
5. Surfaces enclosed in interior construction. 

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 3, "Power Tool Cleaning." 

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written 
instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 
mils (0.038 mm). Use priming methods that result in full coverage of joints, corners, edges, and 
exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or 

erection. Change color of second coat to distinguish it from first. 

2.9 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel 
according to ASTM A 123/A 123M. 

1. Fill vent and drain holes that are exposed in the finished Work unless they function as 
weep holes, by plugging with zinc solder and filing off smooth. 

2. Galvanize lintels attached to structural-steel frame and located in exterior walls. 

2.10 SOURCE QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform shop tests and 
inspections. 

1. Provide testing agency with access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 
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B. Bolted Connections: Inspect and test shop-bolted connections according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections: Visually inspect shop-welded connections according to AWS D1.1/D1.1M 
and the following inspection procedures, at testing agency's option: 

1. Liquid Penetrant Inspection: ASTM E 165. 
2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. 

Cracks or zones of incomplete fusion or penetration are not accepted. 
3. Ultrasonic Inspection: ASTM E 164. 
4. Radiographic Inspection: ASTM E 94. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces 
and locations of anchor rods, and other embedments for compliance with requirements. 

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods, 
and other embedments showing dimensions, locations, angles, and elevations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 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. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 
AISC 303 and AISC 360. 

B. Baseplates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and 
roughen surfaces prior to setting plates. Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Weld plate washers to top of baseplate. 
3. Snug-tighten anchor rods after supported members have been positioned and plumbed. 

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before 
packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. 
Neatly finish exposed surfaces; protect grout and allow to cure. Comply with 
manufacturer's written installation instructions for shrinkage-resistant grouts. 
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C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for 
Steel Buildings and Bridges." 

D. 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. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut 
sections within smoothness limits in AWS D1.1/D1.1M. 

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be 
enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 
connections, and removal of paint on surfaces adjacent to field welds. 

2. Assemble and weld built-up sections by methods that maintain true alignment of axes 
without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel Buildings 
and Bridges," for mill material. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following 
special inspections: 

1. Verify structural-steel materials and inspect steel frame joint details. 
2. Verify weld materials and inspect welds. 
3. Verify connection materials and inspect high-strength bolted connections. 

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

C. Bolted Connections: Inspect bolted connections according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M. 
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1. In addition to visual inspection, test and inspect field welds according to 
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection: ASTM E 165. 
b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished 

weld. Cracks or zones of incomplete fusion or penetration are not accepted. 
c. Ultrasonic Inspection: ASTM E 164. 
d. Radiographic Inspection: ASTM E 94. 

3.6 REPAIRS AND PROTECTION 

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair 
galvanizing to comply with ASTM A 780/A 780M. 

B. 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 
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SECTION 05500 
 

METAL FABRICATIONS 
 
PART 1  GENERAL 
 

1.01 SUBMITTALS 
A. Submit descriptive literature of factory fabricated items proposed for submittal. 
B. Submit shop drawings of shop fabricated items, and drawings indicating 

installation details, setting diagrams and anchor placement, where specified 
below. 

 
PART 2  PRODUCTS 
 

2.01 MATERIALS 
A. Steel and iron:  standard structural shapes or commercial bar grade steel or bar 

iron. 
B. Cast iron: soft, tough, gray iron; castings: clean, smooth and true to pattern. 
C. Steel pipe:  standard weight. 
D. Extruded aluminum alloy:  Fed. Spec. QQ-A-200/0 c(1). 
E. Anchors and fastenings, where exposed:  same material, color and finish as the 

metal to which applied, except as otherwise specified herein. 
F. Expansion shield shall extend not less than 2-1/2" into concrete or masonry. 
G. Bolts, screws, toggle bolts, and lag bolts:  sizes and types required by surfaces to 

which components are attached, shall be of length to develop full withdrawal 
resistance, and size to provide support. 

H. Shop and Field Paint:  Shop and Field Paint:  Manufacturer's or fabricator's 
standard, fast-curing, lead-free, universal modified alkyd primer selected for good 
resistance to normal atmospheric corrosion, for compatibility with finish paint 
systems indicated, and for capability to provide a sound foundation for field-
applied topcoats despite prolonged exposure complying with performance 
requirements of FS TT-645. 

I. Grout:  Embeco by Master Builders Co., Ferrolith-G by Sonneborn Building 
Products, Inc., or Irontox Grout by Toch Bros., Inc. 

 
2.02 FABRICATION 

A. Exposed surfaces:  smooth finish and sharp, well-defined lines and arises.  Make 
provisions for strong assembly under field conditions and provide drilled holes for 
fastenings. Make fastenings in concealed locations.  Thickness of metals and 
details of assembly and supports shall develop full strength and stiffness.  For 
joints exposed to weather to exclude water.  Provide counter-sinks, rabbets and 
bevels to accommodate applied hardware.  Allow for thermal movement to 
prevent shearing of fasteners, to insure rigidity and to provide close fitting. 

 
2.03 SHOP PAINTING 

A. Clean ferrous metals of oils, grease and salts by solvent cleaning.  Remove rust 
and scale by power cleaning and bring metal to clean condition to receive paint. 

B. Apply paint by brush or spray after cleaning.  Work into joints and internal 
corners.  Provide smooth, even shop coat covering all surfaces. 

C. Ferrous metal embedded in concrete will not be shop pointed. 
D. Aluminum surfaces which will be in contact with plaster, concrete or masonry:  

given a coat of zinc-chromate primer, or a coat of alkals-resistant bituminous 
paint where appearance is not a factor. 

 
2.04 EXPANSION JOINT COVERS 

A.  Provide covers at expansion joints at walls, formed from 6063-T5 
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aluminum alloy, finished to match adjacent surface.  Covers provided at straight 
wall runs and at angles where shown on drawings. 

B. Furnish clip-in type anchors that provide positive attachment and permit variable 
joint movement.  Where clip-in type will not fit conditions, provide covers with 
facility for securing to metal casing bead on one side of the expansion joint with 
stainless steel sheet metal screws. 

C. Install after painting has been completed. 
D. Submit descriptive manufacturer's literature. 

 
PART 3  EXECUTION 
 

3.01 INSTALLATION 
A. Install work furnished under this Section in accordance with manufacturer's 

printed instructions, and with approved shop drawings.  Where anchors or other 
attachments are specified to be built in under other Sections, provide templates, 
drawings or appropriate directions for accurate placement.  Check such work 
before commencing installation of work under this Section.  Report in writing to 
the Architect any discrepancies affecting this work. 

B. Anchors on the exterior:  galvanized. 
C. Provide core boring on concrete or build in sleeve where detailed to receive work 

to be installed in concrete slabs.  Do not damage adjacent surfaces. 
D. Prepare and apply grout as per the manufacturer's printed instructions.  Do not 

allow grout to dry on metal or on adjacent surfaces.  Finish grout to shed water at 
exterior installations and to finish flush with adjacent surfaces at  interior 
locations. 

 
END. 



 

 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 05521 - 1 

SECTION 05521 
 

PIPE AND TUBE RAILINGS 
 

PART 1 - GENERAL 
 

1.01      SUMMARY 
A.  This Section includes the following: 

1.  Steel pipe and tube handrails and railings. 
 

1.02      PERFORMANCE REQUIREMENTS 
A.  General:  In engineering handrails and railings to withstand structural loads 

indicated, determine allowable design working stresses of handrail and railing 
materials based on the following: 
1.  Structural Steel:  AISC S335, "Specification for Structural Steel Buildings 

Allowable Stress Design and Plastic Design with Commentary." 
2.  Cold-Formed Structural Steel:  AISI SG-673, Part I, "Specification for the 

Design of Cold-Formed Steel Structural Members." 
B.  Provide handrails and railings complying with requirements of ASTM E 985 for 

structural performance, based on testing performed according to ASTM E 894 
and ASTM E 935. 

C.  Structural Performance of Handrails and Railings:  Provide handrails and railings 
capable of withstanding the following structural loads required by ASCE 7 without 
exceeding allowable design working stresses of materials for handrails, railings, 
anchors, and connections: 
1.  Top Rail of Guards:  Capable of withstanding the following loads applied 

as indicated: 
a  Concentrated load of 200 lbf applied at any point and in any 

direction. 
b  Uniform load of 50 lbf/ft. applied horizontally and concurrently 

with uniform load of 100 lbf/ft. applied vertically downward. 
c  Concentrated and uniform loads above need not be assumed to 

act concurrently. 
2.  Handrails Not Serving As Top Rails:  Capable of withstanding the 

following loads applied as indicated: 
a  Concentrated load of 200 lbf applied at any point and in any 

direction. 
b  Uniform load of 50 lbf/ft. applied in any direction. 
c  Concentrated and uniform loads above need not be assumed to 

act concurrently. 
3.  Infill Area of Guards:  Capable of withstanding a horizontal concentrated 

load of 200 lbf applied to 1 sq. ft. at any point in system, including 
panels, intermediate rails, balusters, or other elements composing infill 
area. 
a  Load above need not be assumed to act concurrently with loads 

on top rails in determining stress on guard. 
D.  Thermal Movements:  Provide handrails and railings that allow for thermal 

movements resulting from the following maximum change (range) in ambient and 
surface temperatures by preventing buckling, opening of joints, overstressing of 
components, failure of connections, and other detrimental effects.  Base 
engineering calculation on surface temperatures of materials due to both solar 
heat gain and nighttime-sky heat loss. 
1.  Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 

surfaces. 
E.  Control of Corrosion:  Prevent galvanic action and other forms of corrosion by 

insulating metals and other materials from direct contact with incompatible 
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materials. 
 

1.03      SUBMITTALS 
A.  Product Data:  For the following: 

1.  Grout, anchoring cement, and paint products. 
B.  Shop Drawings:  Show fabrication and installation of handrails and railings.  

Include plans, elevations, sections, component details, and attachments to other 
Work. 
1.  For installed handrails and railings indicated to comply with design loads, 

include structural analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

 
1.04      STORAGE 

A.  Store handrails and railings in a dry, well-ventilated, weathertight place. 
 

1.05      PROJECT CONDITIONS 
A.  Field Measurements:  Verify handrail and railing dimensions by field 

measurements before fabrication and indicate measurements on Shop Drawings.  
Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 
1.  Established Dimensions:  Where field measurements cannot be made 

without delaying the Work, establish dimensions and proceed with 
fabricating handrails and railings without field measurements.  
Coordinate construction to ensure that actual dimensions correspond to 
established dimensions. 

 
1.06      COORDINATION 

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

 
1.07      SCHEDULING 

A.  Schedule installation so handrails and railings are mounted only on completed 
walls.  Do not support temporarily by any means that does not satisfy structural 
performance requirements. 

 
PART 2 - PRODUCTS 
 

2.01      METALS 
A.  General:  Provide metal free from pitting, seam marks, roller marks, stains, 

discolorations, and other imperfections where exposed to view on finished units. 
B.  Steel and Iron:  Provide steel and iron in the form indicated, complying with the 

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

a  Black finish, unless otherwise indicated. 
b  Galvanized finish for exterior installations and where indicated. 
c  Type F, or Type S, Grade A, standard weight (Schedule 40), 

unless another grade and weight are required by structural 
loads. 

2.  Steel Tubing:  Cold-formed steel tubing, ASTM A 500, Grade A, unless 
another grade is required by structural loads. 

3.  Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
4.  Iron Castings:  Malleable iron complying with ASTM A 47, Grade 32510. 
5.  Iron Castings:  Gray iron complying with ASTM A 48, Class 30. 
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C.  Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material 
and finish as supported rails, unless otherwise indicated. 

 
2.02      WELDING MATERIALS, FASTENERS, AND ANCHORS 

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

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

C.  Cast-in-Place and Postinstalled Anchors:  Anchors of type indicated below, 
fabricated from corrosion-resistant materials with capability to sustain, without 
failure, a load equal to six times the load imposed when installed in unit masonry 
and equal to four times the load imposed when installed in concrete, as 
determined by testing per ASTM E 488 conducted by a qualified independent 
testing agency. 
1.  Cast-in-place anchors. 
2.  Chemical anchors. 
3.  Expansion anchors. 

 
2.03      PAINT 

A.  Shop Primers:  Provide primers to comply with applicable requirements in 
Division 9 Section "Painting." 

B.  Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal 
modified-alkyd primer complying with performance requirements in FS TT-P-664; 
selected for good resistance to normal atmospheric corrosion, compatibility with 
finish paint systems indicated, and capability to provide a sound foundation for 
field-applied topcoats despite prolonged exposure. 

C.  Shop Primer for Galvanized Steel:  Zinc-dust, zinc-oxide primer formulated for 
priming zinc-coated steel and for compatibility with finish paint systems indicated, 
and complying with SSPC-Paint 5. 

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

 
2.04      GROUT AND ANCHORING CEMENT 

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

B.  Interior Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-
controlled expansion cement formulation for mixing with water at Project site to 
create pourable anchoring, patching, and grouting compound.  Use for interior 
applications only. 

C.  Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, 
nonstaining, hydraulic-controlled expansion cement formulation for mixing with 
water at Project site to create pourable anchoring, patching, and grouting 
compound.  Provide formulation that is resistant to erosion from water exposure 
without needing protection by a sealer or waterproof coating and that is 
recommended by manufacturer for exterior use. 

 
2.05      FABRICATION 

A.  General:  Fabricate handrails and railings to comply with requirements indicated 
for design, dimensions, member sizes and spacing, details, finish, and 
anchorage, but not less than that required to support structural loads. 

B.  Assemble handrails and railings in the shop to greatest extent possible to 
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minimize field splicing and assembly.  Disassemble units only as necessary for 
shipping and handling limitations.  Clearly mark units for reassembly and 
coordinated installation.  Use connections that maintain structural value of joined 
pieces. 

C.  Form changes in direction of railing members as follows: 
D.  Form simple and compound curves by bending members in jigs to produce 

uniform curvature for each repetitive configuration required; maintain cylindrical 
cross section of member throughout entire bend without buckling, twisting, 
cracking, or otherwise deforming exposed surfaces of handrail and railing 
components. 

E.  Welded Connections:  Fabricate handrails and railings for connecting members 
by welding.  Cope components at perpendicular and skew connections to provide 
close fit, or use fittings designed for this purpose.  Weld connections continuously 
to comply with the following: 
1.  Use materials and methods that minimize distortion and develop strength 

and corrosion resistance of base metals. 
2.  Obtain fusion without undercut or overlap. 
3.  Remove flux immediately. 
4.  At exposed connections, finish exposed surfaces smooth and blended so 

no roughness shows after finishing and welded surface matches 
contours of adjoining surfaces. 

F.  Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, 
miscellaneous fittings, and anchors to interconnect handrail and railing members 
to other work, unless otherwise indicated. 

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

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

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

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

K.  Provide weep holes or another means to drain entrapped water in hollow 
sections of handrail and railing members that are exposed to exterior or to 
moisture from condensation or other sources. 

L.  Fabricate joints that will be exposed to weather in a watertight manner. 
M.  Close exposed ends of handrail and railing members with prefabricated end 

fittings. 
N.  Provide wall returns at ends of wall-mounted handrails, unless otherwise 

indicated.  Close ends of returns, unless clearance between end of railing and 
wall is 1/4 inch or less. 

O.  Toe Boards:  Where indicated, provide toe boards at railings around openings 
and at edge of open-sided floors and platforms.  Fabricate to dimensions and 
details indicated. 

P.  Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant 
material, where needed to transfer wall bracket loads through wall finishes to 
structural supports.  Size fillers to suit wall finish thicknesses and to produce 
adequate bearing area to prevent bracket rotation and overstressing of substrate. 

 
2.06      STEEL FINISHES 

A.  Galvanized Handrails and Railings:  Hot-dip galvanize exterior steel and iron 
handrails and railings to comply with ASTM A 123.  Hot-dip galvanize hardware 
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for exterior steel and iron handrails and railings to comply with ASTM A 153/A 
153M. 

B.  Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable 
standard listed below: 
1.  ASTM A 123, for galvanizing steel and iron products. 
2.  ASTM A 153/A 153M, for galvanizing steel and iron hardware. 

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

D.  For galvanized handrails and railings, provide galvanized fittings, brackets, 
fasteners, sleeves, and other ferrous components. 

E.  For nongalvanized steel handrails and railings, provide nongalvanized ferrous-
metal fittings, brackets, fasteners, and sleeves, except galvanize anchors to be 
embedded in exterior concrete or masonry. 

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

G.  Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to 
comply with minimum requirements indicated below for SSPC surface-
preparation specifications and environmental exposure conditions of installed 
handrails and railings: 
1.  Exteriors (SSPC Zone 1B):  SSPC-SP 6, "Commercial Blast Cleaning." 
2.  Interiors (SSPC Zone 1A):  SSPC-SP 7, "Brush-off Blast Cleaning." 

H.  Apply shop primer to prepared surfaces of handrail and railing components, 
unless otherwise indicated.  Comply with requirements in SSPC-PA 1, "Paint 
Application Specification No. 1," for shop painting.  Primer need not be applied to 
surfaces to be embedded in concrete or masonry. 
1.  Do not apply primer to galvanized surfaces. 
2.  Stripe paint edges, corners, crevices, bolts, and welds. 

 
PART 3 - EXECUTION 
 

3.01      EXAMINATION 
A.  Examine plaster and gypsum board assemblies, where reinforced to receive 

anchors, to verify that locations of concealed reinforcements have been clearly 
marked for Installer.  Locate reinforcements and mark locations if not already 
done. 

 
3.02      INSTALLATION, GENERAL 

A.  Fit exposed connections together to form tight, hairline joints. 
B.  Perform cutting, drilling, and fitting required to install handrails and railings.  Set 

handrails and railings accurately in location, alignment, and elevation; measured 
from established lines and levels and free from rack. 
1.  Do not weld, cut, or abrade surfaces of handrail and railing components 

that have been coated or finished after fabrication and that are intended 
for field connection by mechanical or other means without further cutting 
or fitting. 

2.  Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 
3.  Align rails so variations from level for horizontal members and from 

parallel with rake of steps and ramps for sloping members do not exceed 
1/4 inch in 12 feet (5 mm in 3 m). 

C.  Adjust handrails and railings before anchoring to ensure matching alignment at 
abutting joints.  Space posts at interval indicated, but not less than that required 
by structural loads. 

D.  Fastening to In-Place Construction:  Use anchorage devices and fasteners where 
necessary for securing handrails and railings and for properly transferring loads 
to in-place construction. 
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3.03      RAILING CONNECTIONS 

A.  Welded Connections:  Use fully welded joints for permanently connecting railing 
components.  Comply with requirements for welded connections in "Fabrication" 
Article whether welding is performed in the shop or in the field. 

 
3.04      ANCHORING POSTS 

A.  Use steel pipe sleeves preset and anchored into concrete for installing posts.  
After posts have been inserted into sleeves, fill annular space between post and 
sleeve with the following anchoring material, mixed and placed to comply with 
anchoring material manufacturer's written instructions: 

B.  Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD 
of post for installing posts in concrete.  Clean holes of loose material, insert 
posts, and fill annular space between post and concrete with the following 
anchoring material, mixed and placed to comply with anchoring material 
manufacturer's written instructions: 
1.  Nonshrink, nonmetallic grout. 
2.  Nonshrink, nonmetallic grout or anchoring cement. 

C.  Cover anchorage joint with flange of same metal as post, attached to post as 
follows: 
1.  Welded to post after placing anchoring material. 
2.  By set screws. 

D.  Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 
1/8-inch build-up, sloped away from post. 

E.  Anchor posts to metal surfaces with oval flanges, angle type, or floor type as 
required by conditions, connected to posts and to metal supporting members as 
follows: 
1.  For steel pipe railings, weld flanges to post and bolt to metal supporting 

surfaces. 
F.  Install removable railing sections, where indicated, in slip-fit metal sockets cast in 

concrete. 
 

3.05      ANCHORING RAILING ENDS 
A.  Anchor railing ends into concrete and masonry with round flanges connected to 

railing ends and anchored into wall construction with postinstalled anchors and 
bolts. 

B.  Anchor railing ends to metal surfaces with flanges bolted to metal surfaces. 
1.  Weld flanges to railing ends. 
2.  Connect flanges to railing ends using nonwelded connections. 

 
3.06      ATTACHING HANDRAILS TO WALLS 

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

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

C.  Secure wall brackets to building construction as follows: 
1.  For concrete and solid masonry anchorage, use drilled-in expansion 

shields and hanger or lag bolts. 
2.  For hollow masonry anchorage, use toggle bolts. 
3.  For steel-framed gypsum board assemblies, use hanger or lag bolts set 

into wood backing between studs.  Coordinate with stud installation to 
locate backing members. 

4.  For steel-framed gypsum board assemblies, fasten brackets directly to 
steel framing or concealed reinforcements using self-tapping screws of 
size and type required to support structural loads. 
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3.07      CLEANING 
A.  Touchup Painting:  Immediately after erection, clean field welds, bolted 

connections, and abraded areas of shop paint, and paint exposed areas with 
same material. 

B.  Touchup Painting:  Cleaning and touchup painting of field welds, bolted 
connections, and abraded areas of shop paint are specified in Division 9 Section 
"Painting." 

C.  Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas 
and repair galvanizing to comply with ASTM A 780. 

 
3.08      PROTECTION 

A.  Protect finishes of handrails and railings from damage during construction period 
with temporary protective coverings.  Remove protective coverings at the time of 
Substantial Completion. 

B.  Restore finishes damaged during installation and construction period so no 
evidence remains of correction work.  Return items that cannot be refinished in 
the field to the shop; make required alterations and refinish entire unit, or provide 
new units. 

 
END. 
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SECTION 06100 

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. 
2. Framing with engineered wood products. 
3. Wood blocking, cants, and nailers. 
4. Wood furring and grounds. 
5. Utility shelving. 
6. Plywood backing panels. 

B. Related Requirements: 
1. Section 06160 "Sheathing." 
2. Section 06175 "Shop-Fabricated Wood Trusses" for wood trusses made from dimension 

lumber. 

1.03 DEFINITIONS 

A. Exposed Framing:  Framing not concealed by other construction. 

B. Dimension Lumber:  Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 
inches nominal (114 mm actual) in least dimension. 

C. Lumber grading agencies, and the abbreviations used to reference them, include the following: 
1. NLGA:  National Lumber Grades Authority. 
2. SPIB:  The Southern Pine Inspection Bureau. 

1.04 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. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Indicate 
type of preservative used and net amount of preservative retained. 
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2. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site. 

3. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 

B. Fastener Patterns:  Full-size templates for fasteners in exposed framing. 

1.05 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use and design values approved by the 
ALSC Board of Review. 

B. Evaluation Reports:  For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 
2. Engineered wood products. 
3. Power-driven fasteners. 
4. Powder-actuated fasteners. 
5. Expansion anchors. 
6. Metal framing anchors. 

1.06 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An inspection agency acceptable to authorities having 
jurisdiction that periodically performs inspections to verify that the material bearing the 
classification marking is representative of the material tested. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  
Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide 
for air circulation around stacks and under coverings. 

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, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 
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C. Engineered Wood Products:  Provide engineered wood products acceptable to authorities 
having jurisdiction and for which current model code research or evaluation reports exist that 
show compliance with building code in effect for Project. 

1. Allowable Design Stresses:  Provide engineered wood products with allowable design 
stresses, as published by manufacturer that meet or exceed those indicated.  
Manufacturer's published values shall be determined from empirical data or by rational 
engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. 

2.02 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.  Do not use inorganic boron (SBX) for sill plates. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.03 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions:  Construction or No. 2 grade. 

1. Application:  Interior partitions not indicated as load-bearing. 
2. Species: 

a. Hem-fir (north); NLGA. 
b. Mixed southern pine; SPIB. 
c. Spruce-pine-fir; NLGA. 

B. Load-Bearing Partitions:  No. 2 grade. 

1. Application:  Exterior walls andinterior load-bearing partitions. 
2. Species: 

a. Hem-fir (north); NLGA. 
b. Southern pine; SPIB. 
c. Mixed southern pine; SPIB. 
d. Spruce-pine-fir; NLGA. 



 

 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 06100-4  

C. Ceiling Joists:  Construction or No. 2 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 
b. Southern pine; SPIB. 
c. Mixed southern pine; SPIB. 
d. Spruce-pine-fir; NLGA. 

D. Joists, Rafters, and Other Framing Not Listed Above:  No. 1 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 
b. Southern pine; SPIB. 
c. Mixed southern pine; SPIB. 
d. Spruce-pine-fir; NLGA. 

2.04 ENGINEERED WOOD PRODUCTS 

A. Engineered Wood Products, General:  Products shall contain no urea formaldehyde. 

B. Source Limitations:  Obtain each type of engineered wood product from single source from a 
single manufacturer. 

C. Laminated-Veneer Lumber:  Structural composite lumber made from wood veneers with grain 
primarily parallel to member lengths, evaluated and monitored according to ASTM D 5456 and 
manufactured with an exterior-type adhesive complying with ASTM D 2559. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Boise Cascade Corporation. 
b. Finnforest USA. 
c. Georgia-Pacific. 
d. Jager Building Systems Inc. 
e. Louisiana-Pacific Corporation. 
f. Pacific Woodtech Corporation. 
g. Roseburg Forest Products Co. 
h. Standard Structures Inc. 
i. Stark Truss Company, Inc. 
j. West Fraser Timber Co., Ltd. 
k. Weyerhaeuser Company. 

2. Extreme Fiber Stress in Bending, Edgewise:  2250 psi (15.5 MPa) for 12-inch nominal- 
(286-mm actual-) depth members. 

3. Modulus of Elasticity, Edgewise:  1,800,000 psi (12 400 MPa). 

http://www.specagent.com/LookUp/?ulid=6267&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801826&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801827&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801828&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801829&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801830&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801831&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801832&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801833&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801834&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801835&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801836&mf=04&src=wd
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2.05 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Cants. 
4. Furring. 
5. Grounds. 
6. Utility shelving. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species. 

C. For utility shelving, provide lumber with 19 percent maximum moisture content and any of the 
following species and grades: 
1. Mixed southern pine; No. 1 grade; SPIB. 
2. Spruce-pine-fir (south) or spruce-pine-fir; Select Merchantable or No. 1 Common grade;  

NLGA, or WWPA. 

D. For concealed boards, provide lumber with 19 percent maximum moisture content and any 
of ]the following species and grades: 

a. Hem-fir (north); NLGA. 
b. Southern pine; SPIB. 
c. Mixed southern pine; SPIB. 
d. Spruce-pine-fir; NLGA. 

E. 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. 

F. 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. 

G. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 

2.06 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels:  DOC PS 1, Exterior, C-C Plugged, in thickness indicated or, if not 
indicated, not less than 3/4-inch (19-mm) nominal thickness. 

2.07 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 
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C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

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

F. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to six times the load imposed when installed in 
unit masonry assemblies and equal to four times the load imposed when installed in concrete as 
determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency. 

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5. 

2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade A1 or A4). 

2.08 METAL FRAMING ANCHORS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 

1. Cleveland Steel Specialty Co. 
2. KC Metals Products, Inc. 
3. Phoenix Metal Products, Inc. 
4. USP Structural Connectors. 

B. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that 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. 

C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 
G60 (Z180) coating designation. 

1. Use for interior locations unless otherwise indicated. 

D. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch (0.9 mm) thick. 

1. Use for exterior walkway. 

2.09 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from 
manufacturer's standard widths to suit width of sill members indicated. 

B. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying 
with ASTM D 3498 that is approved for use indicated by adhesive manufacturer. 

http://www.specagent.com/LookUp/?ulid=6271&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801857&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801858&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801860&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801860&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801861&mf=04&src=wd
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C. Water-Repellent Preservative:  NWWDA-tested and -accepted formulation containing 3-iodo-2-
propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active 
ingredient. 

PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate furring,  nailers, blocking, grounds,  and similar supports to comply with requirements for 
attaching other construction. 

B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Framing with Engineered Wood Products:  Install engineered wood products to comply with 
manufacturer's written instructions. 

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring 
backing panels. 

E. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written 
instructions.  Install fasteners through each fastener hole. 

F. Install sill sealer gasket to form continuous seal between sill plates and foundation walls. 

G. Do not splice structural members between supports unless otherwise indicated. 

H. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

1. Provide metal clips for fastening gypsum board at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels.  Space clips 
not more than 16 inches (406 mm) o.c. 

2. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 
inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately 
fitted to close furred spaces. 

3. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at 
ceiling line of top story, and at not more than 96 inches (2438 mm) o.c.  Where fire 
blocking is not inherent in framing system used, provide closely fitted solid wood blocks 
of same width as framing members and 2-inch nominal- (38-mm actual-) thickness. 

4. Fire block concealed spaces between floor sleepers with same material as sleepers to 
limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to solidly fill space 
below partitions. 

5. Fire block concealed spaces behind combustible cornices and exterior trim at not more 
than 20 feet (6 m) o.c. 

I. Sort and select lumber so that natural characteristics will 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. 
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J. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

K. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

L. 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. 

3.02 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work.  Form to shapes indicated 
and cut as required for true line and level of attached work.  Coordinate locations with other 
work involved. 

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

3.03 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings.  Shim with wood as required 
for tolerance of finish work. 

B. Furring to Receive Plywood or Hardboard Paneling:  Install 1-by-3-inch nominal- (19-by-63-mm 
actual-) size furring horizontally at 24 inches (610 mm) 600 mm o.c. 

C. Furring to Receive Gypsum Board:  Install 1-by-2-inch nominal- (19-by-38-mm actual-) size 
furring vertically at 16 inches (406 mm) o.c. 

3.04 WALL AND PARTITION FRAMING INSTALLATION 

A. General:  Provide single bottom plate and double top plates using members of 2-inch nominal 
(38-mm actual) thickness whose widths equal that of studs, except single top plate may be used 
for non-load-bearing partitions.  Fasten plates to supporting construction unless otherwise 
indicated. 

1. For exterior walls and interior bearing walls, provide 2-by-6-inch nominal- (38-by-140-mm 
actual-) size wood studs spaced 16 inches (406 mm) 400 mm o.c. unless otherwise 
indicated. 

2. For interior partitions, provide 2-by-4-inch nominal- (38-by-89-mm actual-) size wood 
studs spaced 16 inches (406 mm) 400 mm o.c. unless otherwise indicated. 

3. Provide continuous horizontal blocking at midheight of partitions more than 96 inches 
(2438 mm) high, using members of 2-inch nominal (38-mm actual) thickness and of same 
width as wall or partitions. 
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B. Construct corners and intersections with three or more studs, except that two studs may be 
used for interior non-load-bearing partitions. 

C. Frame openings with multiple studs and headers.  Provide nailed header members of thickness 
equal to width of studs.  Support headers on jamb studs. 

1. For non-load-bearing partitions, provide double-jamb studs and headers not less than 4-
inch nominal (89-mm actual) depth for openings 48 inches (1200 mm) and less in width, 
6-inch nominal (140-mm actual) depth for openings 48 to 72 inches (1200 to 1800 mm) in 
width, 8-inch nominal (184-mm actual) depth for openings 72 to 120 inches (1800 to 3000 
mm) in width, and not less than 10-inch nominal (235-mm actual) depth for openings 10 
to 12 feet (3 to 3.6 m) in width. 

2. For load-bearing walls, provide double-jamb studs for openings 60 inches (1500 mm) and 
less in width, and triple-jamb studs for wider openings.  Provide headers of depth 
indicated. 

3.05 CEILING JOIST AND RAFTER FRAMING INSTALLATION 

A. Ceiling Joists:  Install ceiling joists with crown edge up and complying with requirements 
specified above for floor joists.  Face nail to ends of parallel rafters. 

1. Where ceiling joists are at right angles to rafters, provide additional short joists parallel to 
rafters from wall plate to first joist; nail to ends of rafters and to top plate and nail to first 
joist or anchor with framing anchors or metal straps.  Provide 1-by-8-inch nominal- (19-
by-184-mm actual-) size or 2-by-4-inch nominal- (38-by-89-mm actual-) size stringers 
spaced 48 inches (1200 mm) o.c. crosswise over main ceiling joists. 

B. Rafters:  Notch to fit exterior wall plates and use metal framing anchors.  Double rafters to form 
headers and trimmers at openings in roof framing, if any, and support with metal hangers.  
Where rafters abut at ridge, place directly opposite each other and nail to ridge member or use 
metal ridge hangers. 

1. At valleys, provide double-valley rafters of size indicated or, if not indicated, of same 
thickness as regular rafters and 2 inches (50 mm) deeper.  Bevel ends of jack rafters for 
full bearing against valley rafters. 

2. At hips, provide hip rafter of size indicated or, if not indicated, of same thickness as 
regular rafters and 2 inches (50 mm) deeper.  Bevel ends of jack rafters for full bearing 
against hip rafter. 

C. Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions if 
any. 

END 
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 SECTION 06400 
 
 ARCHITECTURAL WOODWORK 
    
PART 1 GENERAL 
 

1.01      QUALITY ASSURANCE 
A.  AWI Quality Standard:  Comply with requirements of "Architectural Woodwork 

Quality Standards" published by the Architectural Woodwork Institute (AWI), 
Seventh Edition (1997), except as otherwise indicated on the drawings. 

 
1.02      SUBMITTALS 

A.  Product Data:  Submit manufacturer's product data for each product and process 
specified as work of this section and incorporated into items of architectural 
woodwork during fabrication, finishing, and installation. 

B.  Shop Drawings:  Submit shop drawings showing location of each item, 
dimensioned plans and elevations, large scale details, attachment devices and 
other components. 

C.  Samples:  Submit the following samples: 
1.  Exposed cabinet hardware, one unit of each type and finish. 

 
1.03      DELIVERY, STORAGE, AND HANDLING 

A.  Protect woodwork during transit, delivery, storage and handling to prevent 
damage, soiling and deterioration. 

B.  Do not deliver woodwork until painting, wet work, grinding operations which could 
damage, soil or deteriorate woodwork have been completed in installation areas.  
If, due to unforeseen circumstances, woodwork must be stored in other 
installation areas, store only in areas meeting requirements specified for 
installation areas. 

 
PART 2 PRODUCTS 
 

2.01      ACCEPTABLE MANUFACTURERS 
A.  Manufacturer:  Subject to compliance with requirements, provide high pressure 

decorative laminates of one of the following: 
1. Formica Corp. 
2. Nevamar Decorative Surfaces 
3. Pioneer Plastics, Corp. 
4. Wilson-Art International, Inc. 
 

2.02      FABRICATION, GENERAL 
A.  Fabricate woodwork to dimensions, profiles, and details indicated on the 

drawings with openings and mortises precut to receive hardware and other items 
and work. 

B.  Complete fabrication, assembly, finishing, hardware application, and other work 
before shipment to project site to maximum extent possible.  Disassemble 
components only for shipment and installation.  For fitting at site, provide ample 
allowance for scribing, trimming, and fitting. 

C.  Pre-cut Openings:  Fabricate architectural woodwork with pre-cut openings to 
receive hardware, appliances, plumbing fixtures, and electrical work.  Locate 
openings and use templates or roughing in diagrams for size and shape.  
Smooth edges of cutoffs and, where located in countertops, seal edges of 
cutouts with a water-resist coating. 

D.  Measurements:  Before proceeding with fabrication of woodwork to be fitted to 
other construction, obtain field measurements and verify dimensions and shop 
drawings and details for accurate fit. 
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2.03      ARCHITECTURAL CABINETS, WOOD 

A.  Quality Standard:  Comply with AWI Section 400 and its Division 400A "Wood 
Cabinets", plus the following requirements B and C. 

B.  All wood used in cabinet construction shall be plywood of solid wood veneers or 
solid wood.  Particle and flake board products shall not be used. 

C.  Wood cabinets for transparent finish:  Comply with the following requirements: 
1.  Grade:  Custom. 
2.  Wood species for exposed surfaces: Plain Sliced White Maple. 
3.  Wood species for semi-exposed surfaces:  Match species and cut 

indicated for exposed surfaces. 
 

2.04      CABINET HARDWARE 
A.  Provide cabinet hardware and accessory materials associated with architectural 

cabinets, except for items which are specified in Division 8, Section 0870, "Finish 
Hardware". 

B.  Cabinet hardware schedule shall include, but is not limited to the following: 
1.  Typical Hardware: Approved Manufacturers:  KV, Accurid, Grant 

Door and drawer pulls - Stanley 4484-1/2, US 26, KV, Grant 
Hinges - Self-closing, Blum 180o , Stanley, KV 
Drawer slides - KV 1300, Stanley, Grant 
Adjustable standards and shelf supports - KV 255 x 256, Grant, Accurid 
Adjustable standards with brackets - KV 87ANO x 186,10", Accurid,Grant 
Door locks - See Finish Hardware Set 27. 
Base Cabinet Doors Locks:  Knape & Vogt No. 986 lock each leaf, key     
each space alike, Stanley, Grant. 
Pocket door hinge: Knape & Vogt No. 8092P, Stanley, Grant. 

 
2.05      ARCHITECTURAL CABINET TOPS 

A.  Quality Standard:  Comply with AWI Section 400 and its Division 400C, plus the 
following requirement B through F.   

B.  Type of Top:  High Pressure Decorative Laminate. 
C.  Grade:  Custom 
D.  Laminate cladding for horizontal surface:  high pressure decoration laminate 

complying with NEMA SL 3 matching selections indicated on drawings, grade 
GP-50 (0.050" nominal thickness). 

E.  Edge Treatment:  Same as laminate cladding on horizontal surfaces. 
F.  Colors:  Exterior faces and edges; colors shown on the drawings. 

 
PART 3 EXECUTION 
 

3.01      PREPARATION 
A.  Condition woodwork to average prevailing humidity conditions in installation 

areas prior to installing. 
  

3.02      INSTALLATION 
A.  Install woodwork plumb, level, true and straight with no distortions.  Shims using 

concealed shims.  Install to a tolerance of 1/8" in 8'-0" for plumb and level 
(including tops);  and with no variations in flushness of adjoining surfaces. 

B.  Scribe and cut woodwork to anchors or blocking built-in or  attached to 
substrates.  Secure to grounds, stripping and blocking with countersunk, 
concealed fasteners and blind nailing. 

C.  Anchor woodwork to anchors or blocking built-in or attached to substrates.  
Secure to grounds, stripping and blocking with countersunk, concealed fasteners 
and blind nailing. 

D.  Cabinets:  Install without distortion so that doors and drawers fit openings and 
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are aligned.  Adjust hardware to center doors and drawers in openings and to 
provide unencumbered operation. 

E.  Tops: Anchor to base units and other support systems as indicated on the 
drawings. 

 
3.03      ADJUSTMENT, CLEANING, FINISHING, AND PROTECTION 

A.  Repair damaged and defective woodwork to eliminate defects or replace 
woodwork.  Adjust joinery for uniform appearance. 

B.  Clean, lubricate and adjust hardware. 
C.  Clean woodwork on exposed and semi-exposed surfaces.  Touch-up shop-

applied finishes to restore damaged or soiled areas. 
 
END. 
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SECTION 07210 
 

BUILDING INSULATION 
 

 
PART 1   GENERAL 
 

1.01      SECTION INCLUDES 
A. Batt and Roll Insulation. 
B. Board Insulation. 
C. Blanket Insulation. 

 
1.02      RELATED SECTIONS 

A. Section 04810 – Unit Masonry Assemblies: Cavity wall and masonry cell 
insulation. 

B. Section 07270 - Firestopping 
C. Section 09250 - Gypsum Board Assemblies: Insulation installed in 

conjunction with interior wall and ceiling finish systems. 
D. Section 15810 - Ducts: Insulation to surround HVAC ductwork. 

 
1.03      REFERENCES 

A. ASTM C 423 - Standard Test Method for Sound Absorption and Sound 
Absorption Coefficients by the Reverberation Room Method. 

B. ASTM C 518 - Standard Test Method for Steady-State Thermal 
Transmission Properties by Means of the Heat Flow Meter Apparatus. 

C. ASTM C 553 - Standard Specification for Mineral Fiber Blanket Thermal 
Insulation for Commercial and Industrial Applications. 

D. ASTM C 612 - Standard Specification for Mineral Fiber Block and Board 
Thermal Insulation. 

E. ASTM C 764 - Standard. Specification for Mineral Fiber. Loose-Fill 
Thermal Insulation. 

F. ASTM E 84 - Standard Test Method for Surface Burning Characteristics 
of Building Materials. 

G. ASTM E 96 - Standard Test Methods for Water Vapor Transmission of 
Materials. 

H. ASTM E 119 - Standard Test Methods for Fire Tests of Building 
Construction and Materials. 

I. ASTM E 136 - Standard Test Method for Behavior of Materials in a 
Vertical Tube Furnace at 750 Degrees C. 

J. ASTM E 814 - Standard Test Method for Fire Tests of Through-
Penetration Fire Stops. 

K. National Fire Protection Association (NFPA) Life Safety Code 
L. Underwriters Laboratories (UL) - UL 2079 Standard test method for fire 

resistance of Building Joint Systems. 
 

1.04      SUBMITTALS 
A. Submit under provisions of Section 01300. 
B. Product Data: Manufacturer's data sheets on each product to be used, 

including: 
1.  Preparation instructions and recommendations. 
2.  Storage and handling requirements and recommendations. 
3.  Installation methods. 
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C. Manufacturer's Certificates: Certify products meet or exceed specified 
requirements. 
 

1.05       QUALITY ASSURANCE 
A. Manufacturer Qualifications: Manufacturer with a minimum of ten years 

experience manufacturing products in this section shall provide all 
products listed. 

B. Installer Qualifications: Products listed in this section shall be installed by 
a single organization with at least five years experience successfully 
installing insulation on projects of similar type and scope as specified in 
this section. 
 

1.06      DELIVERY, STORAGE, AND HANDLING 
A. Deliver and store products in manufacturer's unopened packaging 

bearing the brand name and manufacturer's identification until ready for 
installation. 

B. Storage: Store materials in dry locations with adequate ventilation, free 
from water, and in such a manner to permit easy access for inspection 
and handling. 

C. Handling: Handle materials to avoid damage. 
 

1.07      SEQUENCING 
A. Coordinate with the installation of air seal materials specified in Section 

07270. 
B. Ensure that products of this section are supplied to affected trades in 

time to prevent interruption of construction progress. 
 

1.08      PROJECT CONDITIONS 
A. Maintain environmental conditions (temperature, humidity, and 

ventilation) within limits recommended by manufacturer for optimum 
results. Do not install products under environmental conditions outside 
manufacturer's absolute limits. 
 

PART 2   PRODUCTS 
 

2.01      MANUFACTURERS 
A. Basis of Design: CertainTeed Corp., Insulation Group, which is located 

at: 750 E. Swedesford Rd. P. O. Box 860 ; Valley Forge, PA 19482-
0860; Toll Free Tel: 800-233-8990;  

B. The Celotex Company 
C. Atlas Energy Products 
D. Dow Chemical Company 
E. Owen-Corning Co. 
F. Amoco Foam Products. 
G. Requests for substitutions will be considered in accordance with 

provisions of Section 01631. 
 

2.02       APPLICATIONS 
A. Exterior Stud Walls: Batt type. 

1.  Thickness: As indicated on the Drawings. 
2.  Vapor Retarder: Kraft facing. 

B. Exterior Concrete and Masonry Walls: Rigid board cavity insulation 
applied to exterior face of wall sheathing. 
1.  Thickness: 1” (extruded polystyrene). 
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2.  R-Value: 5 
C. Interior Partitions: Batt type. 

1.  Thickness: As shown on drawings 
 

2.03      BATT INSULATION 
A. Thermal Batt Insulation: Certainteed Fiber Glass Building Insulation. 

Fiber glass building insulation for walls, ceilings, attics and floors. 
Complies with ASTM C 665; preformed glass fiber batt insulation: 
1.  Facing: ASTM C 665 Type II, Class C, Category 1, faced on one 

side with Kraft paper providing a vapor barrier of 1.0 or less..  
a Fire Hazard Classification: ASTM E 84: 

1) Maximum Flame Spread Index; 25. 
2) Maximum Smoke Developed Index; 50. 

b Noncombustibility: ASTM E 136, passes. 
c Thermal Resistance: R-13.  

1) Thickness: 3-1/2 inches 
2) Width: As Required. 

d Thermal Resistance: R-19.  
1) Thickness: 5-1/2 inches 
2) Width: As required. 

e Thermal Resistance: R-30.  
1) Thickness: 10 inches 
2) Width: As required 
 

B. Acoustical/Thermal Insulation, Unfaced Roxul AFB Sound Attenuation 
Batts. Rock wool insulation batts for friction fit between studs. Fire 
Hazard Classification ASTM E84, Maximum Flame Spread Index of 25, 
Maximum Smoke Developed Index of 50, Noncombustable ASTM E 136, 
ASTM C 665, C 553 compliant. Acoustical performance ASTM E 90, E 
413, C 423, E 1050 Tested 
 
1. Density: 2.8 lb/cu ft 
2. Thickness 3 ½”, widths as required 
3. Thickness 5 ½”, widths as required 

 
C. Acoustical lay-in ceiling tile sound batts  

1. 3 ½” unfaced fiberglass batts 
 

2.04      BOARD INSULATION 
A. Extruded-Polystyrene Board Insulation:  (Exterior Wall Cavity) Rigid, 

cellular polystyrene thermal insulation formed from polystyrene base 
resin by an extrusion process using hydrochlorofluorocarbons as blowing 
agent to comply with ASTM C 578 for type and with other requirements 
indicated below:  
1.  Surface-Burning Characteristics:  Maximum flame-spread and 

smoke-developed indices of 75 and 450, respectively. 
2. Min R-Value:  R5 
3. Min Compressive Strength:  25psi 
4. Thickness: 1 inch, board size 16” x 96” 
5. Adhesive; Adhesive as approved by mfgr, apply 2” diam daubs 

@ 12” oc 
6. Dow Styrofoam CavityMate 
7.  

B. Polyisocyanurate Board Insulation: (NOT USED) 
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 Rigid, cellular polyisocyanurate thermal insulation with core formed by 
using hydrochlorofluorocarbons as blowing agent and faced on both 
sides with aluminum foil to comply with referenced standards and with 
other requirements indicated below: 
1.  ASTM Standard:  ASTM C 1289, Type I, Class 1 or 2. 
2.  Surface-Burning Characteristics:  Maximum flame-spread and 

smoke-developed indices of 75 and 450, respectively, based on 
tests performed on unfaced core on thicknesses up to 4 inches 
(101 mm). 

3.  Min R-Value:  20 
4. Thickness:  (2) Layers 1.55” each 
5. Foil faced, each side. 

 
2.05      BLANKET INSULATION ( NOT USED) 

A. Metal Building Insulation, Certainteed Metal Building Insulation. 
Complies with ASTM C 553, Type I and ASTM 665, Type I Plain. 
Composed of inorganic glass fibers bonded with a thermoset resin. 
1.  Fire Hazard Classification: ASTM E 84: 

a Maximum Flame Spread Index; 25. 
b Maximum Smoke Developed Index; 50. 

2. Types 
a Condensation blanket R-6 17/8” thick with WMP-VRR 

facing.  Install between interior face of shadow wall 
panels and exterior face of horizontal wall girts. 

b Insulation blanket R-25, 8” thick, faced with Air 
Permeable Facing.  Install horizontally in 8 inch cavity 
between exterior shadow panels and interior metal liner 
panels.  Blanket to be friction fitted with double tabs 
adhered to wall girts with double stick tape. 
 

2.06      VAPOR RETARDERS 
A. Refer to Specification 03350 

 
PART 3   EXECUTION 
 

3.01      EXAMINATION 
A. Do not begin installation until substrates have been properly prepared. 
B. Verify that all exterior and interior wall, partition, and floor/ceiling 

assembly construction has been completed to the point where the 
insulation may correctly be installed. 

C. Verify that mechanical and electrical services in ceilings, walls and floors 
have been installed and tested and, if appropriate, verify that adjacent 
materials are dry and ready to receive insulation.  

D. If substrate preparation is the responsibility of another installer, notify 
Architect of unsatisfactory preparation before proceeding. 
 

3.02      PREPARATION 
A. Clean surfaces thoroughly prior to installation. 
B. Prepare surfaces using the methods recommended by the manufacturer 

for achieving the best result for the substrate under the project 
conditions. 
 

3.03      INSTALLATION OF GENERAL BUILDING INSULATION 
A. Install in accordance with manufacturer's instructions. 
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B. Install in exterior spaces without gaps or voids. Do not compress 
insulation. 

C. Trim insulation neatly to fit spaces. Insulate miscellaneous gaps and 
voids. 

D. Fit insulation tight in spaces and tight to exterior side of mechanical and 
electrical services within plane of insulation. 

E. Install insulation with vapor barrier installed facing the warm side. Seal or 
tape joints as required. 
 

3.04      INSTALLATION OF VAPOR RETARDERS 
A. General:  Extend vapor retarder to extremities of areas to be protected 

from apor transmission.  Secure in place with adhesives or other 
anchorage system as indicated.  Extend vapor retarder to cover 
miscellaneous voids in insulated substrates, including those filled with 
loose-fiber insulation. 

B. Seal overlapping joints in vapor retarders with adhesives or vapor-
retarder tape according to vapor retarder manufacturer's instructions.  
Seal butt joints and fastener penetrations with vapor-retarder tape.  
Locate all joints over framing members or other solid substrates. 

C. Seal joints caused by pipes, conduits, electrical boxes, and similar items 
penetrating vapor retarders with vapor-retarder tape to create an airtight 
seal between penetrating objects and vapor retarder. 

D. Repair any tears or punctures in vapor retarders immediately before 
concealment by other work.  Cover with vapor-retarder tape or another 
layer of vapor retarder. 

 
3.05      PROTECTION 

A. Protect installed products until completion of project. 
B. Touch-up, repair or replace damaged products before Substantial 

Completion. 
 

END OF SECTION 
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SECTION 07212  

OPEN-CELL SPRAY FOAM INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Open-cell spray polyurethane foam insulation. 

1.2 RELATED WORK 

A. The following items are not included in this Section and are specified under the designated 
Sections: 

1. Section 04 20 00 - UNIT MASONRY assemblies: Cavity wall assemblies.  
2. Section 06 10 00 - ROUGH CARPENTRY: Wood framing. 
3. Section 07 21 16 - FIBERGLASS BUILDING INSULATION: Supplemental blanket, batt 

and roll insulation. 
4. Section 07 26 00 - VAPOR RETARDERS: Vapor retarder materials. 
5. Section 07 27 00 - AIR BARRIERS: Air seal materials to adjacent insulation. 
6. Section 07 62 00 - SHEET METAL FLASHING AND TRIM: Requirements for flashings. 
7. Section 07 92 00 - JOINT SEALANTS: Rod and sealant at control and expansion joints. 
8. Section 07 80 00 - FIRE AND SMOKE PROTECTION: Insulation installed in conjunction 

with firestopping or smoke containment systems. 
9. Section 09 20 00 - PLASTER AND GYPSUM BOARD: Wall and ceiling finish and thermal 

barrier. 

1.3 PERFORMANCE REQUIREMENTS 

A. Conform to applicable code for flame and smoke, concealment, and over coat requirements. 

B.  Spray Applied Polyurethane Insulation is approved for use as a nonstructural thermal insulating 
material in Type I and V construction under IBC and dwellings under IRC when installed in 
accordance with ICC ES Report ESR-1655. Insulation is for use in wall cavities, floor 
assemblies, ceiling assemblies or attics and crawl spaces when installed in accordance with 
Section 4. Insulation may be used in wall assemblies in fire-resistive rated-construction as 
described in Sections 3.6 and 4.4. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer's data sheets on each product to be used, including: 

1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Installation methods. 

B. Verification Samples:  For each finish product specified, two samples, minimum size 6 inches 
(150 mm) square, representing actual product. 

C. Manufacturer's Certificates: Certify products meet or exceed specified requirements. 
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1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing urethane foam products 
and systems of this section with minimum ten years documented experience. 

B. Installer Qualifications: A current manufacturer’s Qualified Applicator specializing in performing 
Work of this section with minimum three years documented experience. 

C. Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques and application 
workmanship. 

1. Finish areas designated by Architect. 
2. Do not proceed with remaining work until workmanship, color, and sheen are approved 

by Architect. 
3. Refinish mock-up area as required to produce acceptable work. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging, clearly marked with the manufacturer's 
name, brand name, product identification, type of material, safety information, manufacture 
date, and lot numbers until ready for installation. 

B. Store spray foam materials between 65 degrees F (18 degrees C) and 85 degrees F (29 
degrees C) with careful handling to prevent damage to products. 

C. Protect all materials from freezing and other damage during transit, handling, storage, and 
installation. 

1.7 PRE-INSTALLATION MEETINGS 

A. Convene pre-installation meeting prior to commencing work of this section. 

1. Attendance: Architect, Contractor, manufacturer’s representative and spray insulation 
applicator.  

2. Agenda: Review installation sequence and scheduling.  

1.8 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer's absolute limits. 

B. Do not apply the polyurethane foam when substrate or ambient air temperatures are below 40 
degrees F (4.4 degrees C) or above 120 degrees F (49 degrees C) and relative humidity is 
greater than 85 percent unless advance means and methods are recommended by the 
manufacturer. 

C. Do not apply polyurethane foam when wind velocity exceeds 15 miles per hour unless advance 
means and methods are recommended by the manufacturer. Use precautions to prevent 
damage to adjacent areas from fugitive overspray. 
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PART 2 - PRODUCTS 

2.1 OPEN-CELL SPRAY FOAM INSULATION W/ INTUMESCENT COATING 

A. Basis-of-Design:  JM ocxSPF by Johns Manville, 717 17th Street, Denver, CO 80202.  Tel (800) 
654-3103.  www.specJM.com. , BASF Enertite US. 

B. Open Cell Spray Foam Insulation: Two-component, polyurethane cellular foam with a nominal 
density of 0.5 pcf, as manufactured by Johns Manville. JM ocSPF foam shall have the following 
minimum physical properties when cured: 

1. Apparent Density: 0.5 pcf when tested in accordance with ASTM D 1622. 
2. R-Value (aged) when tested in accordance with ASTM C 518: 3.9 at 1 inch, 13 at 3.5 

inches, 19 at 5.5 inches. 
3. Oxygen Index: 25 when tested in accordance with ASTM D 2863. 
4. Compressive Strength: 0.5 psi when tested in accordance with ASTM D 1621. 
5. Fungi Resistance: Zero Rating when tested in accordance with ASTM G 21. 
6. Air Leakage: Less than 0.02 (L/s)/m2 when tested in accordance with ASTM E 283. 
7. Sound Transmission Coefficient: 51 (STC) when tested in accordance with ASTM E 90. 
8. Noise Reduction Coefficient: 0.7 (NRC) when tested in accordance with ASTM C 423. 
9. Open Cell Content: Greater than 90 percent when tested in accordance with ASTM D 

2846. 
10. Tensile Strength: Less than 5 psi when tested in accordance with ASTM D 1623. 
11. Shear Strength: 1.4 psi when tested in accordance with ASTM C 273. 
12. Permeability: 21 perm-inch when tested in accordance with ASTM E 96. 
13. Dimensional Stability:  Less than 15 percent change in volume when tested in 

accordance with ASTM D 2126. 
14. Surface Burning Characteristics:  

a. Flame Spread/Smoke Developed: At maximum 4 inch (102 mm) thickness, flame 
spread index of less than 25 and a smoke developed index of less than 450 when 
tested in accordance with ASTM E 84. 

b. Corner Test: Thickness up to 12 inches (305 mm) for wall cavities and 16 inches 
for ceiling cavities meets NFPA 286 when covered with 1/2 inch (13 mm) gypsum 
board or equivalent thermal barrier. 

C. Primer as Applicable to Substrate: A water based epoxy primer to achieve superior adhesion 
and penetration on concrete, masonry, metal, wood, etc. as supplied by Johns Manville or 
approved equal. 

D. Intumescent Coating Flame Seal TB, DC315 

2.2 ACCESSORIES 

A. Intumescent coating for spray foam insulation in attic and crawlspace applications, as 
manufactured by Johns Manville, BASF, Flame Seal, DC315l. 

B. Vapor retarder is specified in Section 07 26 00. 

C. Gypsum board assemblies providing a 15 minute fire separation thermal barrier rating are 
specified in Section 09 20 00.  

D. Gypsum board assemblies providing a 1 hour fire resistant rating are specified in Section 09 20 
00.  

http://www.specjm.com/
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. 

B. Verify that all surfaces to receive polyurethane foam insulation are clean, dry and free of dust, 
dirt, debris, oil, solvents and all materials that may adversely affect the adhesion of the 
polyurethane foam. 

C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding. 

3.2 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Mask and protect adjacent surfaces from over spray. 

C. Prepare surfaces using the methods recommended by the spray foam manufacturer for 
achieving the best result for the substrate under the project conditions. 

D. Wood: 

1. Plywood shall contain no more than 18 percent water, as measured in accordance with 
ASTM D 4449 and ASTM D 4444.  

2. Most untreated and unpainted wood surfaces need not be primed. The spray 
polyurethane foam can be applied directly to the dry wood. Priming may be required 
under certain conditions as recommended by the manufacturer. 

E. Steel:  

1. Primed: Clean primed metal surfaces free of loose scale, rust, weathered or chalking 
paint. Remove grease, oil, or other contaminants with proper cleaning solutions. 

2. Previously Painted: Clean painted metal surface using hand or power tools to remove 
loose scale and dirt. Remove grease, oil, and other surface contaminants using a power 
wash technique or proper cleaning solutions. 

3. Galvanized: Clean galvanized steel as recommended by manufacturer. Steel should be 
primed with primer at the rate of 1 gallon per 300 square feet. 

4. Unpainted Steel: Clean as recommended by manufacturer to prepare the steel surface 
for the primer. Prime with primer at the rate of 1 gallon per 300 square feet. 

F. Concrete and Masonry: Must be cured and loose dirt and any other contaminants, including 
asphaltic materials removed. If primer is required, prime at the rate of one gallon per 300 square 
feet. 

G. Sheathing Board: Most sheathing boards need not be primed prior to the application of sprayed-
in-place polyurethane foam. 

3.3 PRIMER APPLICATION 

A. Prepare surfaces and apply primer in accordance with manufacturer's instructions. 
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B. Apply primer to the properly prepared substrates in accordance with the manufacturer’s 
instructions to achieve a minimum thickness of dry film thickness. Allow primer to cure 24 hours 
prior to application of spray polyurethane foam or other products.  

3.4 INSTALLATION 

A. Install spray foam in accordance with manufacturer's instructions. 

B. Spray polyurethane foam components (A) and (B) shall be processed in accordance with 
instructions found on the manufacturers product datasheet. 

C. Schedule application to anticipate climatic conditions prior to application to ensure highest 
quality foam and to maximize yield. All substrates to be sprayed must be dry at the time of 
application. Moisture in the form of rain, fog, frost, dew, or high humidity greater than 85 percent 
R.H is not permitted unless Contractor reviews means and methods of spraying with 
manufacturer’s representative prior to installation. Use screens, masking and other precautions  
to prevent damage to adjacent areas from fugitive overspray. 

D. Where spray foam system is installed within attics or crawl spaces where entry is made only for 
service of utilities, an ignition barrier must be installed in accordance with IBC Section 
2603.4.1.6 and IRC Section R314.5.4, as applicable. The ignition barrier must be installed in a 
manner so that the foam plastic insulation is not exposed. JM ocSPF, as described in these 
sections, may be installed in unvented attics in accordance with IRC Section R806.4. (Not 
Used) 

E. Application in attics with Intumescent Thermal Barrier Coating: 

1. Spray-applied to the underside of roof decks.  
2. Thickness of open-cell foam applied to the underside of the top space must not exceed 

10 inches (254 mm).  
3. Thickness of open-cell foam applied to vertical surfaces must not exceed 12 inches (300 

mm). 
4. Open cell foam must be coated uniformly coated with an intumescent coating in 

accordance with manufacturer’s instructions. 
5. Surfaces to be coated must be dry, clean, and free of dirt, loose debris, and any other 

substances that could interfere with the adhesion of the coating.  
6. Coating must be applied when ambient and substrate temperatures are above 50 

degrees F (10 degrees C) and requires a 24-hour curing time after application. 
7. Intumescent thermal barrier to have been tested as part of the manufacturer’s system. 

Products by JM, BASF, DC315, Flame Seal TB acceptable provided they are approved 
by the manufacturer and have been tested as part of the mfgr’s system.  

8. Provide ICC Evaluation Report(s) describing application without a Prescriptive Thermal 
Barrier. 

9. Provide independent testing agency report of thermal barrier as part of the 
manufacturer’s system.  
  

F. Application in attics and crawlspaces with Minimum 1⁄2 inch (12.7 mm) Gypsum Board. (Not 
Used).  

G. Application on Attic Floors: (Not Used) 

H. One-hour Fire-Resistance Rated Wall Assemblies (Limited Load Bearing): (Not Used) 
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1. Interior Face: One layer of 5/8-inch-thick (15.9 mm) Type X gypsum wallboard must be 
applied parallel to the interior face of 2-by-6 wood studs space a maximum of 16 inches 
(406 mm) on center and fastened with Type S, 1-5/8 inch (41 mm) long screws spaced 8 
inches (203 mm) on center. The interior cavity is filled with 3 inches of JM ocSPF spray- 
applied foam insulation.  

2. Exterior or Opposite Face: Another layer of 5/8 inch (15.9 mm) thick Type X gypsum 
wallboard must be applied in the same manner as the interior face. 

3. Axial Load Design: Axial loads applied to the wall assembly must be limited to the least of 
the following: 

a. 2,756 pounds (122 642 N) per stud. 
b. A maximum of 51 percent of the load calculated in accordance with Sections 3.6 

and 3.7 of the ANSI/AF&PA NDS. 

I. Exothermic Caution:  

1. Polyurethane foam shall be sprayed in minimum 1/2 inch (12.7 mm) thick passes or lifts. 
Overall thickness applied in one pass shall be limited to a maximum of 6 inches for JM 
ocSPF open cell foam to avoid fire hazards resulting from excessive heat generation. 
When applying SPF on chlorinated polyvinyl chloride the pass thickness for JM ocSPF 
must be limited to 6 inches. If additional thickness is required it must applied within 15 
minutes. 

2. If a second pass is needed, wait 10 to 15 minutes between passes to allow reaction heat 
to dissipate. If more passes are needed, wait 30 minutes between passes to allow 
reaction heat to dissipate.  

3. The exothermic reaction can cause temporary substrate thermal rises in excess of 150 
degrees F, which may result in substrate thermal expansion. If the substrate then 
contracts when the reaction heat dissipates, substrate deformation can occur.  

4. The full thickness of spray polyurethane foam to be applied within any given area should 
be completed in one day. 

J. Vapor Retarder Application: (NOT USED) 

1. When required, a vapor retarder shall be applied to the substrate to be insulated or to the 
finished spray polyurethane foam insulation. The predominant direction of the vapor drive 
determines the location of the vapor retarder relative to the spray polyurethane foam. 

2. Apply thermal barriers and vapor retarder (if required) according to ICC 
recommendations. 

3.5 ACCESSORY APPLICATION  

A. Joint Filler Foam and Caulk: Use joint filler foam and/or caulk to seal around windows, doors, 
chimneys, electrical raceways, sill plates, multiple studs, etc. Expansion of joint filler foam in a 
confined space can tighten window frames and door jambs. Use care in these areas to avoid 
distortion of these members. 

B. Vapor retarders are specified in Section 07 26 00. 

C. Air barriers are specified in Section 07 27 00. 

3.6 FIELD QUALITY CONTROL 

A. Protect installed products until completion of project. 
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B. Field inspection and testing will be performed under provisions of Section 01 40 00.  Inspection 
will include verification of insulation and overcoat thickness and density. 

3.7 PROTECTION 

A. Protect installed products until completion of project. 

B. After completing work, clean glass and spattered surfaces. 

C. Touch-up, repair or replace damaged products before Substantial Completion. 

3.8 SCHEDULES 

A. For the following locations, apply the average cured open-cell SPF thickness indicated: 

1. Unvented roof spaces: R-26 (+/-7) inches. 

END OF SECTION 
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 SECTION 07270 
 
 FIRESTOPPING 
 
PART 1 - GENERAL 
 

1.01  SUMMARY 
A.  This Section includes firestopping for the following: 

1.  Penetrations through fire-resistance-rated floor and roof construction 
including both empty openings and openings containing cables, pipes, 
ducts, conduits, and other penetrating items. 

2.  Penetrations through fire-resistance-rated walls and partitions including 
both empty openings and openings containing cables, pipes, ducts, 
conduits, and other penetrating items. 

3.  Penetrations through smoke barriers and construction enclosing 
compartmentalized areas involving both empty openings and openings 
containing penetrating items. 

4.  Sealant joints in fire-resistance-rated construction. 
 

1.02  SYSTEM PERFORMANCE REQUIREMENTS 
A.  General:  Provide firestopping systems that are produced and installed to resist 

the spread of fire, according to requirements indicated, and the passage of 
smoke and other gases. 

B.  F-Rated Through-Penetration Firestop Systems:  Provide through-penetration 
firestop systems with F ratings indicated, as determined per ASTM E 814, but not 
less than that equaling or exceeding the fire-resistance rating of the constructions 
penetrated. 

C.  T-Rated Through-Penetration Firestop Systems:  Provide through-penetration 
firestop systems with T ratings, in addition to F ratings, as determined per ASTM 
E 814, where indicated and where systems protect penetrating items exposed to 
contact with adjacent materials in occupiable floor areas.  T-rated assemblies are 
required where the following conditions exist: 
1.  Where firestop systems protect penetrations located in construction 

containing doors required to have a temperature-rise rating. 
2.  Where firestop systems protect penetrating items larger than a 4 inch 

(100 mm) diameter nominal pipe or 16 sq. in. (100 sq. cm) in overall 
cross-sectional area. 

D.  Fire-Resistive Joint Sealants:  Provide joint sealants with fire-resistance ratings 
indicated, as determined per ASTM E 119, but not less than that equaling or 
exceeding the fire-resistance rating of the construction in which the joint occurs. 

E.  For firestopping exposed to view, traffic, moisture, and physical damage, provide 
products that do not deteriorate when exposed to these conditions. 
1.  For piping penetrations for plumbing and wet-pipe sprinkler systems, 

provide moisture-resistant through-penetration firestop systems. 
2.  For floor penetrations with annular spaces exceeding 4 inches (100 mm) 

or more in width and exposed to possible loading and traffic, provide 
firestop systems capable of supporting the floor loads involved either by 
installing floor plates or by other means. 

3.  For penetrations involving insulated piping, provide through-penetration 
firestop systems not requiring removal of insulation. 

 
1.03  SUBMITTALS 

A.  Product data for each type of product specified. 
1.  Certification by firestopping manufacturer that products supplied comply 

with local regulations controlling use of volatile organic compounds 
(VOCs) and are nontoxic to building occupants. 
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B.  Product certificates signed by manufacturers of firestopping products certifying 
that their products comply with specified requirements. 

 
1.04  QUALITY ASSURANCE 

A.  Fire-Test-Response Characteristics:  Provide firestopping that complies with the 
following requirements and those specified under the "System Performance 
Requirements" article: 
1.  Firestopping tests are performed by a qualified testing and inspecting 

agency.  A qualified testing and inspecting agency is UL, Warnock 
Hersey, or another agency performing testing and follow-up inspection 
services for firestop systems that is acceptable to authorities having 
jurisdiction. 

2.  Through-penetration firestop systems are identical to those tested per 
ASTM E 814 under conditions where positive furnace pressure 
differential of at least 0.01 inch of water (2.5 Pa) is maintained at a 
distance of 0.78 inch (20 mm) below the fill materials surrounding the 
penetrating items in the test assembly.  Provide rated systems complying 
with the following requirements: 

3.  Fire-resistive joint sealant systems are identical to those tested for fire-
response characteristics per ASTM E 119 under conditions where the 
positive furnace pressure differential is at least 0.01 inch of water (2.5 
Pa), as measured 0.78 inch (20 mm) from the face exposed to furnace 
fire.  Provide systems complying with the following requirements: 
a  Fire-Resistance Ratings of Joint Sealants:  As indicated by 

reference to design designations listed by UL in their "Fire 
Resistance Directory" or by another qualified testing and 
inspecting agency. 

b  Joint sealants, including backing materials, bear classification 
marking of qualified testing and inspection agency. 

B.  Installer Qualifications:  Engage an experienced Installer who has completed 
firestopping that is similar in material, design, and extent to that indicated for 
Project and that has performed successfully. 

C.  Provide firestopping products containing no detectable asbestos as determined 
by the method specified in 40 CFR Part 763, Subpart F, Appendix A, Section 1, 
"Polarized Light Microscopy." 

D.  Coordinating Work:  Coordinate construction of openings and penetrating items 
to ensure that designated through-penetration firestop systems are installed per 
specified requirements. 

 
1.05  DELIVERY, STORAGE, AND HANDLING 

A.  Deliver firestopping products to Project site in original, unopened containers or 
packages with intact and legible manufacturers' labels identifying product and 
manufacturer; date of manufacture; lot number; shelf life, if applicable; qualified 
testing and inspecting agency's classification marking applicable to Project; 
curing time; and mixing instructions for multicomponent materials. 

B.  Store and handle firestopping materials to prevent their deterioration or damage 
due to moisture, temperature changes, contaminants, or other causes. 

 
1.06  PROJECT CONDITIONS 

A.  Environmental Conditions:  Do not install firestopping when ambient or substrate 
temperatures are outside limits permitted by firestopping manufacturers or when 
substrates are wet due to rain, frost, condensation, or other causes. 

B.  Ventilation:  Ventilate firestopping per firestopping manufacturers' instructions by 
natural means or, where this is inadequate, forced air circulation. 
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PART 2 - PRODUCTS 
 

2.01  FIRESTOPPING, GENERAL 
A.  Compatibility:  Provide firestopping composed of components that are compatible 

with each other, the substrates forming openings, and the items, if any, 
penetrating the firestopping under conditions of service and application, as 
demonstrated by firestopping manufacturer based on testing and field 
experience. 

B.  Accessories:  Provide components for each firestopping system that are needed 
to install fill materials and to comply with "System Performance Requirements" 
article in Part 1.  Use only components specified by the firestopping manufacturer 
and approved by the qualified testing and inspecting agency for the designated 
fire-resistance-rated systems.  

 
2.02  FILL MATERIALS FOR THROUGH-PENETRATION FIRESTOP SYSTEMS 

A.  Ceramic-Fiber and Mastic Coating:  Ceramic fibers in bulk form formulated for 
use with mastic coating, and ceramic fiber manufacturer's mastic coating. 

B.  Ceramic-Fiber Sealant:  Single-component formulation of ceramic fibers and 
inorganic binders. 

C.  Endothermic, Latex Compound Sealant:  Single-component, endothermic, latex 
formulation. 

D.  Intumescent, Latex Sealant:  Single-component, intumescent, latex formulation. 
E.  Intumescent Putty:  Nonhardening, dielectric, water-resistant putty containing no 

solvents, inorganic fibers, or silicone compounds. 
F.  Intumescent Wrap Strips: Single-component, elastomeric sheet with aluminum 

foil on one side. 
G.  Job-Mixed Vinyl Compound:  Prepackaged vinyl-based powder product for 

mixing with water at Project site to produce a paintable compound, passing 
ASTM E 136, with flame-spread and smoke-developed ratings of zero per ASTM 
E 84. 

H.  Mortar:  Prepackaged dry mix composed of a blend of inorganic binders, fillers, 
and lightweight aggregate formulated for mixing with water at Project site to form 
a nonshrinking, homogenous mortar. 

I.  Pillows/Bags:  Re-usable, heat-expanding pillows/bags composed of glass-fiber 
cloth cases filled with a combination of mineral-fiber, water-insoluble expansion 
agents and fire-retardant additives. 

J.  Silicone Foam:  Two-component, silicone-based liquid elastomer that, when 
mixed, expands and cures in place to produce a flexible, nonshrinking foam. 

K.  Silicone Sealant:  Moisture-curing, single-component, silicone-based, neutral-
curing elastomeric sealant of grade indicated below: 
1.  Grade:  Pourable (self-leveling) formulation for openings in floors and 

other horizontal surfaces and nonsag formulation for openings in vertical 
and other surfaces requiring a nonslumping/ gunnable sealant, unless 
indicated firestop system limits use to nonsag grade for both opening 
conditions. 

2.  Grade for Horizontal Surfaces:  Pourable (self-leveling) grade for 
openings in floors and other horizontal surfaces. 

3.  Grade for Vertical Surfaces:  Nonsag grade for openings in vertical and 
other surfaces. 

L.  Solvent-Release-Curing Intumescent Sealant:  Solvent-release-curing, single-
component, synthetic-polymer-based sealant of grade indicated below: 
1.  Grade:  Pourable (self-leveling) formulation for openings in floors and 

other horizontal surfaces and nonsag formulation for openings in vertical 
and other surfaces requiring a nonslumping/ gunnable sealant, unless 
indicated firestop system limits use to nonsag grade for both opening 
conditions. 
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2.  Grade for Horizontal Surfaces:  Pourable (self-leveling) grade for 
openings in floors and other horizontal surfaces. 

3.  Grade for Vertical Surfaces:  Nonsag grade for openings in vertical and 
other surfaces. 

M.  Available Products:   Products that may be incorporated in the Work include, but 
are not limited to, the following: 
1.  Ceramic-Fiber and Mastic Coating: 

a  FireMaster Bulk and FireMaster Mastic, Thermal Ceramics. 
2.  Ceramic-Fiber Sealant: 

a  Metacaulk 525, The RectorSeal Corporation. 
3.  Endothermic, Latex Sealant: 

a  Fyre-Shield, Tremco Inc. 
4.  Endothermic, Latex Compounds: 

a  Flame-Safe FS500/600 Series, International Protective Coatings 
Corp. 

b  Flame-Safe FS900/FST900 Series, International Protective 
Coatings Corp. 

5.  Intumescent Latex Sealant: 
a  Metacaulk 950, The RectorSeal Corporation. 
b  Fire Barrier CP 25WB Caulk, 3M Fire Protection Products. 

6.  Intumescent Putty: 
a  Pensil 500 Intumescent Putty, General Electric Co. 
b  Flame-Safe FSP1000 Putty, International Protective Coatings 

Corp. 
c  Fire Barrier Moldable Putty, 3M Fire Protection Products. 

7.  Intumescent Wrap Strips: 
a  Dow Corning Fire Stop Intumescent Wrap Strip 2002, Dow 

Corning Corp. 
b  CS2420 Intumescent Wrap, Hilti Construction Chemicals, Inc. 
c  Fire Barrier FS-195 Wrap/Strip, 3M Fire Protection Products. 

8.  Job-Mixed Vinyl Compound: 
a  USG Firecode Compound, United States Gypsum Co. 

9.  Mortar: 
a  K-2 Firestop Mortar, Bio Fireshield, Inc. 
b  Novasit K-10 Firestop Mortar, Bio Fireshield, Inc. 
c  KBS-Mortar Seal, International Protective Coatings Corp. 

10.  Pillows/Bags: 
a  Firestop Pillows, Bio Fireshield, Inc. 
b  KBS Sealbags, International Protective Coatings Corp. 

11.  Silicone Foams: 
a  Dow Corning Fire Stop Foam 2001, Dow Corning Corp. 
b  Pensil 200 Foam, General Electric Co. 

12.  Silicone Sealants: 
a  Dow Corning Firestop Sealant 2000, Dow Corning Corp. 
b  Dow Corning Firestop Sealant SL 2003, Dow Corning Corp. 
c  Pensil 100 Firestop Sealant, General Electric Co. 
d  CS240 Firestop Sealant, Hilti Construction Chemicals, Inc. 
e  Metacaulk 835, The RectorSeal Corporation. 
f  Metacaulk 880, The RectorSeal Corporation. 
g  Fyre-Sil, Tremco Inc. 
h  Fyre-Sil S/L, Tremco Inc. 

13.  Solvent-Release-Curing Intumescent Sealants: 
a  Biostop 500 Intumescent Firestop Caulk, Bio Fireshield, Inc. 
b  Fire Barrier CP 25N/S Caulk, 3M Fire Protection Products. 
c  Fire Barrier CP 25S/L Caulk, 3M Fire Protection Products. 

N.  Firestopping insulation: 
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1.  Blanket firestopping, mineral fiber type; Thermafiber Safing Insulation by 
U.S. Gypsum or approved equal.  Anchor with safing clips. 

 
2.03  FIRE-RESISTIVE ELASTOMERIC JOINT SEALANTS 

A.  Elastomeric Sealant Standard:  Provide manufacturer's standard chemically 
curing, elastomeric sealants of base polymer indicated that complies with ASTM 
C 920 requirements, including those referenced for Type, Grade, Class, and 
Uses, and requirements specified in this Section applicable to fire-resistive joint 
sealants. 

B.  Single-Component, Neutral-Curing Silicone Sealant:  Type S; Grade NS; Class 
25; exposure-related Use NT, and joint-substrate-related Uses M, G, A, and (as 
applicable to joint substrates indicated) O. 
1.  Additional Movement Capability:  Provide sealant with the capability to 

withstand the following percentage changes in joint width existing at time 
of installation, when tested for adhesion and cohesion under maximum 
cyclic movement per ASTM C 719, and remain in compliance with other 
requirements of ASTM C 920 for uses indicated: 
a  50 percent movement in both extension and compression for a 

total of 100 percent movement. 
C.  Multicomponent, Nonsag, Urethane Sealant:  Type M; Grade NS; Class 25; 

exposure-related Use NT, and joint-substrate-related Uses M, A, and (as 
applicable to joint substrates indicated) O. 
1.  Additional Movement Capability:  Provide sealant with the capability to 

withstand the following percentage change in joint width existing at time 
of installation, when tested for adhesion and cohesion under maximum 
cyclic movement per ASTM C 719, and remain in compliance with other 
requirements of ASTM C 920 for uses indicated: 
a  40 percent movement in extension and 25 percent in 

compression for a total of 65 percent movement. 
D.  Single-Component, Nonsag, Urethane Sealant:  Type S; Grade NS; Class 25; 

and Uses NT, M, A, and (as applicable to joint substrates indicated) O. 
E.  Available Products:   Products that may be incorporated in the Work include, but 

are not limited to, the following: 
1.  Single-Component, Neutral-Curing, Silicone Sealant: 

a  Dow Corning 790, Dow Corning Corp. 
b  Dow Corning 795, Dow Corning Corp. 
c  Silpruf, General Electric Co. 
d  Ultraglaze, General Electric Co. 
e  864, Pecora Corp. 

2.  Multicomponent, Nonsag, Urethane Sealant: 
a  Vulkem 922, Mameco International Inc. 
b  Dynflex, Pecora Corp. 
c  Dynatred, Pecora Corp. 
d  Dynatrol II, Pecora Corp. 
e  Sikaflex 2cn NS, Sika Corp. 
f  Sonolastic NP 2, Sonneborn Building Products Div., ChemRex 

Inc. 
g  Dymeric, Tremco Inc. 

3.  Single-Component, Nonsag, Urethane Sealant: 
a  Isoflex 880 GB, Harry S. Peterson Co., Inc. 
b  Isoflex 881, Harry S. Peterson Co., Inc. 
c  Vulkem 921, Mameco International Inc. 
d  Sikaflex--15LM, Sika Corp. 
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2.04  MIXING 
A.  For those products requiring mixing prior to application, comply with firestopping 

manufacturer's directions for accurate proportioning of materials, water (if 
required), type of mixing equipment, selection of mixer speeds, mixing 
containers, mixing time, and other procedures needed to produce firestopping 
products of uniform quality with optimum performance characteristics for 
application indicated. 

 
PART 3 -  EXECUTION 
 

3.01  EXAMINATION 
A.  Examine substrates and conditions, with Installer present, for compliance with 

requirements for opening configurations, penetrating items, substrates, and other 
conditions affecting performance of firestopping.  Do not proceed with installation 
until unsatisfactory conditions have been corrected. 

 
3.02  PREPARATION 

A.  Surface Cleaning:  Clean out openings and joints immediately prior to installing 
firestopping to comply with recommendations of firestopping manufacturer and 
the following requirements: 
1.  Remove all foreign materials from surfaces of opening and joint 

substrates and from penetrating items that could interfere with adhesion 
of firestopping. 

2.  Clean opening and joint substrates and penetrating items to produce 
clean, sound surfaces capable of developing optimum bond with 
firestopping.  Remove loose particles remaining from cleaning operation. 

3.  Remove laitance and form release agents from concrete. 
B.  Priming:  Prime substrates where recommended by firestopping manufacturer 

using that manufacturer's recommended products and methods.  Confine primers 
to areas of bond; do not allow spillage and migration onto exposed surfaces. 

C.  Masking Tape:  Use masking tape to prevent firestopping from contacting 
adjoining surfaces that will remain exposed upon completion of Work and that 
would otherwise be permanently stained or damaged by such contact or by 
cleaning methods used to remove smears from firestopping materials.  Remove 
tape as soon as it is possible to do so without disturbing firestopping's seal with 
substrates. 

 
3.03  INSTALLING THROUGH-PENETRATION FIRESTOPS 

A.  General:  Comply with the "System Performance Requirements" article in Part 1 
and the through-penetration firestop manufacturer's installation instructions and 
drawings pertaining to products and applications indicated. 

B.  Install forming/damming materials and other accessories of types required to 
support fill materials during their application and in the position needed to 
produce the cross-sectional shapes and depths required to achieve fire ratings of 
designated through-penetration firestop systems.  After installing fill materials, 
remove combustible forming materials and other accessories not indicated as 
permanent components of firestop systems. 

C.  Install fill materials for through-penetration firestop systems by proven techniques 
to produce the following results: 
1.  Completely fill voids and cavities formed by openings, forming materials, 

accessories, and penetrating items. 
2.  Apply materials so they contact and adhere to substrates formed by 

openings and penetrating items. 
3.  For fill materials that will remain exposed after completing Work, finish to 

produce smooth, uniform surfaces that are flush with adjoining finishes. 
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3.04  INSTALLING FIRE-RESISTIVE JOINT SEALANTS 
A.  General:  Comply with the "System Performance Requirements" article in Part 1, 

with ASTM C 1193, and with the sealant manufacturer's installation instructions 
and drawings pertaining to products and applications indicated. 

B.  Install joint fillers to provide support of sealants during application and at position 
required to produce the cross-sectional shapes and depths of installed sealants 
relative to joint widths that allow optimum sealant movement capability and 
develop fire-resistance rating required. 

C.  Install sealants by proven techniques that result in sealants directly contacting 
and fully wetting joint substrates, completely filling recesses provided for each 
joint configuration, and providing uniform, cross-sectional shapes and depths 
relative to joint width that optimum sealant movement capability.  Install sealants 
at the same time joint fillers are installed. 

D.  Tool nonsag sealants immediately after sealant application and prior to the time 
skinning or curing begins.  Form smooth, uniform beads of configuration 
indicated or required to produce fire-resistance rating, as well as to eliminate air 
pockets, and to ensure contact and adhesion of sealants with sides of joint.  
Remove excess sealant from surfaces adjacent to joint.  Do not use tooling 
agents that discolor sealants or adjacent surfaces or are not approved by sealant 
manufacturer. 

 
3.05  CLEANING 

A.  Clean off excess fill materials and sealants adjacent to openings and joints as 
work progresses by methods and with cleaning materials approved by 
manufacturers of firestopping products and of products in which opening and 
joints occur. 

B.  Protect firestopping during and after curing period from contact with 
contaminating substances or from damage resulting from construction operations 
or other causes so that they are without deterioration or damage at time of 
Substantial Completion.  If, despite such protection, damage or deterioration 
occurs, cut out and remove damaged or deteriorated firestopping immediately 
and install new materials to produce firestopping complying with specified 
requirements. 

 
END. 
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Section 07272 

 
FLUID APPLIED MEMBRANE AIR BARRIERS 

 
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 materials and installation of fluid applied waterproof air barrier 
membrane over vertical above grade concrete walls, concrete masonry walls, and 
vertical wall sheathing and horizonital sofit sheathing. 

B. Related Requirements  
1. Section 04816:  Concrete Unit Masonry 
2. Section 07240:  Exterior Finish and Insulation System 
3. Section 07620:  Sheet Metal Flashing and Trim 
4. Section 07920:  Joint Sealants 
5. Section 08400:  Aluminum Frame and Windows 
6. Section 08500:  Translucent Fiberglass Panel Wall System 

 
1.03 DEFINITIONS 

A. Air Barrier Material:   A primary element that provides a continuous barrier to the 
movement of air. 

B. Air Barrier Accessory:  A transitional component of the air barrier that provides 
continuity. 

C. Air Barrier Auxiliary Material:  A transitional component that provides air barrier 
continuity furnished by a source other than the primary air barrier manufacturer. 

D. Air Barrier Assembly:   The collection of air barrier materials, accessory and auxiliary 
materials applied to an opaque wall, including joints and junctions to abutting 
construction, to control air movement through the wall. 

 
1.04 PRE-INSTALLATION MEETINGS 

A. Pre-installation Conference 
1. Review air barrier installation requirements and installation details, mock-ups, 

testing requirements, protection, and sequencing of work. 
 

1.05 REFERENCES 
A. Building Code and Material Evaluation Service Standards 

1. ICC ES AC 212 – March 1, 2005, ICC Acceptance Criteria for Water-Resistive 
Coatings Used as Water-Resistive Barriers over Exterior Sheathing  

2. May, 1997, CCMC (Canadian Construction Materials Centre) Technical Guide 
for Air Barrier Material 

3. 2009 IBC, International Building Code 
4. 2009 IRC, International Residential Code 
5. 2009 IECC, International Energy Conservation Code 

B. ASTM Standards 
1. C 297-94, Test Method for Tensile Strength of Flat Sandwich Constructions in 

Flat wise Plane 
2. C 1177-08, Specification for Glass Mat Gypsum Substrate for Use as 

Sheathing 
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3. D 522-93a, Test Methods for Mandrel Bend Test of Attached Organic 
Coatings 

4.  D 1970-00, Standard Specification for Self-Adhering Polymer Modified 
Bituminous  Sheet Materials Used as Steep Roofing Underlayment for Ice 
Dam Protection 

5. D 3273-00, Test Method for Resistance to Growth of Mold on the Surface of 
Interior Coatings in an Environmental Chamber 

6. D 4541-09, Test Method for Pull-Off Strength of Coatings Using Portable 
Adhesion Testers 

7. E 84-98, Test Method for Surface Burning Characteristics of Building Materials 
8. E 96-00, Test Method for Water Vapor Transmission of Materials  
9. E 779-10, Standard Test Method for Determining Air Leakage Rate by Fan 

Pressurization 
10. E 783-02, Standard Test Method for Field Measurement of Air Leakage 

Through Installed Exterior Windows and Doors 
11. E 1186-03 (2009), Standard Practices for Air Leakage Site Detection in 

Building Envelopes and Air Barrier Systems 
12. E 1827-96 (2007), Standard Test Methods for Determining Air tightness of 

Buildings Using an Orifice Blower Door 
13. E 2178-03, Test Method for Air Permeance of Building Materials 
14. E 2357-05, Standard Test Method for Determining Air Leakage of Air Barrier 

Assemblies 
C. APA – The Engineered Wood Association 

1. E30U-2007, Engineered Wood Construction Guide 
D. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 

(ASHRAE) 
1. 2005 ASHRAE Handbook--Fundamentals  
2. ASHRAE 90.1 – 2010, Energy Standard for Buildings Except Low-Rise 

Residential Buildings 
3. ASHRAE 189.1 – 2009, Standard for the Design of High Performance Green 

Buildings Except Low-Rise Residential Buildings 
E. South Coast Air Quality Management District (SCAQMD) 

1. Rule 1113 (2007) – Architectural Coatings 
 

1.06 COORDINATION/SCHEDULING 
A. Coordinate installation of foundation waterproofing, roofing membrane, windows, 

doors and other wall penetrations to provide a continuous air barrier. 
B. Provide protection of rough openings before installing windows, doors, and other 

penetrations through the wall. 
C. Provide sill flashing to direct water to the exterior before windows and doors are 

installed. 
D. Install window and door head flashing immediately after windows and doors are 

installed. 
E. Install diverter flashings wherever water can enter the assembly to direct water to the 

exterior. 
F. Install parapet cap flashing and similar flashing at copings and sill to prevent water 

entry into the wall assembly. 
G. Install cladding within 60 days of waterproof air barrier installation. 

 
1.07 SUBMITTALS 

A. Manufacturer’s specifications, details and product data. 
B. Manufacturer’s standard warranty. 
C. Manufacturer’s ICC evaluation report confirming compliance with the IBC, IRC, and 

IECC as an air barrier and water-resistive barrier. 
D. Samples for approval as directed by architect or owner. 
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E. Shop drawings: substrate joints, cracks, flashing transitions, penetrations, corners, 
terminations, and tie-ins with adjoining construction, interfaces with separate materials 
that form part of the air barrier assembly. 

 
1.08 QUALITY ASSURANCE 

A. Manufacturer requirements 
1. Manufacturer of exterior wall waterproofing and air barrier materials for a 

minimum of 30 years in North America. 
2. ISO 9001:2000 Certified Quality System and ISO 14001:2004 Certified 

Environmental Management System. 
B. Contractor requirements  

1. Knowledgeable in the proper use and handling of materials. 
2. Employ skilled mechanics who are experienced and knowledgeable in 

waterproofing and air barrier application, and familiar with the requirements of 
the specified work. 

3. Provide the proper equipment, manpower and supervision on the job-site to 
install the air barrier assembly in compliance with the project plans & 
specifications, shop drawings, and manufacturer’s published specifications 
and details. 

C. Regulatory Compliance 
1. Primary air barrier and joint treatment reinforcement materials: 

a) Listed by IBC and recognized for use on all types of construction. 
b) Listed by CCMC and recognized for use on all types of construction. 
c) Comply with VOC requirements of SCAQMD Rule 1113. 
d) Comply with ASHRAE 90.1 – 2010 
e) Comply with ASHRAE 189.1 - 2009  

D. Mock-ups 
1. Build stand-alone site mock up or sample wall area on as-built construction to 

incorporate back-up wall construction, typical details covering substrate joints, 
cracks, flashing transitions, penetrations, corners, terminations, tie-ins with 
adjoining construction, and interfaces with separate materials that form part of 
the air barrier assembly. 
 

1.09 DELIVERY, STORAGE AND HANDLING 
A. Deliver all materials in their original sealed containers bearing manufacturer’s name 

and identification of product.  
B. Protect coatings (pail products) from freezing temperatures and temperatures in 

excess of 90 degrees F (32 degrees C). Store away from direct sunlight. 
C. Protect Portland cement based materials (bag products) from moisture and humidity. 

Store under cover off the ground in a dry location. 
D. Protect and store accessory and auxiliary products in accordance with manufacturer’s 

written instructions. 
 

1.10 PROJECT/SITE CONDITIONS  
A. Maintain ambient and surface temperatures above 40 degrees F (4 degrees C) during 

application and drying period, minimum 24 hours after application of waterproof air 
barrier materials. 

B. Provide supplementary heat for installation in temperatures less than 40 degrees F (4 
degrees C) or if surface temperature is likely to fall below 40 degrees F (4 degrees C).  

C. Provide protection of surrounding areas and adjacent surfaces from application of 
materials. 

 
1.11 WARRANTY  

A. Provide manufacturer’s standard warranty. 
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PART 2 -  PRODUCTS 
 

2.01   MANUFACTURERS  
A. Approved Manufacturers: 

1. Sto Corp.EmeralCoat 
2. Dupont Tyvek 
3. Synergy 
4. Parex weatherTech 
5. BASF Wall Systems 
6. H&B Enviro-Barrier 

B. Obtain primary air barrier and accessory air barrier materials from single source. 
 

2.02 MATERIALS 
A. Primary Air Barrier Material Basis of design is: StoGuard with Sto EmeraldCoat - 

ready-mixed flexible spray or roller applied waterproof air barrier membrane material. 
1. Other approved manufacturers as listed in 2.1.A.  

B. Accessory Materials 
1. Joint Treatments  

a) Sto Gold Fill® with StoGuard Mesh: ready mixed flexible trowel or 
spray applied air barrier material. 

b) StoGuard® Rapid Seal™ with StoGuard Mesh: moisture cure 
elastomeric waterproof air barrier material. 

c) Sto EmeraldCoat with StoGuard Fabric: flexible waterproof air barrier 
membrane material. 

2. Joint Reinforcements 
a) StoGuard Mesh: nominal 4.2 oz/yd2 (142 g/m2) self-adhesive, flexible, 

symmetrical, interlaced glass fiber reinforcing mesh, with alkaline 
resistant coating for compatibility with Sto materials. 

b) StoGuard Fabric: non-woven integrally reinforced cloth reinforcement. 
c) StoGuard RediCornerTM: non-woven integrally reinforced pre-formed 

cloth. 
3. Transition Membranes 

a) Sto Gold Fill with StoGuard Mesh: ready mixed flexible trowel or spray 
applied air barrier material with treated glass fiber reinforcing mesh. 

b) StoGuard RapidSeal or StoGuard RapidSeal with StoGuard Mesh: 
moisture cure elastomeric waterproof air barrier material with treated 
glass fiber reinforcing mesh (where applicable). 

c) Sto VaporSeal with StoGuard Fabric: flexible waterproof air barrier 
membrane material with non-woven integrally reinforced cloth. 

d) StoGuard Tape: self adhering rubberized asphalt tape with polyester 
fabric facing. 

4. Primers 
a) StoGuard Primer: rubber resin emulsion primer for use with StoGuard 

Tape to enhance adhesion and allow installation down to 35 degrees 
F (1.7 degrees C). 

C. Auxiliary Materials (by others) 
1. Wet sealant: Dow Corning 790, 791, and 795 sealants 
2. Pre-cured sealant tape: Dow 123 
3. Spray adhesive: 3M Super 77 Spray Adhesive  
4. Spray foam: Dow Great Stuff for Gaps and Cracks 

D. Patch and Leveling Material for Concrete and Masonry 
1. Sto Leveler: polymer modified cementitious patch and leveling material for 

prepared concrete and masonry surfaces up to 3/8 inch (10 mm). 
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2. Sto BTS-Xtra: polymer modified lightweight cementitious patch and leveling 
material for prepared concrete and masonry surfaces up to 1/8 inch (3 mm). 

 
2.03 PERFORMANCE REQUIREMENTS 

A. Durability, resistance to aging, water and water penetration resistance, structural 
loading: joint treatment and primary air barrier material, comply with ICC ES AC 212 

B. Flexibility: ASTM D 522, primary air barrier material, no cracking or delamination 
before and after aging using 1/8 inch (3 mm) mandrel at 14º F (10º C) 

C. Nail sealability: ASTM D 1970, 7.9.1, primary air barrier passes 
D. Material air leakage: ASTM D 2178, primary air barrier and joint treatment < 0.004 

cfm/ft2 at 1.57 psf (0.02 L/s·m2 at 75 Pa) 
E. Resistance to mold: ASTM D 3273, no mold growth after 28 day exposure 
F. Adhesion: joint treatment and primary air barrier material, ASTM C 297 or D 4541,  > 

30 psi (207 kPa), or exceeds strength of glass mat facing on glass mat gypsum 
substrates 

G. Surface burning: ASTM E 84, joint treatment and primary air barrier material flame 
spread < 25, smoke developed < 450, Class A building material 

H. Water vapor permeance: ASTM E 96 Method B, > 10 perms (570 ng/Pa∙s∙m2) 
I. Assembly air leakage: ASTM E 2357, < 0.04 cfm/ft2 (0.2 L/s·m2) air leakage after 

conditioning protocol 
J. Field adhesion testing: ASTM D 4541, > 30 psi (207 kPA) or exceeds strength of glass 

mat facing on glass mat gypsum substrates 
K. Building envelope air leakage: ASTM E 779 or 1827, < 0.4 cfm/ft2 (2 L/s·m2)  
L. Volatile Organic Compounds: SCAQMD Rule 1113, joint treatment and primary air 

barrier material < 100 g/L 
M. Water-resistive barrier: ICC ES AC 212, joint treatment and primary air barrier comply 

and are listed in a valid ICC ESR 
 

2.04  DESIGN CRITERIA 
A. Structural 

1. Design for maximum allowable deflection normal to the plane of the wall: 
L/240. 

2. Design for wind load in conformance with code requirements. 
B. Moisture Control  

1. Prevent the accumulation of water in the wall assembly and behind the 
exterior wall cladding: 
a) Minimize condensation within the assembly. 
b) Drain water directly to the exterior where it is likely to penetrate 

components in the wall assembly (windows and doors, for example).  
c) Provide corrosion resistant flashing to direct water to the exterior in 

accordance with code requirements, including:  above window and 
door heads, beneath window and door sills, at roof/wall intersections, 
floor lines, decks, intersections of lower walls with higher walls, and at 
the base of the wall. 

C. Air Barrier Continuity: provide continuous air barrier assembly of compatible air barrier 
components. 

D. Substrates 
1. Concrete Masonry Units: provide normal weight units with flush joints (struck 

flush with the surface) and allow for a minimum of 2 coats of the primary air 
barrier material, or a cementitious parge coat to fill and level irregular surfaces 
and 1 coat of the primary air barrier material, prior to the air barrier application, 
such that a void and pinhole free air barrier surface is achieved. 

E. Mechanical Ventilation: maintain pressurization and indoor humidity levels in 
accordance with recommendations of ASHRAE (see 2005 ASHRAE Handbook—
Fundamentals). 
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PART 3 -  EXECUTION 
 

3.01 EXAMINATION 
A. Inspect concrete and concrete masonry surfaces for: 

1. Contamination — algae, dirt, dust, efflorescence, form oil, fungus, grease, 
mildew or other foreign substances. 

2. Surface deficiencies – weak, friable, chalkiness, laitance, bugholes, and 
spalls.  

3. Cracks — measure crack width and record location of cracks. 
4. Damage or deterioration. 
5. Moisture content and moisture damage — use a moisture meter to determine 

if the surface is dry enough to receive the waterproof air barrier and record 
any areas of moisture damage or excess moisture. 

6. Flush masonry mortar joints completely filled with mortar. 
B. Inspect sheathing application for compliance with applicable requirement: 

1. Glass mat faced gypsum sheathing in compliance with ASTM C 1177: consult 
manufacturer’s published recommendations and ICC ES Report.  Conform 
with project requirements for wind load resistance. 

C. Report deviations from the requirements of project specifications or other conditions 
that might adversely affect the waterproof air barrier installation.  Do not start work 
until deviations are corrected. 

 
3.02  SURFACE PREPARATION 

A. Concrete Masonry 
1. Remove surface contamination and weak surface conditions.  Use chemical 

cleaners such as TSP (trisodium phosphate) detergent to remove oil and 
grease and rinse with potable water.  Use chemical cleaners to remove 
efflorescence or other surface contamination in accordance with 
manufacturer’s written instructions.    Use mechanical methods such as 
waterblasting, sandblasting, and wire brushing to remove weak surface 
conditions.   

2. Repair cracks up to 1/8 inch (3 mm) wide by raking with a sharp tool to 
remove loose, friable material and blow clean with oil-free compressed air.  
Apply joint treatment material over crack, embed reinforcement (where 
applicable), and smooth joint treatment material with a trowel, drywall or putty 
knife to cover the reinforcement.  

3. Remove projecting fins, ridges, and mortar by mechanical means.  Remove 
excess mortar from masonry ties, lintels and shelf angles. 

4. Fill honeycombs, aggregate pockets, holes and other voids with patching 
material.   

B. Sheathing  
1. Remove and replace damaged sheathing. 
2. Spot surface defects such as over-driven fasteners, knot holes, or other voids 

in sheathing with knife grade joint treatment material. 
3. Spot fasteners with knife grade or coating joint treatment material. 

 
3.03 INSTALLATION 

A. Coordinate work with other trades to ensure air barrier continuity with connections at 
foundation, floor lines, flashings, lintels and shelf angles, openings and penetrations 
such as pipes, vents, windows and doors, masonry anchors, rafters or beams, joints in 
construction, projections such as decks and balconies, and roof line. 

B. Rough opening protection:  
1. Install transition membrane into and around rough opening.    

C. Sheathing joints 
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1. Install joint treatment material with applicable reinforcement over sheathing 
joints. 

D. Transitions 
1. Install air barrier accessory materials (with reinforcement where applicable), or 

auxiliary material at transition areas: foundation, floor lines, flashings, lintels 
and shelf angles, openings and penetrations such as pipes, vents, windows 
and doors, masonry anchors, rafters or beams, joints in construction, 
projections such as decks and balconies, and roof line. 

E. Waterproof air barrier membrane   
1. Concrete – install one coat of Sto EmeraldCoat by spray or roller in a uniform, 

continuous wet film of 10 mils to the prepared concrete substrate.  Do not 
install over working or moving joint sealants. 

2. Concrete Masonry -  install one liberal coat of Sto EmeraldCoat by spray or 
roller in a uniform, continuous film to the prepared concrete masonry 
substrate.  Backroll spray applications.  Allow to dry.  Install a second liberal 
coat in a uniform, continuous film, and backroll spray applications, to achieve 
a void and pinhole free surface.  Depending on the condition of the surface a 
minimum of 10 wet mils up to a maximum of 30 wet mils per coat is required.  
Apply additional coats if needed to achieve a void and pinhole free surface.  
Do not install over working or moving joint sealants.   
 
IMPORTANT NOTE: The number of coats and thickness is highly dependent 
on CMU composition, unit weight (lightweight or normal weight), porosity, joint 
profile, and other variables that may exist.  For “rough” CMU wall surfaces 
skim coat the entire wall surface with the leveling material to fill and level the 
surface prior to applying the waterproof air barrier membrane and transition 
materials.  When a skim coat of the leveling material is installed only one coat 
of the waterproof air barrier membrane is typically required.  Use the mock-up 
and site tests as the basis for the work. 

3. Sheathing 
a) Glass mat faced gypsum sheathing: install one coat of Sto 

EmeraldCoat by spray or roller in a uniform, continuous film of 10 wet 
mils to the prepared glass mat gypsum substrate to achieve a void 
and pinhole free surface.  Do not install over working or moving joint 
sealants. 

b) Plywood or OSB sheathing : Install  
 

3.04 FIELD QUALITY CONTROL 
A. Owner’s qualified testing agency shall perform inspections and tests.  
B. Inspections: air barrier materials are subject to inspection to verify compliance with 

requirements. 
1. Condition of substrates and substrate preparation. 
2. Installation of primary air barrier material, accessory materials, and compatible 

auxiliary materials over structurally sound substrates and in conformance with 
architectural design details, contractor’s shop drawings, project mock-up, and 
manufacturer’s written installation instructions. 

3. Air barrier continuity and connections without gaps and holes at foundation, 
floor lines, flashings, lintels and shelf angles, openings and penetrations such 
as pipes, vents, windows and doors, masonry anchors, rafters or beams, 
joints in construction, projections such as decks and balconies, and roof line.  

C. Tests: air barrier materials and assembly are subject to tests to verify compliance with 
performance requirements: 
1. Qualitative air leakage test: ASTM E 1186 
2. Quantitative air leakage test: ASTM E 779, E 783, and E 1827 
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3. Adhesion test: ASTM D 4541 
4. Qualitative adhesion and compatibility testing: wet sealant manufacturer’s field 

quality control adhesion test  
D. Repair non-conforming substrates and air barrier material installation to conform with 

project requirements.  
E. Take corrective action to repair and replace, reinstall, seal openings, gaps, or other 

sources of air leakage to conform with project performance requirements. 
 

3.05 PROTECTION AND CLEANING 
A. Protect air barrier materials from damage during construction caused by wind, rain, 

freezing, continuous high humidity, or prolonged exposure to sun light. 
B. Protect air barrier materials from damage from trades, vandals, and water infiltration 

during construction. 
C. Repair damaged materials to meet project specification requirements. 
D. Clean spills, stains, soiling from finishes or other construction materials that will be 

exposed in the completed work with compatible cleaners. 
E. Remove all masking materials after work is completed. 

 
     

END  
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 SECTION 07300 
 
 ASPHALT SHINGLES 
 
PART 1 GENERAL 
 

1.01 SUBMITTALS 
A. Product data for each type of product specified, including details of construction 

relative to materials, dimensions of individual components, profiles, textures, and 
colors. 

B. Samples for initial selection in the form of manufacturer’s sample finishes 
showing the full ranges of colors and profiles available for each type of asphalt 
shingle indicated. 

 
1.02 QUALITY ASSURANCE 

A. Fire-Test Response Classification: Where products with a fire-test-response 
classification are specified, provide asphalt shingles identical to those tested 
according to ASTM E 108 or UL 790 and listed by UL or another testing and 
inspecting agency acceptable to authorities having jurisdiction.  Identify each 
bundle of asphalt shingles with appropriate markings indicating fire-test-response 
classification of applicable testing and inspecting agency. 

B. Wind-Resistance-Test Characteristics: Where wind-resistant asphalt shingles are 
indicated, provide products identical to those tested according to ASTM D 3161 
or UL 997 and passed.  Identify each bundle of asphalt shingles with appropriate 
markings of applicable testing and inspecting agency. 

 
1.03 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in manufacturer’s unopened bundles or 
containers with labels intact. 

B. Handle and store materials at Project site to prevent water damage, staining, or 
other physical damage.  Store roll goods on end.  Comply with manufacturer’s 
recommendations for job-site storage, handling, and protection. 

 
1.04 PROJECT CONDITIONS 

A. Weather Limitations: Proceed with installing asphalt shingles only when existing 
and forecasted weather conditions will permit work to be performed according to 
manufacturer’s recommendations and warranty requirements, and when 
substrate is completely dry. 

 
1.05 WARRANTY 

A. General Warranty: The special warranty specified in this Article shall not deprive 
the Owner of other rights the Owner may have under other provisions of the 
Contract Documents and shall be in addition to, and run concurrent with, other 
warranties made by the Contractor under requirements of the Contract 
Documents. 

B. Special Warranty: Submit a written warranty signed by the manufacturer 
agreeing to repair or replace asphalt shingles that fail in materials or 
workmanship within the specified warranty period.  Failures include, but are not 
limited to, deformation or deterioration of asphalt shingles beyond normal 
weathering. 
1. Warranty Period: Manufacturer’s standard but not less than 30 years 

after date of Substantial Completion. 
2.          Shingle manufacturer’s warranty is not to be voided by the installation of 

open cell spray foam insulation applied to the underside of the roof deck.  
 

1.06 EXTRA MATERIALS 
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A. Furnish extra materials described below that match products installed, are 
packaged with protective covering for storage, and are identified with labels 
clearly describing contents. 
1. Furnish 1 square (9.29 sq. m) coverage of asphalt shingles, identical to 

those to be installed, in unbroken bundles. 
 
PART 2 PRODUCTS 
 

2.01 MANUFACTURERS 
A. Available Manufacturers:   Subject to compliance with requirements, 

manufacturers offering asphalt shingles that may be incorporated in the Work 
include, but are not limited to, the following: 

B. Manufacturers:    Subject to compliance with requirements, provide asphalt 
shingles meeting or exceeding the characteristics of GAF “Timberline HD” which 
is the basis of design. 
1. CertainTeed Corporation. 
2. Elk Corporation of America. 
3. GAF Building Material Corporation. 
4. Georgia-Pacific Corp. 
5. Owens-Corning Fiberglas Corp 
6. Tamko Asphalt Products, Inc. 

 
2.02 ASPHALT SHINGLES 

A. Colors, Blends, and Patterns: Where manufacturer’s standard products are 
indicated, provide asphalt shingles with the following requirements: 
1. Provide Architect’s selections from manufacturer’s full range of colors, 

textures, and patterns for asphalt shingles.  Color shall be as indicated 
on drawings.  

B. Architectural Heavyweight, Laminated, Fiberglass-Felt Shingles:   Mineral-
surfaced, self-sealing, laminated, multilayer, 3-dimensional, fiberglass-felt-based 
asphalt shingles, complying with ASTM D 225.  Provide shingles with a Class C 
fire-test-response classification that pass the wind-resistance-test requirements 
of ASTM D 3161. 
1. Fungus Resistant:   Provide shingles that have been surface treated to 

remain free of fungus and algae growth, which adversely affects the 
appearance of the roof, for at least 5 years. 

C. Hip and Ridge Shingles:   Manufacturer’s standard, factory-precut units to match 
asphalt shingles. 

 
2.03 METAL TRIM AND FLASHING 

A. Sheet Metal Materials: Furnish the following sheet metal materials: 
1. Aluminum Sheets: ASTM B 209 (ASTM B 209M), alloy 3003 H14 with 

mill finish, minimum 0.024 inch (0.6 mm) thick, unless otherwise 
indicated. 

2. Galvanized-Steel Sheets: ASTM A 526, G 90 (ASTM A 526M, Z 275) 
hot-dip galvanized steel with coating designation according to ASTM A 
525 (ASTM A 525M), mill phosphatized where indicated for painting; 
0.0217 inch (0.55 mm) thick, unless otherwise indicated. 

B. Metal Drip Edge: Brake-formed sheet metal with the Improved Drip Edge Profile 
having 4-inch roof deck flange x ½” hem x 7/8” fascia x ½” hem drip edge.  
Furnish the following material in lengths of 10 feet. 

              Material:  26 ga. G.I. Pre-Fin. 
C.  Valley Flashing : 26 ga. G.I. x 20 in wide, 1” high “vee” at centerline with ½” 

hemmed edges. Leave air gap the thickness of a quarter at hems. Secure 
flashing with nails driven along outer edge of hem such that the nail head 
secures the flashing – do not nail through the flashing.  
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D.  Metal Flashing:   Job-cut to sizes and configurations required. 
1. Material:   Aluminum sheets. 
2. Material:   Galvanized-steel sheets. 

 
2.04 ACCESSORIES 

A. Felt Underlayment:   Synthetic felts.. 
B. Nails:   Aluminum or hot-dip galvanized steel, 0.120 inch barbed shank, sharp-

pointed, conventional roofing nails with a minimum 3/8-inch diameter head and of 
sufficient length to penetrate 3/4 inch into solid decking or at least 1/8 inch 
through plywood sheathing. 
1. Where nails are in contact with flashing, prevent galvanic action by 

providing nails made from the same metal as that of the flashing. 
C. Staples:  STAPLES ARE FORBIDDEN (In English lingo, this means they are not 

to be used). 
 
PART 3 EXECUTION 
 

3.01 EXAMINATION 
A. Examine substrate for compliance with requirements for substrates, installation 

tolerances, and other conditions affecting performance of asphalt shingles.  Do 
not proceed with installation until unsatisfactory conditions have been corrected. 

 
3.02 PREPARATION 

A. Clean substrates of projections and substances detrimental to application.  Cover 
knotholes or other minor voids in substrate with sheet metal flashing secured with 
non-corrosive roofing nails. 

B. Coordination installation with flashings and other adjoining work to ensure proper 
sequencing.  Do not install roofing materials until all vent stacks and other 
penetrations through roof sheathing have been installed and are securely 
fastened against movement. 

 
3.03 INSTALLATION 

A. General: Comply with manufacturer’s instructions and recommendations but not 
less than those recommended by ARMA’s “Residential Asphalt Roofing Manual” 
or “The NRCA Steep Roofing Manual”. 
1. Fasten asphalt shingles to roof sheathing by hand nailing only. In 

English lingo, this means NO pneumatic guns are to be used. 
B. Felt Underlayment: Apply 1 layer of felt underlayment horizontally over entire 

surface to receive asphalt shingles, lapping succeeding courses a minimum of 2 
inches (50 mm), end laps a minimum of 4 inches (100 mm), and hips and valleys 
a minimum of 6 inches (150 mm).  Fasten felt with sufficient number of roofing 
nails to hold underlayment in place until asphalt shingle installation. 

C. Flashing:   Install metal flashing and trim as indicated and according to details 
and recommendations of the “Asphalt Roofing” section of “The NRCA Steep 
Roofing Manual” and ARMA’s “Residential Asphalt Roofing Manual.” 

D. Install asphalt shingles, beginning at roof’s lower edge, with a starter strip of roll 
roofing or inverted asphalt shingles with tabs removed.  Fasten asphalt shingles 
in the desired weather exposure pattern; use number of fasteners per shingle as 
recommended by manufacturer.  Use vertical and horizontal chalk lines to ensure 
straight coursing. 

E.          At valleys, start all courses at the valleys with a full shingle, working out towards 
the field of the roof. Crop corners of valley shingles. Bed the cut (valley) edge of 
shingles in a continuous bed of plastic roofing cement. Place valley nails such 
that the first nail in each course just does kiss the outer edge of the metal valley 
flashing(i.e., the nail is NOT to penetrate the valley flashing). 

F.   Where new plywood decking has been “toothed” in with existing decking and 
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there are slight edge-to-edge planar differences, shim the depressed side with 
40# fiberglass base felt such that the shingles will not telegraph the joint below. 

G.  At roof eave where continuous PT 1 x 6 is installed, shim the uphill side of the 1 x 
6 with 40# fiberglass base felt such that the surface is faired with the adjoining 
5/8” plywood deck.  

 
3.04 ADJUSTING 

A. Replace any damaged materials installed under this Section with new materials 
that meet specified requirements. 

 
END. 
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SECTION 07620 
 

SHEET METAL FLASHING AND TRIM 
      
PART 1 - GENERAL 
 

1.01  SUMMARY 
A.  This Section includes sheet metal flashing and trim in the following categories: 

1.  Roof-drainage systems. 
2.  Exposed trim, gravel stops, and fasciae. 
3.  Copings. 
4.  Metal flashing. 
5.  Reglets. 
6.  Roof expansion-joint covers. 

 
1.02  PERFORMANCE REQUIREMENTS 

A.  General:  Install sheet metal flashing and trim to withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without 
failing. 

B.  Fabricate and install flashings at roof edges to comply with recommendations of 
FM Loss Prevention Data Sheet 1-49. 

 
1.03  SUBMITTALS 

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

B.  Product Data including manufacturer's material and finish data, installation 
instructions, and general recommendations for each specified flashing material 
and fabricated product. 

C.  Shop Drawings of each item specified showing layout, profiles, methods of 
joining, and anchorage details. 

D.  Samples of sheet metal flashing, trim, and accessory items, in the specified 
finish. Where finish involves normal color and texture variations, include Sample 
sets composed of 2 or more units showing the full range of variations expected. 

 
1.04  QUALITY ASSURANCE 

A.  Installer Qualifications:  Engage an experience Installer who has completed 
sheet metal flashing and trim work similar in material, design, and extent to that 
indicated for this Project and with a record of successful in-service performance. 

B.  Mockups:  Prior to installing sheet metal flashing and trim, construct mockups 
indicated to verify selections made under Sample submittals and to demonstrate 
aesthetic effects as well as qualities of materials and execution.  Build mockups 
to comply with the following requirements, using materials indicated for final unit 
of Work. 
1.  Locate mockups on-site in the location and of the size indicated or, if not 

indicated, as directed by Architect.   
2.  Notify Architect one week in advance of the dates and times when 

mockups will be constructed. 
3.  Demonstrate the proposed range of aesthetic effects and workmanship. 
4.  Construct mockups for the following type of sheet metal flashing and 

trim: 
a  Gutters and downspouts. 
b  Exposed trim, gravel stops, and fasciae. 
c  Copings. 

5.  Obtain Architect's approval of mockups before start of final unit of Work. 
6.  Retain and maintain mockups during construction in an undisturbed 

condition as a standard for judging the completed Work. 
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a  Approved mockups in an undisturbed condition at the time of 
Substantial Completion may become part of the completed 
Work. 

 
1.05  PROJECT CONDITIONS 

A.  Coordinate Work of this Section with interfacing and adjoining Work for proper 
sequencing of each installation.  Ensure best possible weather resistance, 
durability of Work, and protection of materials and finishes. 

 
PART 2 - PRODUCTS 
 

2.01  METALS 
A.  Aluminum: Alloy and temper recommended by aluminum producer and finisher 

for type of use and finish indicated and with not less than the strength and 
durability of alloy and temper designated below: 
1.  Mill-Finish Aluminum Sheet: ASTM B 209 (ASTM B 209M), 3003-H14, 

with a minimum thickness of 0.040 inch (1.0 mm), unless otherwise 
indicated. 

2.  Factory-Painted Aluminum Sheet: ASTM B 209 (ASTM B 209M), 3003-
H14, with a minimum thickness of 0.040 inch (1.0 mm), unless otherwise 
indicated. 

B.  Galvanized Steel Sheet: ASTM A 526, G 90 (ASTM A 526M, Z 275), commercial 
quality, or ASTM A 527, G 90 (ASTM A 527M, Z 275), lock-forming quality, hot-
dip galvanized steel sheet with 0.20 percent copper, mill phosphatized where 
indicated for painting; not less than 0.396 inch (1.0 mm) thick, unless otherwise 
indicated. 

C.  Coil-coated Galvanized Steel Sheet: Zinc-coated, commercial-quality steel sheet 
conforming to ASTM A 755, G 90 (ASTM A 755M, Z 275) coating designation, 
coil coated with high-performance fluoropolymer coating as specified in “Coil-
Coated Galvanized Steel Sheet Finish” Article; not less than 0.0336 inch (0.85 
mm) thick, unless otherwise indicated. 

 
2.02  REGLETS 

A.  General:  Units of type, material, and profile indicated, formed to provide secure 
interlocking of separate reglet and counterflashing pieces and compatible with 
flashing indicated. 

B.  Surface-Mounted Type: Provide with slotted holes for fastening to substrate, with 
neoprene or other suitable weatherproofing washers, and with channel for 
sealant at top edge. 

C.  Masonry Type:  Provide with offset top flange for embedment in masonry mortar 
joint. 

D.  Counterflashing Wind-Restraint Clips:  Provide clips to be installed before 
counterflashing to prevent wind uplift of the counterflashing lower edge. 
1.  Material:  Copper, 16 oz./sq. ft. (0.55 mm thick). 
2.  Material:  Stainless steel, 0.0187 inch (0.5 mm) thick. 
3.  Material:  Aluminum, 0.024 inch (0.6 mm) thick. 
4.  Material:  Galvanized steel, 0.0217 inch (0.55 mm) thick. 

E.  Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 
1.  Fry Reglet Corporation. 
2.  Hickman:  W.P. Hickman Co. 
3.  Keystone Flashing Company. 

 
2.03  MISCELLANEOUS MATERIALS AND ACCESSORIES 

A.  Fasteners: Same metal as sheet metal flashing or other noncorrosive metal as 
recommended by sheet metal manufacturer.  Match finish of exposed heads with 
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material being fastened. 
B.  Asphalt Mastic: SSPC-Paint 12, solvent-type asphalt mastic, nominally free of 

sulfur and containing no asbestos fibers, compounded for 15-mil (0.4-mm) dry 
film thickness per coat. 

C.  Mastic Sealant: Polyisobutylene; nonhardening, nonskinning, nondrying, 
nonmigrating sealant. 

D.  Elastomeric Sealant:  Generic type recommended by sheet metal manufacturer 
and fabricator of components being sealed and complying with requirements for 
joint sealants as specified in Division 7 Section "Joint Sealants." 

E.  Adhesives:  Type recommended by flashing sheet metal manufacturer for 
waterproof and weather-resistant seaming and adhesive application of flashing 
sheet metal. 

F.  Metal Accessories:  Provide sheet metal clips, straps, anchoring devices, and 
similar accessory units as required for installation of Work, matching or 
compatible with material being installed; noncorrosive; size and thickness 
required for performance. 

G.  Roofing Cement:  ASTM D 4586, Type I, asbestos free, asphalt based. 
 

2.04  FABRICATION, GENERAL 
A.  Sheet Metal Fabrication Standard:  Fabricate sheet metal flashing and trim to 

comply with recommendations of SMACNA's "Architectural Sheet Metal Manual", 
1993 Edition, that apply to the design, dimensions, metal, and other 
characteristics of the item indicated. 

B.  Comply with details shown to fabricate sheet metal flashing and trim that fit 
substrates and result in waterproof and weather-resistant performance once 
installed.  Verify shapes and dimensions of surfaces to be covered before 
fabricating sheet metal. 

C.  Form exposed sheet metal Work that is without excessive oil canning, buckling, 
and tool marks and that is true to line and levels indicated, with exposed edges 
folded back to form hems. 

D.  Seams:  Fabricate nonmoving seams in aluminum with flat-lock seams.  Form 
seams and seal with epoxy seam sealer.  Rivet joints for additional strength. 

E.  Sealed Joints:  Form nonexpansion, but movable, joints in metal to 
accommodate elastomeric sealant to comply with SMACNA standards. 

F.  Separate metal from noncompatible metal or corrosive substrates by coating 
concealed surfaces at locations of contact with asphalt mastic or other 
permanent separation as recommended by manufacturer. 

G.  Conceal fasteners and expansion provisions where possible.  Exposed fasteners 
are not allowed on faces of sheet metal exposed to public view. 

H.  Fabricate cleats and attachment devices from same material as sheet metal 
component being anchored or from compatible, noncorrosive metal 
recommended by sheet metal manufacturer. 
1.  Size:  As recommended by SMACNA manual or sheet metal 

manufacturer for application but never less than thickness of metal being 
secured. 

 
2.05  SHEET METAL FABRICATIONS 

A.  General:  Fabricate sheet metal items in thickness or weight needed to comply 
with performance requirements set forth in SMACNA manual, but not less than 
thicknesses shown on the Drawings. 

 
2.06  ALUMINUM FINISHES 

A.  General: Comply with Aluminum Association’s (AA) “Designation System for 
Aluminum Finishes” for finish designations and application recommendations. 

B.  Class I, Color Anodic Finish: AA-C22A42/A44 (Chemical Finish: etched, medium 
matte; Anodic Coating: Architectural Class I, integrally colored or electrolytically 
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deposited color coating 0.018 mm or thicker) complying with AAMA 606.1 or 
AAMA 608.1. 
1.  Color: As selected by Architect from the full range of industry colors and 

color densities. 
 

2.07  COIL-COATED GALVANIZED STEEL SHEET FINISH 
A.  High-Performance Organic Coating Finish: Apply the following system by coil-

coating process on galvanized steel sheet as recommended by coating 
manufacturers and applicator. 
1.  Fluoropolymer 2-Coat Coating System: Manufacturer’s standard 2-coat, 

thermocured system composed of specially formulated inhibitive primer 
and fluoropolymer color topcoat containing not less than 70 percent 
polyvinylidene fluoride resin by weight; complying with AAMA 605.2. 
a  Color and Gloss: As selected by Architect from manufacturer’s 

full range of choices for color and gloss. 
2.  Resin Manufacturers: Subject to compliance with requirements, provide 

fluoropolymer coating systems containing resins produced by the 
following manfacturer: 
a  Elf Atochem North America, Inc. (Kynar 500) 

 
PART 3 - EXECUTION 
 

3.01  EXAMINATION 
A.  Examine substrates and conditions under which sheet metal flashing and trim are 

to be installed and verify that Work may properly commence.  Do not proceed 
with installation until unsatisfactory conditions have been corrected. 

 
3.02  INSTALLATION 

A.  General:  Unless otherwise indicated, install sheet metal flashing and trim to 
comply with performance requirements, manufacturer's installation instructions, 
and SMACNA's "Architectural Sheet Metal Manual," 1993 Edition.  Anchor units 
of Work securely in place by methods indicated, providing for thermal expansion 
of metal units; conceal fasteners where possible, and set units true to line and 
level as indicated.  Install Work with laps, joints, and seams that will be 
permanently watertight and weatherproof. 

B.  Install exposed sheet metal Work that is without excessive oil canning, buckling, 
and tool marks and that is true to line and levels indicated, with exposed edges 
folded back to form hems.  Install sheet metal flashing and trim to fit substrates 
and to result in waterproof and weather-resistant performance.  Verify shapes 
and dimensions of surfaces to be covered before fabricating sheet metal. 

C.  Roof-Edge Flashings: Secure metal flashings at roof edges according to FM Loss 
Prevention Data Sheet 1-49 for location wind zone. 

D.  Expansion Provisions:  Provide for thermal expansion of exposed sheet metal 
Work.  Where lapped or bayonet-type expansion provisions in Work cannot be 
used or would not be sufficiently weatherproof and waterproof, form expansion 
joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled 
with mastic sealant (concealed within joints). 

E.  Sealed Joints:  Form nonexpansion, but movable, joints in metal to 
accommodate elastomeric sealant to comply with SMACNA standards.  Fill joint 
with sealant and form metal to completely conceal sealant. 
1.  Use joint adhesive for nonmoving joints specified not to be soldered. 

F.  Seams:  Fabricate nonmoving seams in aluminum with flat-lock seams.  Form 
seams and seal with epoxy seam sealer.  Rivet joints for additional strength. 

G.  Separations:  Separate metal from noncompatible metal or corrosive substrates 
by coating concealed surfaces, at locations of contact, with asphalt mastic or 
other permanent separation as recommended by manufacturer. 
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1.  Underlayment: Where installing stainless steel or aluminum directly on 
cementitious or wood substrates, install a slip sheet of red-rosin paper 
and a course of polyethylene underlayment. 

2.  Bed flanges of Work in a thick coat of roofing cement where required for 
waterproof performance. 

H.  Install reglets to receive counterflashing according to the following requirements: 
1.  Where reglets are shown in concrete, furnish reglets for installation 

under Division 3 Section “Cast-in-Place Concrete.” 
2.  Where reglets are shown in masonry, furnish reglets for installation 

under Division 4 Section “Unit Masonry.” 
I.  Counterflashings:  Coordinate installation of counterflashings with installation of 

assemblies to be protected by counterflashing.  Install counterflashings in reglets 
or receivers.  Secure in a waterproof manner by means of snap-in installation 
and sealant, lead wedges and sealant, interlocking folded seam, or blind rivets 
and sealant.  Lap counterflashing joints a minimum of 2 inches (50 mm) and bed 
with sealant. 

J.  Roof-Drainage System:  Install drainage items fabricated from sheet metal, with 
straps, adhesives, and anchors recommended by SMACNA's Manual or the item 
manufacturer, to drain roof in the most efficient manner.  Coordinate roof-drain 
flashing installation with roof-drainage system installation.  Coordinate flashing 
and sheet metal items for steep-sloped roofs with roofing installation. 

K.  Equipment Support Flashing:  Coordinate equipment support flashing installation 
with roofing and equipment installation.  Weld or seal flashing to equipment 
support member. 

L.  Roof-Penetration Flashing:  Coordinate roof-penetration flashing installation with 
roofing and installation of items penetrating roof.  Install flashing as follows: 
1.  Turn lead flashing down inside vent piping, being careful not to block 

vent piping with flashing. 
2.  Seal and clamp flashing to pipes penetrating roof, other than lead 

flashing on vent piping.. 
 

3.03  CLEANING AND PROTECTION 
A.  Clean exposed metal surfaces, removing substances that might cause corrosion 

of metal or deterioration of finishes. 
B.  Provide final protection and maintain conditions that ensure sheet metal flashing 

and trim work during construction is without damage or deterioration other than 
natural weathering at the time of Substantial Completion. 

 
END. 
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 SECTION 07920 
 
 JOINT SEALANTS 
 
PART 1 - GENERAL 
 

1.01  SUMMARY 
A.  This Section includes sealants for the following applications: 

1.  Exterior joints in the following vertical surfaces and nontraffic horizontal 
surfaces: 
a  Joints between masonry, stucco, and adjoining metals. 
b  Control and expansion joints. 
c  Other joints as indicated. 

2.  Interior joints in the following vertical surfaces and horizontal nontraffic 
surfaces: 
a  Perimeter joints of exterior openings where indicated. 
b  Other joints as indicated. 

 
1.02  PERFORMANCE REQUIREMENTS 

A.  Provide elastomeric joint sealants that establish and maintain watertight and 
airtight continuous joint seals without staining or deteriorating joint substrates. 

 
1.03  SUBMITTALS 

A.  Product Data:  For each joint-sealant product indicated. 
B.  Product Certificates:  Signed by manufacturers of joint sealants certifying that 

products furnished comply with requirements and are suitable for the use 
indicated. 

 
1.04  QUALITY ASSURANCE 

A.  Installer Qualifications:  An experienced installer who has specialized in installing 
joint sealants similar in material, design, and extent to those indicated for this 
Project and whose work has resulted in joint-sealant installations with a record of 
successful in-service performance. 

B.  Source Limitations:  Obtain each type of joint sealant through one source from a 
single manufacturer. 

C.  Preconstruction Compatibility and Adhesion Testing:  Submit to joint sealant 
manufacturers, for testing indicated below, samples of materials that will contact 
or affect joint sealants. 
1.  Testing will not be required if joint sealant manufacturers submit joint 

preparation data that are based on previous testing of current sealant 
products for adhesion to, and compatibility with, joint substrates and 
other materials matching those submitted. 

 
1.05  DELIVERY, STORAGE, AND HANDLING 

A.  Deliver materials to Project site in original unopened containers or bundles with 
labels indicating manufacturer, product name and designation, color, expiration 
date, pot life, curing time, and mixing instructions for multicomponent materials. 

B.  Store and handle materials in compliance with manufacturer's written instructions 
to prevent their deterioration or damage due to moisture, high or low 
temperatures, contaminants, or other causes. 

 
1.06  PROJECT CONDITIONS 

A.  Environmental Limitations:  Do not proceed with installation of joint sealants 
under the following conditions: 
1.  When ambient and substrate temperature conditions are outside limits 
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permitted by joint sealant manufacturer. 
2.  When joint substrates are wet. 

B.  Joint-Width Conditions:  Do not proceed with installation of joint sealants where 
joint widths are less than those allowed by joint sealant manufacturer for 
applications indicated. 

C.  Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until 
contaminants capable of interfering with adhesion are removed from joint 
substrates. 

 
1.07  WARRANTY 

A.  General Warranty:  Special warranties specified in this Article shall not deprive 
Owner of other rights Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B.  Special Installer's Warranty:  Written warranty, signed by Installer agreeing to 
repair or replace elastomeric joint sealants that do not comply with performance 
and other requirements specified in this Section within specified warranty period. 
1.  Warranty Period:  Minimum five (5) years from date of Architect’s Final 

Certificate. 
C.  Special warranties specified in this Article exclude deterioration or failure of 

elastomeric joint sealants from the following: 
1.  Movement of the structure resulting in stresses on the sealant exceeding 

sealant manufacturer's written specifications for sealant elongation and 
compression caused by structural settlement or errors attributable to 
design or construction. 

2.  Disintegration of joint substrates from natural causes exceeding design 
specifications. 

3.  Mechanical damage caused by individuals, tools, or other outside 
agents. 

4.  Changes in sealant appearance caused by accumulation of dirt or other 
atmospheric contaminants. 

 
PART 2 - PRODUCTS 
 

2.01  PRODUCTS AND MANUFACTURERS 
A.  Available Products:  Subject to compliance with requirements, products that may 

be incorporated into the Work include, but are not limited to, the products 
specified in the sealant schedules in 3.04. 

 
2.02  MATERIALS, GENERAL 

A.  Compatibility:  Provide joint sealants, backings, and other related materials that 
are compatible with one another and with joint substrates under conditions of 
service and application, as demonstrated by sealant manufacturer based on 
testing and field experience. 

B.  Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's 
full range for this characteristic. 

 
2.03  ELASTOMERIC JOINT SEALANTS 

A.  Elastomeric Sealant Standard:  Comply with ASTM C 920 and other 
requirements indicated for each liquid-applied chemically curing sealant in the 
Elastomeric Joint-Sealant Schedule at the end of Part 3, including those 
referencing ASTM C 920 classifications for type, grade, class, and uses. 

B.  Additional Movement Capability:  Where additional movement capability is 
specified in the Elastomeric Joint-Sealant Schedule, provide products with the 
capability, when tested for adhesion and cohesion under maximum cyclic 
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movement per ASTM C 719, to withstand the specified percentage change in the 
joint width existing at the time of installation and remain in compliance with other 
requirements of ASTM C 920 for uses indicated. 

C.  Stain-Test-Response Characteristics:  Where elastomeric sealants are specified 
in the Elastomeric Joint-Sealant Schedule to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 
1248 and have not stained porous joint substrates indicated for Project. 

 
2.04  JOINT-SEALANT BACKING 

A.  General:  Provide sealant backings of material and type that are nonstaining; are 
compatible with joint substrates, sealants, primers, and other joint fillers; and are 
approved for applications indicated by sealant manufacturer based on field 
experience and laboratory testing. 

B.  Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by 
sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-
filler materials or joint surfaces at back of joint where such adhesion would result 
in sealant failure.  Provide self-adhesive tape where applicable. 

 
2.05  MISCELLANEOUS MATERIALS 

A.  Primer:  Material recommended by joint sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated, as determined from 
preconstruction joint-sealant-substrate tests and field tests. 

B.  Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to 
manufacturers of sealants and sealant backing materials, free of oily residues or 
other substances capable of staining or harming joint substrates and adjacent 
nonporous surfaces in any way, and formulated to promote optimum adhesion of 
sealants with joint substrates. 

C.  Masking Tape:  Nonstaining, nonabsorbent material compatible with joint 
sealants and surfaces adjacent to joints. 

 
PART 3 - EXECUTION 
 

3.01  EXAMINATION 
A.  Examine joints indicated to receive joint sealants, with Installer present, for 

compliance with requirements for joint configuration, installation tolerances, and 
other conditions affecting joint-sealant performance. 

B.  Proceed with installation only after unsatisfactory conditions have been 
corrected. 

 
3.02  PREPARATION 

A.  Surface Cleaning of Joints:  Clean out joints immediately before installing joint 
sealants to comply with joint sealant manufacturer's written instructions and the 
following requirements: 
1.  Remove all foreign material from joint substrates that could interfere with 

adhesion of joint sealant, including dust, paints (except for permanent, 
protective coatings tested and approved for sealant adhesion and 
compatibility by sealant manufacturer), old joint sealants, oil, grease, 
waterproofing, water repellents, water, surface dirt, and frost. 

2.  Clean porous joint substrate surfaces by brushing, grinding, blast 
cleaning, mechanical abrading, or a combination of these methods to 
produce a clean, sound substrate capable of developing optimum bond 
with joint sealants.  Remove loose particles remaining from above 
cleaning operations by vacuuming or blowing out joints with oil-free 
compressed air.  Porous joint surfaces include the following: 
a  Concrete. 
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b  Masonry. 
3.  Remove latence and form-release agents from concrete. 
4.  Clean nonporous surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with 
adhesion of joint sealants. 
a  Metal. 

B.  Joint Priming:  Prime joint substrates where recommended in writing by joint 
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or 
prior experience.  Apply primer to comply with joint sealant manufacturer's written 
instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage 
or migration onto adjoining surfaces. 

C.  Masking Tape:  Use masking tape where required to prevent contact of sealant 
with adjoining surfaces that otherwise would be permanently stained or damaged 
by such contact or by cleaning methods required to remove sealant smears.  
Remove tape immediately after tooling without disturbing joint seal. 

 
3.03  INSTALLATION OF JOINT SEALANTS 

A.  General:  Comply with joint sealant manufacturer's written installation instructions 
for products and applications indicated, unless more stringent requirements 
apply. 

B.  Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 
for use of joint sealants as applicable to materials, applications, and conditions 
indicated. 

C.  Install sealant backings of type indicated to support sealants during application 
and at position required to produce cross-sectional shapes and depths of 
installed sealants relative to joint widths that allow optimum sealant movement 
capability. 
1.  Do not leave gaps between ends of sealant backings. 
2.  Do not stretch, twist, puncture, or tear sealant backings. 
3.  Remove absorbent sealant backings that have become wet before 

sealant application and replace them with dry materials. 
D.  Install bond-breaker tape behind sealants where sealant backings are not used 

between sealants and back of joints. 
E.  Install sealants by proven techniques to comply with the following and at the 

same time backings are installed: 
1.  Place sealants so they directly contact and fully wet joint substrates. 
2.  Completely fill recesses provided for each joint configuration. 
3.  Produce uniform, cross-sectional shapes and depths relative to joint 

widths that allow optimum sealant movement capability. 
F.  Tooling of Nonsag Sealants:  Immediately after sealant application and before 

skinning or curing begins, tool sealants according to requirements specified 
below to form smooth, uniform beads of configuration indicated; to eliminate air 
pockets; and to ensure contact and adhesion of sealant with sides of joint. 
1.  Remove excess sealants from surfaces adjacent to joint. 
2.  Use tooling agents that are approved in writing by sealant manufacturer 

and that do not discolor sealants or adjacent surfaces. 
3.  Provide concave joint configuration per Figure 5A in ASTM C 1193, 

unless otherwise indicated. 
 

3.04  SCHEDULE OF JOINT SEALERS 
A.  General: Unless otherwise indicated, joints around perimeter of frames, where 

indicated to be sealed, are to be sealed using sealer specified for the substrate 
adjacent to the frame. 

B.  Exterior Joints in Masonry Walls, Around Frames, and for which no other sealer 
is indicated: 
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1.  Use one of the following sealants: 
a  One-part nonsag urethane sealant. 

2.  Backer: Backer rod. 
3.  Joint shape: Flush joint configuration at frames concave configuration to 

match mortar joints in masonry walls. 
C.  Interior Joints for Which No Other Sealers Indicated: 

1.  Use one of the following sealants: 
a  Acrylic-emulsion latex sealant. 

2.  Use bond-breaker tape. 
3.  Joint shape: Concave joint configuration. 

D.  Interior Floor Joints: 
1.  Use one of the following sealants: 

a  Two-part pourable urethane sealant. 
2.  Backer: Backer rod. 
3.  Joint shape: Flush joint configuration. 

E.  Joints around Pipes, Ducts, and Conduit Penetrating Exterior Walls and Roofs: 
1.  Use one of the following sealants: 

a  Same as used for adjacent substrates. 
F.  Joints in Interior Wet Areas: 

1.  Use one of the following sealants; 
a  Mildew-resistant silicone sealant. 

2.  Use bond-breaker tape. 
3.  Joint-shape: Flush joint configuration. 

G.  Concealed Movement Joints in Sheet Metal Work: 
1.  Use one of the following sealants: 

a  Noncurring butyl sealant. 
b  Butyl polyisobutylene sealant. 

2.  Use bond-breaker tape. 
3.  Joint shape: Flush joint configuration. 

 
3.05  CLEANING 

A.  Clean off excess sealants or sealant smears adjacent to joints as the Work 
progresses by methods and with cleaning materials approved in writing by 
manufacturers of joint sealants and of products in which joints occur. 

 
3.06  PROTECTION 

A.  Protect joint sealants during and after curing period from contact with 
contaminating substances and from damage resulting from construction 
operations or other causes so sealants are without deterioration or damage at 
time of Substantial Completion.  If, despite such protection, damage or 
deterioration occurs, cut out and remove damaged or deteriorated joint sealants 
immediately so installations with repaired areas are indistinguishable from the 
original work. 

         
3.07  ELASTOMERIC JOINT-SEALANT SCHEDULE 

A.  Elastomeric Sealants - General: Chemically curing elastomeric sealants of type 
indicated, complying with ASTM C 920, including specific Type, Grade, Class, 
Uses indicated, as well as all other requirements specified. 
1.  For M-type substrates: Comply with requirements for Use M. 
2.  For G-type substrates: Comply with requirements for Use G. 
3.  For A-type substrates: Comply with requirements for Use A. 
4.  For O-type substrates: Comply with requirements for Use M (minimum) 

and Use O for the particular substrates. 
B.  Mildew-Resistant Silicone Sealant: One-part, Type S, Grade NS, Class 25, Use 

NT, formulated with fungicide, for interior use on nonporous substrates. 
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1.  Products: 
a  “Dow Corning 786"; Dow Corning Corporation. 
b  “Sanitary 1700 Sealant”; GE Silicones. 
c  “863 No. 345 White”; Pecora Corporation. 
d  “Rhodorsil 6B, White”; Rhone-Poulenc Inc. 
e  “Omniplus White”; Sonneborn Building Products 

Division/ChemRex, Inc. 
f  “Proglaze white”; Tremco, Inc. 

C.  Multipart Pourable Urthane Sealant: Type M, Grade P, Class 25, Use T. 
1.  Products: 

a  “Urexpan NR-200"; Pecora Corporation. 
b  “Silkaflex 2c SL”; Sika Corporation. 
c  “Sonolastic SL 2"; Sonneborn Building Products Division / 

ChemRex, Inc. 
d  “THC-900"; Tremco, Inc. 
e  “Pourthane”; W.R. Meadows, Inc. 

D.  One-Part Nonsag Urethane Sealant: Type S, Grade NS, Class 25, Use NT. 
1.  Products: 

a  “Chem-Calk 900"; Bostik Inc. 
b  “Dynatrol I”; Pecora Corporation. 
c  Silkaflex la”; Sika Corporation 
d  “Sonolastic NP 1"; Sonneborn Building Products Division / 

ChemRex, Inc. 
e  “Dymonic”; Tremco, Inc. 

 
3.08  LATEX SEALANTS 

A.  Acrylic-Latex Emulsion Sealant: One-part, nonsag, mildew-resistant, paintable; 
complying with ASTM C 834. 
1.  Products: 

a  “Chem-Calk 900"; Bostik Inc. 
b  “AC-20 + Silicone”; Pecora Corporation. 
c  “Sonolac”; Sonneborn Building Products Division/ChemRex, Inc. 

 
3.09  NONCURING SEALERS 

A.  Noncuring Butyl Sealant: Nondrying, nonhardening, nonskinning, nonstaining, 
gunnable, synthetic rubber sealant. 
1.  Products: 

a  “BA-98"; Pecora Corporation. 
b  “Tremco Acoustical Sealant”; Tremco, Inc. 
c  “Curtainwall Sealant”; Tremco, Inc. 

B.  Butyl Polyisobutylene Sealant: Noncuring, nondrying, solvent-release; complying 
with 809.2, as described in AAMA 800. 

 
 END. 
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 SECTION 08110 
    
 STEEL DOORS AND FRAMES 
 
PART 1 GENERAL 
 

1.01  SCOPE 
A.  Specifications apply to steel doors, steel door frames, door hardware and steel 

frame components such as sidelites, borrowed lites, transom frames and 
architectural stick assemblies as shown on architects' plans and schedules, as 
manufactured by:  Steelcraft, Cincinnati, Ohio; Ceco, Oakbrook Terrace, Illinois; 
Curries Company, Mason City, Iowa; and as conforming to ANSI SDI-100. 

 
1.02  REFERENCES 

A.  ASTM E152 - Method of Fire Tests of Door Assemblies. 
B.  DHI - Installation Guide for Doors and Hardware. 
C.  NFPA 80 - Fire Doors and Windows 
D.  NFPA 252 - Fire Tests for Door Assemblies. 
E.  SDI-100 - Standard Steel Doors and Frames. 
F.  SDI-105 - Recommended Erection Instructions for Steel Frames. 
G.  UL 10B - Fire Tests of Door Assemblies. 
H.  ANSI A151.1 - Endurance Test. 
I.  ANSI 115 - Hardware Preparation. 

 
1.03  QUALITY ASSURANCE 

A.  Conform to requirements of SDI-100, ANSI A151.1, and other specifications 
herein named.  Test reports shall be submitted upon request. 

B.  Acoustical qualities:  Doors shall have a minimum sound transmission 
classification of 29 as tested under ASTM E-90-61T. 

C.  Insulation properties:  Doors shall have a U factor honeycomb core .41 (R factor 
of 2.4), styrene .12 (R factor 7.8). 

D.  Underwriters' Laboratories and Warnock Hersey, labeled fire doors and frames: 
1.  All labeled fire doors and frames shall be of a type which has been 

investigated and tested in accordance with U1-10(b), ASTM E-152, 
NFPA 252, ANSI A2.2. 

2.  Underwriters' Laboratories labeled doors and frames shall be 
manufactured under the UL factory inspection program and in strict 
compliance to UL procedures, and shall provide a degree of fire 
protection, heat transmission and panic loading capability indicated by 
the opening class. 

3.  Warnock Hersey labeled doors and frames shall be manufactured to 
meet the specific requirements of that labeling agency's current 
procedure for the tested hourly rating designated and shall be subject to 
inspection by representatives of the labeling agency. 

4.  A physical label or approved marking shall be affixed to the fire door or 
fire door frame at an authorized facility as evidence of compliance with 
procedures of the labeling agency. 

    
1.04  REGULATORY REQUIREMENTS 

A.  Doors and frames shall conform to applicable codes for fire ratings.  All interior 
vertical stairwell doors shall carry a minimum 450 temperature rise rating in 
addition to the required fire rating. 

 
1.05  SUBMITTALS 

A.  Submit shop drawings and product data under provisions of Section 01300.  
B.  Indicate frame configuration, anchor types and spacings, location of cutouts for 
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hardware, reinforcement, and finish. 
C.  Indicate door elevations, internal reinforcement, closure method, and cutouts for 

glazing and louvers. 
D.  Submit manufacturer's installation instructions under provisions of Section 01300. 

   
PART 2 PRODUCTS 
 

2.01  MATERIALS 
A.  Doors, frames and frame components shall be manufactured from cold-rolled 

steel conforming to ASTM specification A366; or hot-dipped galvanized steel 
having an A60 zinc coating conforming to ASTM specification A525-93, A526-90, 
or A642-90.  Galvanized steel shall be treated to insure proper paint adhesion.  
All component parts used in galvanized doors and/or frames shall meet the 
galvanize specification.  Stainless steel shall be fabricated from type 304 or 316 
stainless steel polished to a number 4 matte finish. 

 
2.02  DOORS 

A.  Exterior doors shall be 16 gauge galvanized steel. 
B.  Interior doors shall be 18 cold rolled steel, 16 gauge at labeled doors. 
C.  Construction of Doors 

1.  Doors shall be full-flush or full-flush seamless construction, fabricated 
from cold-rolled steel or hot-dipped galvanized steel.  Doors shall be 
reinforced, stiffened, sound deadened and insulated with impregnated 
kraft honeycomb core completely filling the inside of the doors and 
laminated to inside faces of both panels using contact adhesive applied 
to both panels and honeycomb core.  Door shall have continuous vertical 
mechanical interlocking joints at lock and hinge edges with visible edge 
seams or with edge seam filled and ground smooth.  The internal portion 
of the seam shall be sealed with epoxy.  An intermittent fastening along 
the seam is not permitted.  Doors shall have beveled (1/8" in 2") hinge 
and lock edges.  Top and bottom steel reinforcement channels shall be 
14 gauge and spot welded to both panels.  Hinge reinforcements shall be 
8 gauge for 1-3/4" doors and 10 gauge for 1-3/8" doors.  Lock 
reinforcements shall be 16 gauge and closer reinforcements 14 gauge 
box minimum 20" long.  Hinge and lock reinforcements shall be 
projection welded to the edge of the door.  Galvanized doors shall have 
galvanized hardware reinforcements.  Adequate reinforcements shall be 
provided for other hardware as required. 

2.  Temperature rise doors shall be fabricated from steel as required and 
shall be insulated to produce the 450 degree temperature rise rating. 

3.  All exterior swing-out doors shall have the tops closed to eliminate 
moisture penetration.  Door tops shall not have holes or openings.  Top 
caps are permitted. 

4.  All exterior doors shall include a self-adjusting, concealed door sweep 
installed in the bottom channel.  The bottom seal shall not include 
springs. 

5.   Wood Grain doors shall be factory finished stained.  
    

2.03  FRAMES 
A.  Exterior frames shall be 14 gauge galvanized steel unless otherwise noted. 
B.  Interior frames shall be 16 gauge cold rolled steel unless otherwise noted. Note 

that all doors wider than 3’-4’ are to receive 14 gauge frames. 
C.  Construction of Frames 

1.  Flush frames shall be formed from 16 or 14 gauge cold-rolled or 
galvanized steel. 
a  Frames shall have 2" faces.  16 and 14 gauge frames shall be 
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set-up and arc-welded.  Miter corners shall have reinforcements 
with four integral tabs for secure and easy interlocking jambs to 
head. 

b  16 and 14 gauge frames shall be supplied with factory installed 
inserted type rubber bumpers, (3) per strike jamb and (2) per 
head, for pair of doors.  Stick on bumpers shall not be permitted.  

c  Frames for 1-3/4" doors shall have 8 gauge steel hinge 
reinforcements.  Strike reinforcements shall be 16 gauge and 
prepared for an ANSI-A115.1-2 strike. 

d  Metal plaster guards shall be provided for all mortised cutouts. 
e  All hinge and strike reinforcements shall be projection welded to 

the door frame. 
f  Reinforcements for surface closer shall be 14 gauge steel.  

Adequate reinforcements shall be provided for other hardware 
when required. 

g  Galvanized frames shall have galvanized hardware 
reinforcements. 

h  Frames shall be furnished with a minimum of six wall anchors 
and two adjustable base anchors of manufacturer's standard 
design. 

i            See Door Schedule for special anchoring requirements. 
 

2.04  PROTECTIVE COATINGS 
A.  The inside of all frames shall be fully grouted. 

 
2.05  FABRICATION 

A.  Frames shall be supplied set up with faces arc-welded and ground smooth. 
B.  Where indicated on drawings, frames shall be supplied with stops terminating 6" 

from bottom on a 90-degree angle. 
C.  Fabricate knock-down frames with mitered or coped corners, for field assembly.  

Use knock-down, drywall slip-on frames for in-place gypsum board partitions. 
 

2.06  FINISH 
A.  All doors, frames and frame components shall be cleaned, phosphatized and 

finished as standard with one coat of baked-on rust inhibiting prime paint in 
accordance with the ANSI A224.1 "Test Procedure and Acceptance Criteria for 
Prime Painted Steel Surfaces for Steel Doors and Frames". 

 
PART 3 EXECUTION 
 

3.01  INSTALLATION 
A.  General:  Install standard steel doors, frames, and accessories in accordance 

with final shop drawings, manufacturer’s data, and as herein specified. 
B.  Placing Frames:  Comply with provisions of SDI-105 “Recommended Erection 

Instructions for “steel frames”. 
1.  Except for frames located at in-place concrete or masonry and at drywall 

installations, place frames prior to construction of enclosing walls and 
ceilings.  Set frames in position, plumbed, aligned, and braced until 
permanent anchors are set.  After wall construction is completed, remove 
temporary braces and spreaders leaving surfaces smooth and 
undamaged. 

2.  In masonry construction, locate 3 wall anchors per jamb at hinge and 
strike levels. 

3.  At in-place concrete or masonry construction, set frames and secure to 
adjacent construction with machine screws and masonry anchorage 
devices. 
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4.  Install fire-rated frames in accordance with NFPA Std. No. 80. 
C.  Door Installation: 

1.  Fit hollow metal doors in frames, within clearances specified in SDI-100. 
2.  Place fire-rated doors with clearances as specified in NFPA Std. No. 80. 

  
3.02  APPLICATION OF FINISH HARDWARE 

A.  Remove, store and be responsible for all finished hardware.  Tag, index and file 
all keys.    Use care not in to injure work when applying hardware.  Remove and 
replace doors so bottoms may be painted. 

B.  The location of hardware shall be as follows unless otherwise shown on 
drawings:  Locate door knobs to center strikes 40-5/16" above finished floor;  
center door pulls 42" and push plates 48" above finished floor; center cylinder 
deadlocks 60" above finished floors except where push and pull plates are cut to 
accommodate cylinders; below head of frame; locate centerline of bottom hinge 
10-3/8" above finished floor;  space center hinges equal distance between top 
and bottom hinges.  Center panic devices 38" above finished floor. 

C.  Remove escutcheons, cover door knobs and pulls with heavy cloth until painting 
is completed.  Prior to final completion, examine doors; adjust and leave 
hardware in working order. 

 
3.03  ADJUST AND CLEAN 

A.  Prime and Coat Touch-Up:  After erection, sand smooth any rusted or damaged 
areas of prime coat and apply touch-up  of compatible air-drying primer. 

B.  Final Adjustments:  Check and readjust operating finish hardware items, leaving 
steel doors and frames undamaged and in complete and proper operating 
condition. 

 
END. 
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SECTION 08210 

WOOD DOORS 

PART 1   GENERAL 
 

1.01 SUMMARY 
A. Section Includes: 

1. Standard and fire rated type wood doors with flush faces. 
2. Prefit and premachine flush wood doors. 

B. Related Sections: 
1. Section 06100 - Rough Carpentry. 
2. Section 06460 - Wood Frames. 
3. Section 08110 - Hollow Metal Doors and Frames. 
4. Section 08710 - Hardware. 
5. Section 08810 - Glazing: Glass and glazing for doors. 
6. Section 06405 - Architectural Woodwork. 
 

1.02 REFERENCES 
A. WDMA – Window and Door Manufacturers Association: ANSI/WDMA IS 1-A 

1997 Industry Standard for Architectural Flush Wood Doors. 
B. NFPA-80 Standards for Fire Doors. 1999 edition. 
C. Uniform Building Code: UBC 7-2 1997, Fire Test of Door Assemblies. 
D. International Building Code, 2000 edition. 
 

1.03 SUBMITTALS 
A. Shop Drawings and Product Data:  

1. Submit in accordance with Section 01330.  
2. Indicate general construction, jointing methods, hardware and louver 

locations, and locations of cut-outs for glass. Indicate thickness of 
veneers. 

3. Include copy of manufacturers’ installation instructions for fire and smoke 
seals. 

4. Submittals to include catalog cuts with descriptions of products being 
used. Highlight items that are to be used in the catalog cut submittal. 

B. Samples:  
1. Submit samples of wood veneer and factory finishing in accordance with 

WDMA Quality Standards I.S. 1-A. 
2. Submit three finished veneer samples to Architect for approval. 
3. Veneer samples to be a minimum of 6” x 8”. 

C. Certification: 
1. Submit certification that doors and frames comply with UBC 7-2 1997. 
 

1.04 QUALITY ASSURANCE 
A. Fire-Rated Wood Doors: Provide wood doors which are identical in materials and 

construction to units tested in door and frame assemblies in accordance NFPA 
252 and which are labeled and listed for ratings indicated by ITS – Warnock 
Hersey, UL or other testing and inspection agency acceptable to authorities 
having jurisdiction. 
1. Doors: Comply with UBC 7-2 1997 Part I and Part II. 
2. Provide intumescent seals in compliance with UL-10C and UL-1784. 
3. Door supplier to furnish Category G, H and F seals as required for UL-

10C and UL-1784 compliance. 
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B. WDMA I.S. 1-A Quality Standard: Window and Door Manufacturers Association 
Quality Standards for grade of door, core, construction, finish, and other 
requirements. 

C. Temperature Rise Rating: At stairwell enclosures, provide doors which have 
Temperature Rise Rating of 250 degrees F maximum in 30 minutes of fire 
exposure. 

D. Field verify hardware locations for doors scheduled for existing frames. Machine 
doors for proper fit and operation. Notify Architect in writing of existing conditions 
that are incompatible with, including but not limited to, frames, hardware, labeling 
requirements, codes and tolerances. Resolve issues of incompatibility not less 
than ten days prior to bid date. 

 
1.05 PRODUCT HANDLING 

A. Plastic wrap and protect wood doors during transit, storage and handling to 
prevent damage, soiling or deterioration. Follow the Care and Installation 
guidelines as described in WDMA I.S. 1-A. 

 
1.06 GUARANTY/WARRANTY 

A. Guarantee: Provide manufacturer’s guarantee for all wood doors. Guarantee 
period: Lifetime of original installation.  Doors exhibiting defects in materials or 
workmanship including warp and delamination within guarantee period shall be 
replaced (including hanging and finishing) with new doors.  These terms shall be 
part of the manufacturer’s standard warranty. 

 
PART 2   PRODUCTS 
 

2.01 ACCEPTABLE MANUFACTURERS 
A. Graham Manufacturing 
B. Eggers Industries  
C. Algoma Hardwoods  
D. Marshfield Door Systems 
E.  

2.02 MATERIALS 
A. Door Construction: 

1. Non-Fire Rated Doors: Thickness: 1-3/4 inches, interior flush wood, 
bonded, solid core conforming to WDMA I.S. 1-A and the following;  
a) Core: bonded particle core (PC) conforming to WDMA I.S. 1-A.  
b) Door construction shall conform to WDMA I.S. 1-A Premium 

Grade requirements. 
c) Stiles: Edge band or hardwood to match face veneer over 

structural composite lumber (SCL), glued to core. 
d) Rails: Mill option hardwood or SCL. Top and bottom: 2 inches. 
e) Facing: Wood veneer as specified. 

2. Fire Rated Doors: Thickness: 1-3/4 inches, interior flush wood, bonded, 
solid core conforming to WDMA I.S. 1-A 2003 and the following;  
a) Core: bonded mineral core (FD) conforming to WDMA I.S. 1-A. 
b) Door construction shall conform to WDMA I.S. 1-A Premium 

Grade requirements. 
c) Stiles: Edge band or hardwood to match face veneer over 

mineral composite, glued to core. 
d) Rails: Mineral composite as required by fire door authorities. Top 

and bottom: as required by manufacturer’s fire door authorities. 
e) Facing: Wood veneer as specified. 

B. WOOD VENEER 
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1. Door face veneers shall meet HPVA “A” grade quality standards 
conforming to WDMA I.S. 1-A for transparent or semi-transparent finish.  
Minimum face veneer thickness shall be 1/50” at 12% moisture content 
after finish sanding. 

2. Species: Select Red Oak 
3. Face Cut:  Plain Sliced 
4. Face Assembly: Book Match 
5. Face Symmetry: Running Match 

C. ADHESIVES 
1. Adhesives: Face to core adhesives shall be Type I or Type II as 

appropriate for location in building.  Adhesives must be classified Type I 
or Type II per WDMA TM-6 “Adhesive Bond Test Method.”  Type I 
adhesives shall be used for doors in exterior applications, Type II 
adhesives shall be used for doors in interior applications. 

D. CORE 
1. Non-rated and 20 minute doors: Solid particleboard. 
2. Fire-rated doors: Non-combustible mineral core containing no asbestos. 
 

2.03 FACTORY FINISHING 
A. Comply with referenced WDMA IS 1A “Factory Finishing.”. 
B. Pre-finish wood doors at factory. 
C. Transparent Finish: WDMA System TR-6. 
D. Finish to match samples approved by Architect. 

 
2.04 ACCESSORIES 

A. Astragals: 
1. Provide steel overlapping astragals at pairs of doors the have locksets 

scheduled. For pairs of doors that swing out and have locksets scheduled 
overlapping astragal is to be on the active leaf and to cover the meeting 
stile margin. Coordinate with Section 08710 supplier to ensure they are 
providing 7/8” LTC flat strikes as required.    

2. Coordinate with Section 08710 and prepare astragals to receive 
scheduled hardware in accordance with the approved finish hardware 
schedule. 

B. Vision Frames:  
1. Non-rated doors: Flush wood frames, hardwood to match facing. 
2. 20 minute fire rated doors: Provide manufacturer's tested metal clip or 

comparable system with wood stop appearance. 
3. Fire-rated doors: ITS – Warnock Hersey or UL approved glazing system. 
4. Glass: Refer to Section 08810 for glass types.  
 

2.05 FABRICATION 
A. Doors shall be UL-10C Category  A.  
B. Fabricate wood doors in accordance with requirements of WDMA I.S. 1-A Quality 

Standards. 
C. Fabricate fire rated doors in accordance with requirements of ITS – Warnock 

Hersey or Underwriters' Laboratories, with metal label on each door including UL-
10C. 

D. Make cut-outs and provide stops for glass and louvers. Install metal door louvers. 
Seal cut-outs prior to installation of moldings. 
1. For full light doors: Provide cut out from flush wood door, with vertical 

grain direction. 
E. Bevel lock and hinge edges of single acting doors 3 degrees or 1/8 inch in 2 

inches. Radius strike edge of double acting swing doors as required by pivot 
hinge manufacturer. 
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F. Prepare doors to receive hardware. Refer to Section 08710 - Hardware and 
NFPA 80 for hardware requirements including UL-10C.  
1. Prefit and bevel to net opening size less approximately 1/4 inch in width 

on single swing doors 3/16 inch in width for paired doors.  Provide 1/4 
inch clearance above finished floor, unless otherwise indicated on 
drawings. Provide 1/8 inch clearance at top of door. 

2. Slightly ease vertical edges. 
G. Fire Rated Pair of Doors; greater than 20 minute: Supply overlapping astragals or 

metal edge sets only as required by NFPA 80 1999 or by door manufacturer’s fire 
door authorities.  If an astragal is required, to comply with fire rated labeling 
requirements for pairs of fire rated doors, provide door manufacturer's standard 
tested astragal. 

H. Doors with lock rails: machine doors so that hardware is installed on C/L (Center 
Line) of lock rail. Applies specifically to G2 and 6 panel doors. Verify orientation 
with Architect for other profiles. Coordinate with Section 08110 and 08710. 

I. Doors with Vision Lite(s): Coordinate with hardware supplier to confirm that exit 
devices to not conflict with lite(s) on doors, where devices cross over lite(s) notify 
Architect in writing with a detailed sketch and receive written acceptance from 
Architect accepting the sketch prior to bid. 

 
PART 3  EXECUTION 
 

3.01 EXAMINATION 
A. Examine installed door frames before hanging doors. 
B. Verify that frames comply with indicated requirements for type, size, location, and 

swing characteristics and have been installed with plumb jambs and level heads. 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 
 

3.02 INSTALLATION 
A. Handle doors in accordance with recommendations of WDMA I.S. 1-A, “Care and 

Installation at Job Site.” 
B. Condition doors to average temperature and humidity in area of installation for not 

less than 48 hours prior to installation.  Store doors per recommendations of 
WDMA I.S. 1-A, “Care and Installation at Job Site.” 

C. Install in neat and workmanlike manner, free from hammer or tool marks, open 
joints or slivers. 

D. Set plumb, level, square and true. Install work after building humidity is at 
acceptable level. 

E. Remove and replace all doors found to be warped, twisted, bowed, or otherwise 
damaged.  Do not install doors which cannot be properly fitted to frames. 

F. Adjust doors and hardware and other moving or operating parts to function 
smoothly and correctly. 

G. Ensure that smoke gaskets are in-place before door installation. 
 

3.03 CLEANING AND PROTECTION 
A. Clean doors and hardware in compliance with manufacturers printed instructions. 
B. Do not partially cover door surfaces with paper, cardboard, or any other opaque 

covering that will create uneven aging of wood veneer. 
C. Protect doors as directed under Section 01700. 
D. Refinish or replace doors damaged during installation. Repaired doors to meet 

OEM standards, if repair does not meet OEM standards damaged doors are to 
be replaced. 

END 
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SECTION 08410 
 

ALUMINUM ENTRANCES AND STOREFRONTS 
 
PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section includes the following: 

1. Exterior entrance systems. 
2. Exterior storefront systems. 

B. Related sections include the following: 
1. Division 7 Section "Joint Sealants" for joint sealants installed as part of 

aluminum entrance and storefront systems. 
2. Division 8 Section "Finish Hardware." 
3. Division 8 Section "Glazing." 
4. Division 8 Section "Glazed Aluminum Curtain Walls." 
 

1.02 SYSTEM DESCRIPTION 
A. General:  Provide aluminum entrance and storefront systems capable of 

withstanding loads and thermal and structural movement requirements indicated 
without failure, based on testing manufacturer's standard units in assemblies 
similar to those indicated for this Project.  Failure includes the following: 
1. Air infiltration and water penetration exceeding specified limits. 
2. Framing members transferring stresses, including those caused by 

thermal and structural movement, to glazing units. 
B. Glazing:  Physically and thermally isolate glazing from framing members. 
C. Thermally Broken Construction:  Provide systems that isolate aluminum exposed 

to exterior from aluminum exposed to interior with a material of low thermal 
conductance. 

D. Wind Loads:  Provide entrance and storefront systems, including anchorage, 
capable of withstanding wind-load design pressures calculated according to 
requirements of authorities having jurisdiction or the American Society of Civil 
Engineers' ASCE 7, "Minimum Design Loads for Buildings and Other Structures," 
6.4.2, "Analytical Procedure," whichever are more stringent. 
1. Deflection of framing members in a direction normal to wall plane is 

limited to 1/175 of clear span or 3/4 inch (19 mm), whichever is smaller, 
unless otherwise indicated. 

2. Static-Pressure Test Performance:  Provide entrance and storefront 
systems that do not evidence material failures, structural distress, failure 
of operating components to function normally, or permanent deformation 
of main framing members exceeding 0.2 percent of clear span when 
tested according to ASTM E 330. 

E. Dead Loads:  Provide entrance- and storefront-system members that do not 
deflect an amount which will reduce glazing bite below 75 percent of design 
dimension when carrying full dead load. 
1. Provide a minimum 1/8-inch (3.18-mm) clearance between members and 

top of glazing or other fixed part immediately below. 
F. Live Loads:  Provide entrance and storefront systems, including anchorage, that 

accommodate the supporting structures' deflection from uniformly distributed and 
concentrated live loads indicated without failure of materials or permanent 
deformation. 

G. Air Infiltration:  Provide entrance and storefront systems with permanent 
resistance to air leakage through fixed glazing and frame areas of not more than 
0.06 cfm/sq. ft. (0.3 L/s/sq. m) of fixed wall area when tested according to ASTM 
E 283 at a static-air-pressure difference of 1.57 lbf/sq. ft. (75.2 Pa). 

H. Water Penetration:  Provide entrance and storefront systems that do not 
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evidence water leakage through fixed glazing and frame areas when tested 
according to ASTM E 331 at minimum differential pressure of 20 percent of 
inward-acting wind-load design pressure as defined by ASCE 7, "Minimum 
Design Loads for Buildings and Other Structures," but not less than 6.24 lbf/sq. ft. 
(299 Pa).  Water leakage is defined as follows: 
1. Uncontrolled water infiltrating systems or appearing on systems' normally 

exposed interior surfaces from sources other than condensation.  Water 
controlled by flashing and gutters that is drained back to the exterior and 
cannot damage adjacent materials or finishes is not water leakage. 

I. Thermal Movements:  Provide entrance and storefront systems, including 
anchorage, that accommodate thermal movements of systems and supporting 
elements resulting from the following maximum change (range) in ambient and 
surface temperatures without buckling, damaging stresses on glazing, failure of 
joint sealants, damaging loads on fasteners, failure of doors or other operating 
units to function properly, and other detrimental effects. 
1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg 

F (100 deg C), material surfaces. 
J. Structural-Support Movement:  Provide entrance and storefront systems that 

accommodate structural movements including, but not limited to, sway and 
deflection. 

K. Condensation Resistance:  Provide storefront systems with condensation 
resistance factor (CRF) of not less than 45 when tested according to AAMA 
1503.1. 

L. Dimensional Tolerances:  Provide entrance and storefront systems that 
accommodate dimensional tolerances of building frame and other adjacent 
construction. 

M.  All Door Hardware shall be provided by 8710 Finish Hardware. 
 
1.03 SUBMITTALS 

A. Product Data:  For each product specified.  Include details of construction relative 
to materials, dimensions of individual components, profiles, and finishes. 

B. Shop Drawings:  For entrance and storefront systems.  Show details of 
fabrication and installation, including plans, elevations, sections, details of 
components, provisions for expansion and contraction, and attachments to other 
work. 
1. For entrance systems, include hardware schedule and indicate operating 

hardware types, quantities, and locations. 
C. Samples for Initial Selection:  Manufacturer's color charts showing the full range 

of colors available for units with factory-applied color finishes. 
D. Samples for Verification:  Of each type of exposed finish required in 

manufacturer's standard sizes.  Where finishes involve normal color and texture 
variations, include Sample sets showing the full range of variations expected. 

E. Installer Certificates:  Signed by manufacturer certifying that installers comply 
with specified requirements. 

F. Sealant Compatibility and Adhesion Test Reports:  From sealant manufacturer, 
indicating that materials forming joint substrates and joint-sealant backings have 
been tested for compatibility and adhesion with sealants; include joint sealant 
manufacturers' written interpretation of test results relative to sealant 
performance and recommendations for primers and substrate preparation 
needed to obtain adhesion. 

 
1.04 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer to assume engineering 
responsibility and perform work of this Section who has specialized in installing 
entrance and storefront systems similar to those required for this Project and who 
is acceptable to manufacturer. 
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1. Engineering Responsibility:  Prepare data for entrance and storefront 
systems, including Shop Drawings, based on testing and engineering 
analysis of manufacturer's standard units in assemblies similar to those 
indicated for this Project. 

B. Source Limitations:  Obtain each type of entrance and storefront system through 
one source from a single manufacturer. 
1. Do not modify intended aesthetic effect, as judged solely by Architect, 

except with Architect's approval and only to the extent needed to comply 
with performance requirements.  Where modifications are proposed, 
submit comprehensive explanatory data to Architect for review. 

C. Welding Standards:  Comply with applicable provisions of AWS D1.2, "Structural 
Welding Code--Aluminum." 

 
1.05 PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions by field measurements before 
fabrication and indicate measurements on Shop Drawings.  Coordinate 
fabrication schedule with construction progress to avoid delaying the Work. 

 
1.06 WARRANTY 

A. General Warranty:  The special warranty specified in this Article shall not deprive 
the Owner of other rights the Owner may have under other provisions of the 
Contract Documents and shall be in addition to, and run concurrent with, other 
warranties made by the Contractor under requirements of the Contract 
Documents. 

B. Special Warranty:  Submit a written warranty executed by the manufacturer 
agreeing to repair or replace components of entrance and storefront systems that 
fail in materials or workmanship within the specified warranty period.  Failures 
include, but are not limited to, the following: 
1. Structural failures including, but not limited to, excessive deflection. 
2. Failure of system to meet performance requirements. 
3. Deterioration of metals, metal finishes, and other materials beyond 

normal weathering. 
4. Failure of operating components to function normally. 
5. Water leakage through fixed glazing and frame areas. 

C. Warranty Period:  2 years from date of Substantial Completion. 
 
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: 

B. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. YKK. 
2. OldCastle. 
3. TruLite 
4. Kawneer 

C.  Basis of design 
1.YKK YES 45 FI storefront 4 ½” x 2” x .093” 
2.Doors: Wide Stile YKK 500 w/ intermediate rail 
 
 

2.02 MATERIALS 
A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and 

finish indicated, complying with the requirements of standards indicated below. 
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1. Sheet and Plate:  ASTM B 209 (ASTM B 209M). 
2. Extruded Bars, Rods, Shapes, and Tubes:  ASTM B 221 (ASTM B 

221M). 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Bars, Rods, and Wire:  ASTM B 211 (ASTM B 211M). 
5. Welding Rods and Bare Electrodes:  AWS A5.10. 

B. Steel Reinforcement:  Complying with ASTM A 36 (ASTM A 36M) for structural 
shapes, plates, and bars; ASTM A 611 for cold-rolled sheet and strip; or ASTM A 
570 (ASTM A 570M) for hot-rolled sheet and strip. 

C. Glazing as specified in Division 8 Section "Glazing." 
D. Glazing Gaskets:  Manufacturer's standard pressure-glazing system of black, 

resilient glazing gaskets, setting blocks, and shims or spacers, fabricated from an 
elastomer of type and in hardness recommended by system and gasket 
manufacturer to comply with system performance requirements.  Provide gasket 
assemblies that have corners sealed with sealant recommended by gasket 
manufacturer. 

E. Secondary Sealant:  For use as weatherseal, compatible with structural silicone 
sealant and other system components with which it comes in contact, and that 
accommodates a 50 percent increase or decrease in joint width at the time of 
application when measured according to ASTM C 719. 
1. Color:  Black. 

F. Framing system gaskets, sealants, and joint fillers as recommended by 
manufacturer for joint type. 

G. Sealants and joint fillers for joints at perimeter of entrance and storefront systems 
as specified in Division 7 Section "Joint Sealants." 

H. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 
12 requirements, except containing no asbestos, formulated for 30-mil (0.762-
mm) thickness per coat. 

 
2.03 COMPONENTS 

A. Doors:  Provide manufacturer's standard 1-3/4-inch- (44.5-mm-) thick glazed 
doors with minimum 0.125-inch- (3.2-mm-) thick, extruded tubular rail and stile 
members.  Mechanically fasten corners with reinforcing brackets that are deep 
penetration and fillet welded or that incorporate concealed tie-rods. 
1. Glazing Stops and Gaskets:  Provide manufacturer's standard snap-on 

extruded-aluminum glazing stops and preformed gaskets. 
B. Brackets and Reinforcements:  Provide manufacturer's standard brackets and 

reinforcements that are compatible with adjacent materials.  Provide nonstaining, 
nonferrous shims for aligning system components. 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, 
nonstaining, nonbleeding fasteners and accessories compatible with adjacent 
materials. 
1. Reinforce members as required to retain fastener threads. 
2. Do not use exposed fasteners, except for hardware application.  For 

hardware application, use countersunk Phillips flat-head machine screws 
finished to match framing members or hardware being fastened, unless 
otherwise indicated. 

D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or 
steel inserts complying with ASTM A 123 or ASTM A 153 requirements. 

E. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding flashing, compatible with adjacent materials, and of type 
recommended by manufacturer. 

F. Weather Stripping:  Manufacturer's standard replaceable weather stripping as 
follows: 
1. Compression Weather Stripping:  Molded neoprene complying with 

ASTM D 2000 requirements or molded PVC complying with ASTM D 
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2287 requirements. 
2. Sliding Weather Stripping:  Wool, polypropylene, or nylon woven pile with 

nylon-fabric or aluminum-strip backing complying with AAMA 701 
requirements. 

 
2.04 FABRICATION 

A. General:  Fabricate components that, when assembled, will have accurately fitted 
joints with ends coped or mitered to produce hairline joints free of burrs and 
distortion.  After fabrication, clearly mark components to identify their locations in 
Project according to Shop Drawings. 
1. Fabricate components for head- and sill-receptor frame construction with 

shear-block construction at intermediate horizontal components. 
B. Forming:  Form shapes with sharp profiles, straight and free of defects or 

deformations, before finishing. 
C. Prepare components to receive concealed fasteners and anchor and connection 

devices. 
D. Fabricate components to drain water passing joints and condensation and 

moisture occurring or migrating within the system to the exterior. 
E. Welding:  Weld components to comply with referenced AWS standard.  Weld 

before finishing components to greatest extent possible.  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. 

F. Glazing Channels:  Provide minimum clearances for thickness and type of glass 
indicated according to FGMA's "Glazing Manual." 

G. Metal Protection:  Where aluminum will contact dissimilar metals, protect against 
galvanic action by painting contact surfaces with primer or by applying sealant or 
tape recommended by manufacturer for this purpose.  Where aluminum will 
contact concrete or masonry, protect against corrosion by painting contact 
surfaces with bituminous paint. 

H. Storefront:  Fabricate framing in profiles indicated for flush glazing (without 
projecting stops).  Provide subframes and reinforcing of types indicated or, if not 
indicated, as required for a complete system.  Factory assemble components to 
greatest extent possible.  Disassemble components only as necessary for 
shipment and installation. 

I. Entrances:  Fabricate door framing in profiles indicated.  Reinforce as required to 
support imposed loads.  Factory assemble door and frame units and factory 
install hardware to greatest extent possible.  Reinforce door and frame units as 
required for installing hardware indicated.  Cut, drill, and tap for factory-installed 
hardware before finishing components. 
1. Exterior Doors:  Provide compression weather stripping at fixed stops.  

At other locations, provide sliding weather stripping retained in adjustable 
strip mortised into door edge. 

 
2.05 ALUMINUM FINISHES 

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

B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent 
pieces are acceptable if they are within one-half of the range of approved 
Samples.  Noticeable variations in the same piece are not acceptable.  Variations 
in appearance of other components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

C. Color Pre-finished Kynar Coating: 
a. Conforming to AAMA 2605. 
b.          70% DF 2-Coat non-exotic, non-metallic color  
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c.          20 year warranty  
 

2.06 STEEL PRIMING 
A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and 

Metal Products" for recommendations relative to applying primer. 
B. Surface Preparation:  Perform manufacturer's standard cleaning operations to 

remove dirt, oil, grease, or other contaminants that could impair paint bond.  
Remove mill scale and rust, if present, from uncoated steel. 

C. Priming:  Apply manufacturer's standard corrosion-resistant primer immediately 
after surface preparation and pretreatment. 

 
PART 3 EXECUTION 
 

3.01 EXAMINATION 
A. Examine areas, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of entrance 
and storefront systems.  Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

 
3.02 INSTALLATION 

A. General:  Comply with manufacturer's written instructions for protecting, handling, 
and installing entrance and storefront systems.  Do not install damaged 
components.  Fit frame joints to produce hairline joints free of burrs and 
distortion.  Rigidly secure nonmovement joints.  Seal joints watertight. 

B. Metal Protection:  Where aluminum will contact dissimilar metals, protect against 
galvanic action by painting contact surfaces with primer or by applying sealant or 
tape recommended by manufacturer for this purpose.  Where aluminum will 
contact concrete or masonry, protect against corrosion by painting contact 
surfaces with bituminous paint. 

C. Install components to drain water passing joints and condensation and moisture 
occurring or migrating within the system to the exterior. 

D. Set continuous sill members and flashing in a full sealant bed to provide weather 
tight construction, unless otherwise indicated.  Comply with requirements of 
Division 7 Section "Joint Sealants." 

E. Install framing components plumb and true in alignment with established lines 
and grades without warp or rack of framing members. 

F. Install entrances plumb and true in alignment with established lines and grades 
without warp or rack.  Lubricate operating hardware and other moving parts 
according to hardware manufacturers' written instructions. 
1. Install surface-mounted hardware according to manufacturer's written 

instructions using concealed fasteners to greatest extent possible. 
G. Install glazing to comply with requirements of Division 8 Section "Glazing," unless 

otherwise indicated. 
H. Install perimeter sealant to comply with requirements of Division 7 Section "Joint 

Sealants," unless otherwise indicated. 
I. Erection Tolerances:  Install entrance and storefront systems to comply with the 

following maximum tolerances: 
1. Variation from Plane:  Limit variation from plane or location shown to 1/8 

inch in 12 feet (3 mm in 3.7 m); 1/4 inch (6 mm) over total length. 
2. Alignment:  Where surfaces abut in line, limit offset from true alignment 

to 1/16 inch (1.5 mm).  Where surfaces meet at corners, limit offset from 
true alignment to 1/32 inch (0.8 mm). 

3. Diagonal Measurements:  Limit difference between diagonal 
measurements to 1/8 inch (3 mm). 

J.           Wide 4 ft door installation : Install shear blocks at slab and head. Secure sill 
member at each side of jamb member to slab w/ (3)-5/16 x 2 ½” tapcons @ 2 ½” oc. 
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Within the first 6 inches. Secure the two abutting head members to structure above w/ 
#12 screws @ 8” oc. Install (3)-#12’s within the first 6” at each side of the jamb member 
at hinge & jamb sides. 

 
3.03 ADJUSTING AND CLEANING 

A. Adjust doors and hardware to provide tight fit at contact points and weather 
stripping, smooth operation, and weather tight closure. 

B. Remove excess sealant and glazing compounds, and dirt from surfaces. 
 
3.04 PROTECTION 

A. Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure entrance and storefront systems are 
without damage or deterioration at the time of Substantial Completion. 

 
END. 
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SECTION 08460 
 

AUTOMATIC SWING DOOR OPERATOR 
 
PART 1 GENERAL 
 

1.01 SUMMARY 
A. This Section includes the following: 

1. Electro-mechanical swing door operating equipment 
2. Controls and safety devices. 
3.          Accessories 

B. Related sections include the following: 
1. Section 08400-Entrances and Storefront. 
2. Section 08710-Finished Hardware 
3. Section 08800- Glazing 
4.          Section 16120-Electrical Supply and Termination 
 

1.02 SUBMITTALS  
A. Product Data:  Provide manufacturer's product and complete installation data 

for all materials in this specification. Glazing:  Physically and thermally 
isolate glazing from framing members. 

B. Shop Drawings: Show profiles, joining methods, location of components,· 
anchorage details, adjacent construction interfacing and dimensions as well as all 
necessary wiring and electrical requirements. 

C.         Installation Guide:  Provide written installation and operating manuals and/or 
installation recommendations. 

 
1.03 QUALITY ASSURANCE  

A. Installation and maintenance shall be performed by an authorized dealer and in 
strict compliance with the manufacturer's recommendations 

B. Conform to UL Std. 325 & ANSI-BHMA Std. A156.19 certified to Can. CSA Std. 
C22.2#247. 
 

1.04 PRODUCT HANDLING  
A. All materials shall arrive in the manufacturers original sealed, labeled 

containers. 
B. Store materials in a dry, protected, well-vented area. Report damaged material 

immediately to the delivering carrier and note such damage on the carrier's 
freight bill of Jading. 

C. Remove all protective materials after installation. 
 
1.05 PROJECT CONDITIONS 

A. Verify the other trades are complete before installing the automatic swing door 
operator. 

B.         Mounting  surfaces  shall  be  plumb,  straight  and  secure;  substrates  shall  
be proper dimension and material. 

C.         Refer to the construction documents, shop drawings, and manufacturer's 
installation instructions 

D.         Coordinate installation with the glass, glazing, and electrical work.  
E.         Observe all appropriate OSHA safety guidelines for this work. 

 
1.06 WARRANTY 

A. Manufacturer's Standard Warranty: Warranted  materials  shall  be  free  of 
defect in material and workmanship for one (1) year after date of installation. 

PART 2 PRODUCTS 
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2.01 MANUFACTURERS 
A. Automatic swing door operator(s) furnished and installed shall be of type(s) 

and size(s) specified and as indicated on plans and door schedule 
B.         Access Automation: 135 Navigation Road Corpus Christi, TX Website: 

www.accessautomaticinc.com 
C.         Authorized Dealer: Door Specialties, Inc. 6118 Coca Cola Blvd. Columbus, 

GA 31909 Phone: 706-562-9500 Fax: 706-561-9972  
email: lmunn_dsi@knology.net  
Contact: Larry J. Munn 

 
 

2.02 EQUIPMENT  
A. Manufactured Door Units: EZ-700-Surface Applied Operator with connecting 

a r m s .   The operator header  shall be mounted to the surface of the existing 
door frame or wall.  Connecting hardware shall be a double arm arrangement 
that can either push the door of pull the door open to suit the job condition.  
When the operator mounting is on the pull side  and  adjacent  wall  is  within  
4"  (101.6  mm)  of  the  door  frame,  specify  a parallel arm. 

B. Operator: The Electric Operating Mechanism shall be Series EZ 7000. 
1.  The operator shall be shock mounted and concealed in an extruded 

aluminum 4" X 6" (102 mm X 152.4 mm) side access header extending 
the full width of door or a minimum 22" (558.8 mm) in length. 

2.  The operator shall be readily convertible to any hand required.  
Opening force shall be accomplished by 1 1/5 HP D.C. permanent 
magnet motor working through reduction gears to the output shaft.  
Closing force shall be supplied by a field replaceable spring.  When the 
door is in the closing mode or fully closed, motor voltage shall not be 
required and will be off.   The door can be manually operated with 
power on or off without damage to the operator. 

3.  The master control unit shall incorporate an adjustable time delay of 
1 to 99 seconds (ANSI A156.19 requirement is 5 second minimum 
time delay).  It shall provide infinite adjustment to opening and back 
check speeds including adjusting the opening force without affecting the 
opening speed.   The master control unit shall provide for immediate 
reversal of door motion without undue strain on the drive train by supply 
stepped voltage to the motor.  The door shall reverse when closing if 
an object stops the door.  A locked door motor protection circuit will be 
supplied with will limit current to the motor if it is applied when the door 
is inadvertently locked or otherwise prevented from opening. 

C. Operation-Automatic and/or Manual  
1.  Automatic: Pushbutton switch actuates door open; door closes after 

time delay expires. Operator to include the following variable 
adjustments so as to comply with ANSI Standard A156.19; Opening 
speed-4 to 6 seconds; Closing speed-4 to 

2.  Manual: Push-to-Open: Manually pushing door activates automatic 
opening cycle; door closed after rime delay expires.  Time delay for 
manual push-to-open operation to be independently adjustable from 1-
99 seconds. 

 
 
2.03 RELATED EQUIPMENT  

A. Activating Device: Shall be marked "Press to Open" and located on each side of 
the opening per ANSI Safety Standard A117. 
1.  Pushplate-4 Y," square (114.3 mm), stainless steel switch. 

2.04 RELATED WORK REQUIREMENTS  
A. Electrical: 120 vac, 60 cycle, 1 phase, 15 amp. Two (2) low-voltage wires shall 

http://www.accessautomaticinc.com/
mailto:lmunn_dsi@knology.net
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be furnished to connect push button/plate switch to the operator. 
 
2.05 MATERIALS, FINISHED, AND FABRICATION  

A. Extruded Aluminum:  ASTM B221, 6063-TS alloy arid temper, anodized. 
1.  Structural Header Sections:   Minimum 1/8" (3=) thickness; capable of 

self-support of transom above 
B. Finished (for all exposed aluminum surfaces): 

  1.  204-R1 Clear:  Arch. Class II Clear Anodized Coating, AA-MI2C22A31. 
  2.  313-R1 Dark Bronze:  Arch. Class II Anodized Coating, AA-

MI2C22A32 
  3.  Special Paint Coating: Color as selected 
C.  Operator Construction: Electromechanical 

 
  
PART 3 EXECUTION 
 

3.01 EXAMINATION 
A.  Site  verification  of  conditions:    Installer  must verify  that  base  conditions  

previously installed under other sections are acceptable for product installation 
according to/with manufacturer's instructions.  Notify the Contractor in writing 
of conditions detrimental to the proper and timely completion of work.  Do not 
start work until all negative conditions are corrected in a manner acceptable 
to the installer and manufacturer. 

 
3.02 INSTALLATION 

A. General: Install automatic door operator units plumb, level and true to line with 
manufacturer's prescribed tolerances. Provide support and anchor in place. 

B. Dis-similar Materials:  Comply with AAMA 101, Appendix Dissimilar Materials 
Is separating aluminum materials and other corrodible surfaces from sources 
of corrosion or electrolytic action contact points. 

C. Electrical: General or electrical contractor to install all wiring to operator on a 
separate circuit breaker routed into header. 
 

3.03 ADJUSTING AND CLEANING 
A. Cleaning: After installation, installer to take following steps: 

1.  Remove temporary coverings. 
2.  Remove construction debris from construction site and legally dispose 

of debris. 
3.  Clean product surfaces and lubricate operating equipment for 

optimum condition and safety. 
B.  Adjustment: Installer to adjust operator and controls for optimum condition and 

safety. 
C.  Advise Contractor: of precautions required through the remainder of the 

construction period, to ensure that doors will be without damage or 
deterioration (other than normal weathering) at the time of acceptance. 

 
 

END. 
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SECTION 08710 
 

FINISH HARDWARE 
 
PART 1 GENERAL 
 

1.01 DESCRIPTION OF WORK 
A. Work under this section comprises of providing hardware specified in this Section 

and noted on the drawings for a complete and operational system. For any door 
or opening not mentioned in the following, furnish hardware of the same type as 
a similar opening. 

B. Including but not limited to: 
1. Hinges-Pivots 
2. Flush bolts 
3. Locksets and Cylinders 
4. Exit Devices and Mullions 
5. Push/Pull Plates 
6. Closers 
7. Kick/Mop and Protection Plates 
8. Stops, Wall Bumpers, O.H. Controls and Silencers 
9. Thresholds, Sweeps and Weatherstrips 
10. Miscellaneous Trim and Accessories 

 
1.02 RELATED DOCUMENTS: 

A. Related documents, Drawings and General Provisions of Contract including 
General Provisions and Supplementary Conditions and Division 1 Specification 
Sections apply to this Section. 

 
1.03 RELATED WORK, SPECIFIED ELSEWHERE THAT SHOULD BE EXAMINED FOR ITS 

EFFECT UPON THIS SECTION: 
A. Section 06220- Finish Carpentry 
B. Section 08110 – Hollow Metal Work 
C. Section 08210 – Wood Doors 
D. Section 08400 – Aluminum Entrances and Storefronts 
E. Section 01340 – Detection and Alarm 
F. Division 16     -  Electrical 
 

1.04 REFERENCES 
A. Applicable publications: The publications listed below form a part of this 

specification to the extent referenced.  The publications are referred to in the text 
by the basic designation only. 

B. State and Local Codes, including the Authority Having Jurisdiction (AHJ). 
C. American National Standards Institute (ANSI) 

1. ANSI A117.1-1998, Providing Accessibility and Usability for Physically 
Handicapped People 

2. ANSI/BHMA A156 (current document) 
D. National Fire Protection Association (NFPA) 

1. NFPA 105 Recommended Practice for the Installation of Smoke-Control 
Door Assemblies, 1999 edition. 

2. NFPA 252 Standard Methods of Fire Tests of Door Assemblies, 1995 
edition. 

E. Underwriter's Laboratories, Inc. (UL) - UL Standards for Safety: 
1. UL 10C Fire Tests of Door Assemblies 
2. UL 228 Door Closer-Holders, With or Without Integral Smoke Detectors 
3. UL 305 Panic Hardware 
4. UL 1784-90 Air Leakage Tests of Door Assemblies 
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1.05 SUBMITTALS 

A. Submit in accordance with Division 1. Provide items, articles, materials, 
operations and methods listed, mentioned or specified in this Section (including 
extra material) or on drawings, in quantities as required to complete project. 
Provide hardware that functions properly. Prior to furnishing hardware, advise 
Architect of items that will not operate properly, are improper for conditions, or 
will not remain permanently anchored. Submit Certificates of Compliance for fire 
rated openings under product data sheets. Include the installation instructions for 
hardware. 

B. Hardware Schedules: Submit six [6] copies of the finish hardware schedule and 
three [3] copies of catalog cuts for each item to the Architect for approval. Mark 
scheduled hardware items with highlighter. Approval will in no way relieve the 
Contractor of his obligations supply hardware required for openings whether 
specified or not. Use same door references as contract documents.  Hardware 
schedule to include a door index and approved keying schedule. Schedule to be 
in the DHI vertical format listing each door opening, handing, door sizes, rating, 
materials of door and frame. Hardware scheduled or required for the opening and 
the finish of the hardware. Include special mounting instructions for each item 
with the hardware schedule. Use specification Heading numbers with any 
variations suffixed #.A, #.B, #.C, etc. Headings with electrified hardware furnish 
Riser , Elevation and Point to Point Wiring Diagrams for each variation.  Include 
narrative that clearly explains the operation of the opening and sequence of 
events at the end of each hardware set with electrified hardware. Supply the 
Contractor with schedules within [2] weeks from the date the purchase order is 
executed. Furnish the services of an Architectural Hardware Consultant (AHC) 
responsible for producing the hardware schedule and coordination with other 
trades. The AHC to be available to meet with the Owner and Architect during 
normal business hours. 

C. Coordination Schedule for Electrified Hardware: Produce a separate hardware 
schedule aside from the complete hardware schedule that contains headings 
with electrified hardware. Use same heading numbers as used in overall 
hardware schedule. After each heading include Wiring Schematic for each 
hardware item in the hardware set and wiring diagrams (riser, elevation and point 
to point). Provide copies of electric hardware schedule to each installer, security 
contractor and Division 16 contractor whose scope of work is impacted by 
electrified hardware.  

D. Monitoring: Including but not limited to, Monitor Strikes, Latch bolt monitors, Door 
status switches, door position switches. Wire normally closed.  

E. Certification of Compliance: Submit information necessary to indicate compliance 
with these specifications as required. 

F. Templates: Send templates for finish hardware items the door and frame supplier 
within three [3] working days after receipt of approved schedule. 

 
1.06 QUALITY ASSURANCE 

A. Manufacturers Requirements: Repair or replace damaged or defective materials 
prior to shipment. Repaired products to meet OEM (Original Manufacturers 
Equipment) standards. 

B. Supplier Qualifications: A recognized architectural door hardware supplier, with  
office and warehousing facilities that has a record of successful in-service 
performance for supplying door hardware similar in quantity, type, and quality to 
that indicated for this project. Supplier to be a factory direct authorized distributor 
for hardware products supplied under this section. 

C. Field Verification: Field verify existing doors and frames receiving hardware. 
Verify hardware is compatible with the existing door/frame preparation, 
reinforcements and existing conditions. Advise Architect in writing of any 
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incompatibility issues, including but not limited to, items that will not operate 
properly, are improper for conditions, or will not remain permanently anchored. 
Resolve these issues not less than ten days prior to bid.  

D. Regulatory Requirements: Comply with requirements of ADA, State Codes, Local 
Codes, NFPA 80, NFPA101 and NFPA 252 in providing hardware for fire rated 
openings. 

E. Product Standards: BHMA/ANSI A156. 
1. Hinges, Mortise Locks and Latches, Closers, Thresholds, Trim, Finishes 

and other miscellaneous hardware: Complying with requirements of 
ANSI A156 standards for quality, construction, performance and 
operation applicable for specified hardware. Current edition of each ANSI 
Standard is considered the standard for reference based on project bid 
date. 

2. After market modifications to products for electrification are not 
acceptable. Electrified hardware items to be electrified by the original 
manufacturer in order to preserve manufacturers warranty. 

F. Pre-Installation Conference: Require attendance for the GC project manager & 
superintendent, material supplier and installer. 

G. Keying Meeting: Schedule key meeting within two weeks of awarding purchase 
order for finish hardware to establish keying requirements. BEST Access of 
Georgia and Owner are to attend this meeting. Notify participants of time and 
place of meeting at least seven days in advance. Incorporate and coordinate 
hardware in the Project to provide a complete unified system of keying. Including 
cabinets, etc. Key individual cylinders as directed by the Architect and Owner. A 
complete keying schedule to be submitted to the Owner for review after meeting. 

 
1.07 DELIVERY AND STORAGE 

A. Tag each item or package according to the approved finish hardware schedule, 
and include manufacturers instructions with each item or package. 

B. Deliver hardware in manufacturers original packaging. 
C. Inventory door hardware jointly with representatives of hardware supplier and 

hardware installer until each is satisfied that count is correct. 
D. Provide secure lock-up for door hardware delivered to the Project, but not yet 

installed.   
E. Store Finish Hardware per manufacturers recommendations. 

 
1.08 WARRANTY 

A. T-Zone bored in lever locks: Ten [10] year warranty. 
B. Heavy duty bored lever locks bi-directional and freewheeling (clutched): Five [5] 

year warranty. 
C. Mortise locksets: Five [5] year warranty. 
D. Exit devices: Five [5] year warranty. 
E. Door closer bodies: Ten [10] year warranty. 

 
PART 2 PRODUCTS 
 

2.01 GENERAL 
A. Provide ADA compliant hardware in fully functional hardware sets and systems 

that operate and function to meet code, manufacturer, system and hardware set 
requirements. Including but not limited to drop plates, glass bead shim kits, 
vertical rod extensions, mounting brackets, wall magnet extension sets, anchors, 
fasteners, cylinders, cores, trim rings, collars, cams, tail pieces, wiring diagrams 
(elevation/riser/point to point), power supplies, product variants, fasteners and 
options as required for proper installation and operation of hardware. Provide fire 
rated hardware at rated openings.  
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2.02 FASTENERS 
A. Furnish with hardware with appropriate necessary screws, bolts and other 

fasteners of suitable size and type to anchor hardware in position for a long life 
under hard use. Install hardware with fasteners furnished by the hardware 
manufacturer. USE ONLY MANUFACTURER FURNISHED FASTENERS. USE 
OF ANY OTHER FASTENERS WILL VOID LABEL AND WARRANTY. TEK 
SCREWS ARE NOT ACCEPTABLE. 

B. Furnish fasteners where necessary with expansion shields, toggle bolts and 
other anchors according to the material to which the hardware is to be applied 
and the recommendation of the hardware manufacturer. MOUNT EXIT 
DEVICES, DOOR CLOSERS AND O.H. CONTROLS WITH THRU BOLTS (TB 
or SNB) TO WOOD AND HOLLOW METAL DOORS. Provide template machine 
screws for installation of exit devices, closers and overhead controls on plastic 
laminate, FRP and aluminum doors. Cast thresholds to have cast on anchors. 
Provide extruded thresholds with stainless steel screws and lead expansion 
shields. 

C. Design of anchors to harmonize with the hardware as to material and finish. 
 

2.03 HINGES 
A. Butt Hinges: Hinges to conform to ANSI/BHMA A156.1-2000 Buts and Hinges. 

Provide five-knuckle, button tip, template butts with non-rising loose pins. Provide 
non-removable (NRP) and Safety Studs (SSF) for exterior out-swing doors as 
shown. Exterior out-swing doors to have hinges of stainless steel or non-ferrous 
brass or bronze, as shown. Hinge pin and fasteners to be of same material and 
finish as hinge leafs. Where stainless steel or brass or bronze hinges are 
specified provide resistant bearings. Interior doors to have wrought steel hinges, 
polished and plated to match the specified finish. Provide wide throw hinges 
where required to clear casing and/or trim and to allow doors with magnetic hold 
opens to hold open a 900 or 1800 parallel to wall as detailed on drawings. Provide 
three [3] hinges for doors up to 90 inches in height and one [1] additional hinge 
for every 30 inches or fraction there of above 90 inches. Provide hinges 4 ½” in 
height for doors up to 36” in width and 5” in height for doors over 36” in width.  

B. Pin and Barrel Continuous Hinges: Continuous gear hinges to conform to 
requirements of ANSI/BHMA A156.26-2000 Continuous Hinges. Continuous pin 
and barrel hinges to be 14 gage type 304 stainless steel at exterior and wet or 
humid areas. Steel hinges are acceptable for general interior use. Provide 
adjustable fasteners for continuous hinges with integral edge guards. Pin and 
barrel hinges to be appropriate length for each door. 

C. Geared Aluminum Continuous Hinges: Continuous gear hinges to conform to 
requirements of ANSI/BHMA A156.26-2000 Continuous Hinges. Provide heavy 
duty geared hinges with fire pins at fire rated openings where required. Gear 
hinges to be appropriate length for each door. 

D. Acceptable manufacturers and products: 
Butt Hinges 
McKinney Hager Bommer 
T2714 1279 5000 
TA2714 BB1279 BB5000 
T2314 1191 5002 
TA2314 BB1191 BB5002 
T4A3786 BB1168 BB5004 
T4A3386 BB1199 BB5006 
Pin and Barrel Continuous Hinges 
McKinney Markar Gallery 
FM300/FM3700 FM300 / FM200 CH-941 / CH-951 
FS-302/FS3702 FS-302 / FS202 CH-947 / CH-957 
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HG305/HG3705 HG305 CH-952 
Aluminum Continuous Hinges 
McKinney Pemko Bommer 
MCK-12HD KCFM##HD FM##SLF-HD 
MCK-25HD CFM##HD FM##-HD 

 
2.04 LOCKSETS 

A. Locksets, latchsets and trim to be of one of the manufacturers listed and subject 
to compliance with the specification. Provide emergency keys for privacy function 
latchsets, two per privacy set. 

B. Coordinate with door supplier and installer: 
1. Doors with lock rails: Hardware to be mounted at centerline of lock rail. 
2. Reverse hand pairs of doors with overlapping astragal on active leaf 

provide 7/8” LTC flat strike. 
C. Provide mortise locks with 1” throw stainless steel deadbolts with hardened steel 

rollers and ¾” stainless steel latchbolts. Locksets to be reversible without taking 
the lock case apart. Lock case to be 12ga. Lock front to be 1/8” thick. Locks to 
meet or exceed the requirements of ANSI A156.13, 1000 Series, Operational 
Grade 1. 

D. Bored Lever Locks specified as such to meet or exceed the requirements of 
ANSI A156.2, Series, 4000, Grade 1 or Grade 2 as shown. Provide ¾” throw 
latchbolt at exterior and fire rated pairs of doors.  

E. Provide lock functions as listed in the individual hardware sets, no exceptions. 
F. Acceptable products subject to compliance with the above requirements: 

Sargent Corbin Russwin Best Schlage 
8200 x LNL ML2200 x NZD 35H x 15H L9000 x 06A 
11 Line x LL N/A N/A N/A 
10 Line x LL 3300 x NZD 93K x 15D ND x RHO 
7 Line x LL 3900 x NZD 73K x 15D AL x SAT 

 
2.05 TRIM 

A. Provide trim for locks and latches as manufactured by lock/latch manufacturer. 
B. Tactile Warning: Milled or knurled. Abrasive tactile warning methods are not 

acceptable. 
 

2.06 KEYING AND CYLINDERS 
A. Locksets and cylinders to be Grandmasterkeyed, Masterkeyed and Construction 

Masterkeyed into Owners existing BEST Patented key system and keyed alike in 
sets as required. 

B. Permanent Best Cores and keys are furnished by hardware supplier and to be 
installed by Owner. 

C. Provide keyed construction cores at exteriors, electrical rooms, mechanical 
rooms, hardware mullions and storage rooms. Owner to remove construction 
cores and install permanent cores not less that three days prior to date of 
substantial completion. Return construction cores within seven days after date of 
substantial completion. 

D. Provide the following: 
1. Six [6] Grand Master Keys each system. 
2. Six [6] Master Keys each system. 
3. Ten [10] Construction Masterkeys each system. 
4. Three [3] change keys per cylinder or lockset. 

E. BEST Access of Georgia to deliver permanent keys directly to the owner. A 
receipt signed by the Owner will evidence this delivery. 

F. Cylinders, Keys and Cores: BEST only, no substitution. Provide cylinders with 
optional trim rings, tail pieces and cams as required for proper installation. 



 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 08710-6 

Provide nickel silver keys. 
 

2.07 EXIT DEVICES 
A. Exit devices and trim to be of one manufacturer as hereafter listed and in the 

hardware sets for continuity of design and consideration of the warranty. Exit 
devices to be “UL” listed for life safety. Exit devices for labeled fire doors to have 
“UL” label for “FIRE EXIT HARDWARE”. Exit devices are to be mounted with thru 
bolts. Devices to conform to NFPA-80, NFPA-101 and ANSI A117.1 
requirements. Lever and pull plate type trim to be thru bolted to the lock stile 
case. Lever design is to be the same as specified with the locksets.  Rail 
assemblies of exit devices to be of Brass or Bronze base material plated to 
standard architectural finishes or solid Stainless Steel.  . Exit devices requiring 
inrush exceeding 4 amps require EPT (Electric Power Transfer). Electric hinges 
are acceptable for electric exit devices requiring < 4 amp inrush. Coordinate with 
door supplier and installer for doors with lock rails, hardware to be mounted at 
centerline of lock rail. Coordinate with door supplier to confirm that exit devices to 
not conflict with lite(s) on doors, where devices cross over lite(s) notify Architect 
in writing with a detailed sketch and receive written acceptance from Architect 
accepting the sketch prior to bid. 

B. Acceptable products subject to compliance with the above requirements: 
Sargent Precision Von Duprin 
80 
Series 

Apex Series 98 Series x 
32D 

L980 KR822 KR4954 
12-L980 FLKR822 KR9954 

 
2.08 CLOSERS 

A. Provide heavy duty, surface mounted, hydraulic type with full rack and pinion 
construction.  Size closers at the time of installation in accordance with the 
manufacturers’ recommendations at the building site.  Closers to be the product 
of a single manufacturer and to have a full cover.  Provide closers with adjustable 
spring power, which allows for closer sizing. Provide closers with separate 
tamper resistant, non-critical regulating screw valves for closing speed, latching 
speed and backcheck control as a standard feature. Closing speed, latching 
speed and backcheck valves are to be captivated to prevent unintentional 
removal of valve(s).  

B. Acceptable products subject to compliance with the above requirements: 
Sargent LCN Norton Yale 
351 4041 7500 4400 
1431 1461 x Full Cover 8500 x Full Cover 3500 x Full Cover 

 
2.09 MISCELLANEOUS HARDWARE 

A. Push Plates, Pull Plates, Kick Plates, Flush bolts, Stops, O.H. Stops and 
Holders, Lock Guards. 

B. Acceptable products subject to compliance: 
1. Protection Plates, Push Plates and Pull Plates: Plates that are 16” or 

more aff to be beveled four sides. Acceptable manufacturers: Burns, 
Elmes, Hiawatha, McKinney, Rockwood, Trimco. 
a. Kick Plates: .050” thick, 10” high x 2” LDW (Less than Door 

Width). Adjust width as required where used with edge guards 
and edge guard continuous hinges. Adjust height as required to 
accommodate bottom rail dimensions. 

b. Mop Plates: .050” thick, 4” high x 1” LDW (Less than Door 
Width). Adjust width as required where used with edge guards 
and edge guard continuous hinges. 
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c. Armor Plates: .050” thick, 31” high x 2” LDW (Less than Door 
Width). Adjust width as required where used with edge guards 
and edge guard continuous hinges. 

d. Push Plates: .050” thick, 8” wide x 16” high. Adjust width and 
height as required where narrow stile doors are used.  

e. Pull Plates: Plate .050” thick, 4” wide x 16” high. Pull: 8” C to C x 
1” diameter round pull. Pull to be solid stock. Hollow or wrought 
pulls are not acceptable. Provide concealed mounting. 

2. Wall Stops: Provide cast wall stops with appropriate anchor for wall 
condition. Acceptable manufacturers: Burns, McKinney, Rockwood, 
Trimco. 

3. O.H. Stops & Holders: Provide thru bolt fasteners for surface mounted 
stops and holders. Acceptable manufacturers: Rixon, Corbin Russwin, 
Sargent. 

4. Lock Guards: Provide stainless steel lock guards (latch protectors) 
minimum 14 gage with frame stud and carriage or thru bolts. 

 
2.10 ELECTRIFIED HARDWARE 

A. General: Provide hardware in compliance with A156.31.2001 Electrified Strikes 
and Activators, A156.29.2001 Exit Locks and Alarms, A156.25.2002 Electrified 
Locking Devices, A156.23.1999 Recommended Practices for Electromagnetic 
Locks, and A156.15.2001 Closer Holder Release Devices. 

B. Acceptable products subject to compliance: 
1. Surface Mounted Electromagnetic Locks: Folger Adam, Sargent, 

Securitron. 
2. Concealed Electromagnetic Locks: Securitron.  
3. Magnetic Holders: Provide extensions as required for door to hold open 

parallel to wall. HES, Rixon, Sargent. 
4. Power Supplies: Provide power supply (model with accessories and 

quantity) as recommended by manufacturer of load for optimal product 
performance. Where proprietary power supplies are used and require 
connection to line voltage coordinate with Division 16 and include 
additional cost in bid to cover added expense:  HES, Precision, Sargent, 
Securitron, Von Duprin. 

5. M.O.V./Power Controller: Provide power controller for each solenoid or 
coil operated load. Including but not limited to Electric Locks, Electrified 
Lever Trim, Electric Strikes, Electric Exit Hardware: HES 2005 Smart Pac 
II. 

6. Electric Strikes: HES, Folger Adam, Securitron. 
7. Door Position Switches: Mount switches with screws. 

High Security: 
Manufacturer Concealed  Surface 
Folger Adam FAMSS-1C FAMSS-1 
Securitron MSS-1C MSS-1 
Sentrol 2700 Series 2700 Series 

Standard Security: 
Manufacturer Concealed  Surface Floor Mount Roll Up Rail 
Nascom N78/SW NC1010T/ST N/A N205/AST 
Sargent 3287 3285 N/A N/A 
Sentrol 1078 Series 1082 Series 2200 Series 2300 Series 

 
2.11 THRESHOLDS, SWEEPS AND WEATHERSTRIP 

A. Provide hardware that complies with ANSI A156.22.2003 Door Gasketing and 
Edge Seal Systems subject to compliance. Hardware to be of same profile, 
fastening method and seal type material as specified. 
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1. Extruded Thresholds: Provide stainless steel machine screws x lead 
expansion shields. Fastener holes to be maximum of 24” o.c. and 
symmetrical with center of door opening. 

2. Cast Thresholds: Provide cast on anchors and slip resistant surfacing. 
B. Acceptable manufacturers: 

1. Granite States  
2. Hager  
3. McKinney 
4. Reese 
5. Pemko 
6. Wooster  
7. Zero 

 
2.12 FIRE AND SOMKE SEALS 

A. Seals for fire and smoke doors provided under section 08110 and 08210. 
 

2.13 SILENCERS 
A. Provide punch in silencers of pneumatic design for mounting to metal door 

frames. Silencers to meet the requirements of ANSI A156.16. Provide 3 each 
silencers for single doors and 2 each silencers for pairs of doors. Do not provide 
silencers for doors with weather seals or fire/smoke seals that mount on the stop 
face where silencers are mounted. 

 
2.14 KEY CABINET 

A. Provide key cabinet with hinged panel and pin tumbler lock in a surface mount 
wall unit. Key cabinet to have a two tag type system with a key loan register for 
the tracking of signed out keys. Size cabinet to hold keys for other locks in facility 
(freezers, fire alarms, machines, bleachers, etc..) and allow for 50% expansion of 
approved key system.  Owner to set up key cabinet, tag, mount and inventory 
keys. 
Acceptable manufacturers and products: 
MMF 2018 Series 
Acceptable Alternates 
Key Control Systems Inc. 
PM Moore 
Tel-Kee 

 
2.15 FINISHES 

A. Hardware finish in general to be US26D, dull chrome or US32D, satin stainless 
steel or as shown in hardware sets. 

B. Finishes: 
1. Exterior Butt Hinges:    US32D/630 
2. Exterior Continuous Hinges:   US32D/630 
3. Interior Hinges:     US26D/652 
4. Exit Devices:     US32D/630 
5. Closers:     Alum Paint/689 
6. Flat Goods:     US32D/630 
7. Protection Plates:    US32D/630 
8. Push Plates and Pulls:    US32D/630 

 
PART 3 EXECUTION 

 
3.01 DELIVERY, STORAGE AND HANDLING 

A. Check hardware against the approved Finish Hardware schedule upon delivery. 
B. Store hardware per manufacturers’ printed instructions. Store hardware in a dry, 

secure location to protect against loss and damage. 
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3.02 INSTALLATION 

A. Hardware to be installed by experienced finish hardware installers only.  
B. Install hardware in accordance with the approved Finish Hardware schedule and 

per the manufacturers’ printed instructions. Pre-fit hardware before the door 
finish is applied; remove hardware prior to field finish (includes painting) and 
reinstall after the finish is completely dry. 

C. Locks and Exit Devices: Where used in conjunction with doors with lock rails 
mount locks and exit devices on center line of lock rail.  

D. Closers: Avoid installing closers on exterior side of doors and on 
corridor/common side of interior doors where possible. 

E. Install hardware with manufacturer furnished fasteners. Use of fasteners not 
furnished by hardware manufacturer will void fire labels and warranty. TEK 
screws are not acceptable. 

F. Install and adjust hardware so that the parts operate smoothly without bind or 
drag and so that doors latch, close tightly and do not rattle. 

G. Certified Low Voltage Electrician to: 
1. Run wires for electrified hardware on low voltage side of low voltage power 

supply (transformer). 
2. Connect electrified hardware to power on low voltage side of power supply. 
H. Install hardware to comply with federal, state and local code and legal 

requirements. 
 

3.03 INSPECTION 
A. Furnish services of an independent AHC (Architectural Hardware Consultant) or 

manufacturers’ representative for respective products to ensure proper 
installation and operation of hardware.
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 Hardware Set 1  
 

 Doors: 101X 
 

 Each to receive: 
 

 2 EA Continuous Hinge CFM83HD1 Pemko 
 

 1 EA Mullion EL980 PC Sargent 
 

 1 EA Rim Exit Device 8810 862 US32D Sargent 
 

 1 EA Rim Exit Device 8804 862 US32D Sargent 
 

 1 EA Cylinder 980C2 US26D Sargent 
 

 1 EA Electric Strike 9600 630 HES 
 

 1 EA Surface Closer DA TB 1431 CPSH EN Sargent 
 

 1 EA Drop Plate 1431D EN Sargent 
 

 1 EA Threshold 158A 80" Pemko 
 

 1 EA Power Supply 3540 Sargent 
 
 Hardware Set 2  
 

 Doors: 102X 
 

 Each to receive: 
 

 2 EA Continuous Hinge CFM83HD1 Pemko 
 

 2 EA Exit Device 8893 US32D Sargent 
 

 2 EA Pull 862 US32D Sargent 
 

 1 EA Surface Closer DA TB 1431 CPSH EN Sargent 
 

 1 EA Drop Plate 1431D EN Sargent 
 
 Hardware Set 3  
 

 Doors: 104, 106, 132, 133, 141, 142, 159, 165, 169, 220, 227, 231, 309, 310 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Mortise Lock 49 8265 LNL US26D Sargent 
 

 1 EA Surface Closer DA TB 1431 O EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 4  
 

 Doors: 157, 213, 217 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Cylindrical Lock 28 65U65 KL US26D Sargent 
 

 1 EA Kick Plate K1050 8" x 28" US32D Rockwood 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 5  
 

 Doors: 114, 115, 116A, 116B, 140A, 140B, 144, 152, 153, 154, 155, 156, 167, 200, 207, 212, 215B, 216, 221, 222, 223, 224, 225, 
 226, 229, 230, 303, 304, 305, 306, 307 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Cylindrical Lock 28 65G05 KL US26D Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 
 Hardware Set 6  
 

 Doors: 117N, 118N 
 

 Each to receive: 
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 1 EA Continuous Hinge CFM83HD1 Pemko 
 

 1 EA Rim Exit Device 12 8813 ETL US32D Sargent 
 

 1 EA Electric Strike 9500 630 HES 
 

 1 EA Buzzer 2006M HES 
 

 1 EA Surface Closer TB 1431 P10 EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 3 EA Silencer 608-RKW Rockwood 
 

 1 EA Keypad 4291 Sargent 
 

 1 EA Power Supply 3540 Sargent 
 
 Hardware Set 7  
 

 Doors: 119, 120, 121, 125, 126, 127, 145, 146, 147, 148, 171, 172, 173, 174, 175, 176, 177, 178, 185, 186, 187, 188, 189, 190, 192, 
 193, 194, 195, 196, 197, 198, 199, 201, 202, 203, 204, 205, 206, 215A 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Cylindrical Lock 28 65U15 KL US26D Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 8  
 

 Doors: 134, 214, 218 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Cylindrical Lock 28 65U15 KL US26D Sargent 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 9  
 

 Doors: 135, 150, 160 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Cylindrical Lock 28 65U15 KL US26D Sargent 
 

 1 EA Surface Closer DA TB 1431 O EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 10  
 

 Doors: 180, 181 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Cylindrical Lock 28 65G05 KL US26D Sargent 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 11  
 

 Doors: 143, 158, 166 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Access Control Cyl 28 KP10G77 LL US26D Sargent 
 Lock 
 

 1 EA Surface Closer TB 1431 O EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
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 Hardware Set 12  
 

 Doors: 122, 139 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Cylindrical Lock 28 86 65G04 KL US26D Sargent 
 

 1 EA Surface Closer TB 1431 O EN Sargent 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 13  
 

 Doors: 110X, 112X 
 

 Each to receive: 
 

 1 EA Continuous Hinge CFM83HD1 QC8 Pemko 
 

 1 EA Rim Exit Device 59 8810 US32D Sargent 
 

 1 EA Surface Closer TB 1431 P10 EN Sargent 
 

 1 EA Drop Plate 1431D EN Sargent 
 

 1 EA Door Stop 463-RKW US32D Rockwood 
 

 1 EA Threshold 158A 36" Pemko 
 

 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 1 EA Power Supply 3540 Sargent 
 

 1 EA Battery Pack 738 Sargent 
 
 Hardware Set 14  
 

 Doors: 129X 
 

 Each to receive: 
 

 1 EA Continuous Hinge CFM83HD1 Pemko 
 

 1 EA Access Control Rim KP8878 ETL US32D Sargent 
 Exit 
 

 1 EA Surface Closer TB 1431 P10 EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Door Stop 463-RKW US32D Rockwood 
 

 1 EA Threshold 171A 36" Pemko 
 

 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 1 EA Sweep 345AV 36" TKSP8 Pemko 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 15  
 

 Doors: 137X 
 

 Each to receive: 
 

 1 EA Continuous Hinge CFM83HD1 Pemko 
 

 1 EA Access Control Rim KP8878 ETL US32D Sargent 
 Exit 
 

 1 EA Surface Closer TB 1431 CPS EN Sargent 
 

 1 EA Drop Plate 1431D EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Threshold 171A 36" Pemko 
 

 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 1 EA Sweep 345AV 36" TKSP8 Pemko 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 16  
 

 Doors: 138X 
 

 Each to receive: 
 

 1 EA Continuous Hinge CFM83HD1 Pemko 
 

 1 EA Rim Exit Device 8810 US32D Sargent 
 

 1 EA Surface Closer TB 1431 P10 EN Sargent 
 

 1 EA Threshold 177AV 36" Pemko 
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 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 17  
 

 Doors: 232X, 233X 
 

 Each to receive: 
 

 1 EA Continuous Hinge CFM83HD1 Pemko 
 

 1 EA Access Control Rim KP8878 ETL US32D Sargent 
 Exit 
 

 1 EA Surface Closer TB 1431 P10 EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Door Stop 463-RKW US32D Rockwood 
 

 1 EA Threshold 158A 36" Pemko 
 

 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 1 EA Sweep 345AV 36" TKSP8 Pemko 
 
 Hardware Set 18  
 

 Doors: 151X, 183X 
 

 Each to receive: 
 

 1 EA Continuous Hinge CFM83HD1 Pemko 
 

 1 EA Rim Exit Device 8804 862 US32D Sargent 
 

 1 EA Surface Closer TB 1431 P10 EN Sargent 
 

 1 EA Drop Plate 1431D EN Sargent 
 

 1 EA Door Stop 463-RKW US32D Rockwood 
 
 Hardware Set 19  
 

 Doors: 109, 110, 111, 112 
 

 Each to receive: 
 

 1 EA Continuous Hinge CFM83HD1 Pemko 
 

 1 EA Push Bar & Pull BF15747 Mtg-Type 3 33" US32D Rockwood 
 

 1 EA Surface Closer TB 1431 CPS EN Sargent 
 

 1 EA Drop Plate 1431D EN Sargent 
 
 Hardware Set 20  
 

 Doors: 210 
 

 Each to receive: 
 

 6 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 2 EA Flush Bolt 555 US26D Rockwood 
 

 1 EA Cylindrical Lock 28 65G05 KL US26D Sargent 
 

 2 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 21  
 

 Doors: 161 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Rim Exit Device 12 8813 ETL US32D Sargent 
 

 1 EA Surface Closer TB 1431 P10 EN Sargent 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 22  
 

 Doors: 113X, 168X 
 

 Each to receive: 
 

 3 EA Hinge MPB91 x NRP 4-1/2" x 4-1/2" US32D McKinney 
 

 1 EA Cylindrical Lock 28 65G05 KL US26D Sargent 
 

 1 EA Surface Closer TB 1431 P10 EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 



 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 08710-14 

 1 EA Threshold 158A 36" Pemko 
 

 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 1 EA Sweep 345AV 36" TKSP8 Pemko 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 23  
 

 Doors: 308, 311 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Cylindrical Lock 28 65G05 KL US26D Sargent 
 

 1 EA Surface Closer TB 1431 O EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 3 EA Silencer 608-RKW Rockwood 
 
 Hardware Set 24  
 

 Doors: 338, 361 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Rim Exit Device 12 8815 ETL US32D Sargent 
 

 1 EA Surface Closer TB 1431 P10 EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 1 EA Threshold 171A 36" Pemko 
 

 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 1 EA Sweep 307AV 36" TKSP8 Pemko 
 
 Hardware Set 25  
 

 Doors: 312, 313 
 

 Each to receive: 
 

 3 EA Hinge MPB79 4-1/2" x 4-1/2" US26D McKinney 
 

 1 EA Cylindrical Lock 28 65G05 KL US26D Sargent 
 

 1 EA Surface Closer TB 1431 O EN Sargent 
 

 1 EA Kick Plate K1050 8" x 34" US32D Rockwood 
 

 1 EA Wall Stop 409 US32D Rockwood 
 

 1 EA Threshold 171A 36" Pemko 
 

 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 1 EA Sweep 307AV 36" TKSP8 Pemko 
 

 3 EA Silencer 608-RKW Rockwood 
 
 
 Hardware Set 26  
 

 Doors: 128X 
 

 Each to receive: 
 

 3 EA Hinge MPB99 x NRP 4-1/2" x 4-1/2" US32D McKinney 
 

 1 EA Mortise Lock 76 8204 LNL US26D Sargent 
 

 1 EA Surface Closer TB 1431 CPSH EN Sargent 
 

 1 EA Threshold 177AV 36" Pemko 
 

 1 EA Gasketing 303AV 36" 84" TKSP8 Pemko 
 

 3 EA Silencer 608-RKW Rockwood 
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 SECTION 08800 
 
 GLASS AND GLAZING 
 
PART 1 GENERAL 
 

1.01  DESCRIPTION 
A.  Location of glass by types is shown on the drawings.  Comply with Georgia 

Safety Glass Act for locations of "Safety Glazing Material." 
 

1.02  MANUFACTURER'S LABELS 
A.  Labels showing glass manufacturer's identity, type of glass, thickness and quality 

shall be attached to each piece of glass.  Labels shall remain on glass until it has 
been set and inspected. 

B.  All glazing compounds shall arrive at the site in labeled containers which have 
not been opened. 

 
1.03  HANDLING 

A.  Glass shall be clean cut.  Nipping to remove flares or reduce oversized 
dimensions of any type will not be permitted. 

B.  Deliver glass to site in containers that will protect glass form weather and 
breakage. 

 
PART 2 PRODUCTS 
 

2.01  MATERIALS 
A.  Insulating Glass: 1” IGU, 1/4" float glass to architect’s tinted selection exterior 

pane, ½" air space and 1/4" clear float glass interior pane, with Triple Silver Solar 
Control Low-E coating on surface #3, with polyisobutylen primary seal and 
silicone secondary seal.  Both panes shall be tempered.  Insulating glass: 
manufactured by PPG Industries Certified Fabricators, Libbey-Owens-Ford, and 
Southern Wholesale Glass. Basis of Design: PPG Solarban 70XL(2) Tinted 
Glass Selection + Clear. 

B.  Tempered Glass: 1/4" thick manufactured by PPG Industries, AFG Industries or 
Guardian Industries Corp. 

C.  Glazing Compound for Setting Insulating Glass: Elastomeric conforming to TT-S-
230 (silicone) or TT-S-250 (single component polysulfide). 

D.  FireLite® NT is a 3/16” thick fire rated and impact safety-rated glazing material, 
composed of FireLite and surface-applied 3M ™  Scotchshild Ultra Film.  It is 
listed for use in doors, sidelites, transoms, and borrowed lites with fire rating 
requirements ranging from 20 minutes to 3 hours.  Impact safety-rated – meets 
ANSI Z97.1 and CPSC 16 CFR1201 (Cat. I and II).   

 
PART 3 EXECUTION 
 

3.01  INSTALLATION 
A.  Check all frames prior to glazing.  Openings shall be square, plumb, and with 

uniform face and edge clearances.  Maintain 1/8" minimum bed clearance 
between glass and frame on both sides. 

B.  Clean all surfaces to be glazed.  Any defects affecting satisfactory installation of 
glass shall be corrected before starting of glazing. 

C.  Do not apply any compound or sealant at temperatures lower than 40EF.  Steel 
surfaces and frames shall be sealed or primed before glazing.  Do not set glass 
in steel frames until paint is dry. 

D.  Install glass in frames with glazing tape and sealant, retained by the removable 
stops. Cut tape to length and apply first to entire width of stops at head and sill.  
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Set vertical strips at jambs butted to head and sill pieces.  Do not overlap tapes.  
Place setting blocks on the sill at quarter points, and place spacer shims around 
perimeter of glass not over 24" apart.  Remove paper backing from tape and 
crimp butt joints with the edge of a glazing knife to insure welded corners. 

E.   Secure stops in place.  The entire glazing rabbet shall be filled with glazing 
sealant to sight line.  Strip excess sealant from glass and frame. 

 
END. 
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SECTION 09250 
 

GYPSUM BOARD ASSEMBLIES 
 
PART 1 GENERAL 
 

1.01  SUMMARY 
A.  This Section includes the following: 

1.  Non-load-bearing steel framing members for gypsum board assemblies. 
2.  Gypsum board assemblies attached to steel framing. 
3.  Gypsum board assemblies attached to furring members. 
4.  Gypsum board bonded adhesively to interior concrete and masonry 

substrates. 
 

1.02  DEFINITIONS 
A.  Gypsum Board Construction Terminology:  Refer to ASTM C 11 and GA-505 for 

definitions of terms related to gypsum board assemblies not defined in this 
Section or in other referenced standards. 

 
1.03  ASSEMBLY PERFORMANCE REQUIREMENTS  

A.  Sound Transmission Characteristics:  For gypsum board assemblies indicated to 
have STC ratings, provide materials and construction identical to those of 
assemblies whose STC ratings were determined per ASTM E 90-90 and 
classified per ASTM E 413-87 by a qualified independent testing agency.  

 
1.04  SUBMITTALS 

A.  General:  Submit the following according to Conditions of the Contract and 
Division 1 Specification Sections.  
1.  Product data for each type of product specified. 
2.  Product certificates signed by manufacturers of gypsum board assembly 

components certifying that their products comply with specified 
requirements. 

 
1.05  QUALITY ASSURANCE  

A.  Fire-Test-Response Characteristics:  Where fire-rated gypsum board assemblies 
are indicated, provide materials and construction identical to those of assemblies 
tested for fire resistance per ASTM E 119-88 by an independent testing and 
inspecting agency acceptable to authorities having jurisdiction. 
1.  Fire Resistance Ratings:  As indicated by reference to design 

designations in UL "Fire Resistance Directory". 
2.  Single-Source Responsibility for Steel Framing:  Obtain steel framing 

members for gypsum board assemblies from a single manufacturer. 
3.  Single-Source Responsibility for Panel Products:  Obtain each type of 

gypsum board and other panel products from a single manufacturer. 
4.  Single-Source Responsibility for Finishing Materials: Obtain finishing 

materials from either the same manufacturer that supplies gypsum board 
and other panel products or from a manufacturer acceptable to gypsum 
board manufacturer. 

 
1.06  DELIVERY, STORAGE, AND HANDLING 

A.  Deliver materials in original packages, containers, or bundles bearing brand 
name and identification of manufacturer or supplier. 

B.  Store materials inside under cover and keep them dry and protected against 
damage from weather, direct sunlight, surface contamination, corrosion, 
construction traffic, and other causes.  Neatly stack gypsum panels flat to prevent 
sagging. 
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C.  Handle gypsum board to prevent damage to edges, ends, and surfaces.  Do not 
bend or otherwise damage metal corner beads and trim. 

 
1.07  PROJECT CONDITIONS 

A.  Environmental Conditions, General:  Establish and maintain environmental 
conditions for applying and finishing gypsum board to comply with ASTM C 840-
88 and with gypsum board manufacturer's recommendations. 

B.  Room Temperatures:  For nonadhesive attachment of gypsum board to framing, 
maintain not less than 40EF (4EC).  For adhesive attachment and finishing of 
gypsum board, maintain not less than 50EF (10EC) for 48 hours prior to 
application and continuously after until dry.  Do not exceed 95EF (35EC) when 
using temporary heat sources. 

C.  Ventilation:  Ventilate building spaces, as required, for drying joint treatment 
materials.  Avoid drafts during hot dry weather to prevent finishing materials from 
drying too rapidly. 

 
PART 2 PRODUCTS 
 

2.01  MANUFACTURERS 
Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
A.  Steel Framing and Furring: 

1.  Dale Industries, Inc. 
2.  Dietrich Industries, Inc. 
3.  Gold Bond Building Products Div., National Gypsum Co. 
4.  Unimast Inc. 

B.  Grid Suspension Assemblies: 
1.  Chicago Metallic Corp. 
2.  National Rolling Mills Co. 
3.  USG Interiors, Inc. 

C.  Gypsum Board and Related Products: 
1.  Celotex Building Products 
2.  Georgia-Pacific Corp. 
3.  Gold Bond Building Products Div., National Gypsum Co. 
4.  United States Gypsum Co. 

 
2.02  STEEL FRAMING COMPONENTS FOR SUSPENDED & FURRED CEILINGS 

A.  General:  Provide components of sizes indicated but not less than that required 
to comply with ASTM C 754-88 for conditions indicated. 

B.  Powder-Actuated Fasteners in Concrete:  Fastener system of type suitable for 
application indicated, fabricated from corrosion-resistant materials, with clips or 
other accessory devices for attaching hangers of type indicated, and with 
capability to sustain, without failure, a load equal to 10 times that imposed by 
ceiling construction, as determined by testing per ASTM E 1190-87 conducted by 
a qualified testing agency. 

C.  Wire for Hangers and Ties:  ASTM A 641-92, Class 1 zinc coating, soft temper. 
D.  Hanger Rods:  Mild steel and zinc-coated or protected with rust-inhibitive paint. 
E.  Flat Hangers:  Mild steel and zinc-coated or protected with rust-inhibitive paint.  
F.  Channels:  Cold-rolled steel, 0.05980" minimum thickness of base (uncoated) 

metal and 7/16" wide flanges, and as follows: 
1.  Carrying Channels:  1-1/2" deep, 475 lb per 1000 feet, unless otherwise 

indicated. 
2.  Finish:  Rust-inhibitive paint, unless otherwise indicated.  
3.  Finish: G 60 hot-dip galvanized coating per ASTM A 525-93 for framing 

for exterior soffits. 
G.  Steel Studs for Furring Channels:  ASTM C 645-92, with flange edges bent back 
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90E and doubled over to form 3/16" minimum lip (return), minimum thickness of 
base (uncoated) metal and minimum depth as follows: 
1.  Thickness:  22 - gauge, unless otherwise indicated. 
2.  Depth:  3-5/8", unless otherwise indicated. 
3.  Protective Coating:  G 40 hot-dip galvanized coating per ASTM A 525-93 

for framing for exterior soffits and ceiling suspension members in areas 
within 10' of exterior walls 

H.  Steel Rigid Furring Channels:  ASTM C 645-92, hat-shaped, depth of 7/8", and 
minimum thickness of base (uncoated) metal as follows: 
1.  Thickness:  0.0179", unless otherwise indicated. 
2.  Protective Coating:  Manufacturer's standard corrosion-resistant coating. 

I.  Steel Resilient Furring Channels:  Manufacturer's standard product designed to 
reduce sound transmission, fabricated from steel sheet complying with ASTM A 
525-93 or ASTM A 568-93 to form 1/2" deep channel of the following 
configuration: 
1.  Single-Leg Configuration:  Asymmetric-shaped channel with face 

connected to a single flange by a single slotted leg (web). 
2.  Double-Leg Configuration:  Hat-shaped channel, with 1-1/2" wide face 

connected to flanges by double slotted or expanded metal legs (webs). 
3.  Configuration:  Either configuration indicated above. 

J.  Grid Suspension System for Interior Ceilings:  ASTM C 645-92, manufacturer's 
standard direct-hung grid suspension system composed of main beams and 
cross furring members that interlock to form a modular supporting network. See 
specification section 09510. 

K.          Operating Room Suspended Ceilings: 358S162-33 studs @ 2’-0” oc. Main 
runners supporting HVAC ceiling diffuser array to be boxed (nested) 600S162-33 
+ 600R125-33.Intersecting members to be attached w/ (2) 2” x 2” x 20 ga x 6” 
clip angles w/ 6-#12’s.Install continuous wood blocking shims cont’s around 
frame opening. See drawing detail. Prior to framing openings for diffuser array, 
Contractor is to get, in writing, from the HVAC contractor, the net clear opening 
dimensions required for the recessed diffusers.  

  
2.03  STEEL FRAMING FOR WALLS AND PARTITIONS (Not Used) 
2.04  General:  Provide steel framing members complying with the following requirements: 

1.  Component Sizes and Spacings:  As indicated but not less than that 
required to comply with ASTM C 754-88 under the following maximum 
deflection and lateral loading conditions: 
a  Maximum Deflection:  L/240 at 5 lbf per SF. 

2.  Protective Coating:  Manufacturers standard corrosion-resistant coating 
G40. 

B.  Steel studs and runners, Fy=33 ksi, corrosion resistant coating G40 ASTM C645.  
C-shaped studs of web depths indicated, punched with stiffened flanges 1 5/8” 
with ½” return leg.  Sizes and spacing as indicated on drawings; max stud 
spacing 16” on center. 
1.  6” studs 600516233 
2.  3 5/8” metal studs 3625162-27 
3.  Door jambs at openings less than 4’-0” in width (20 ft tall walls):  (2) 

6005162-33 + 600T125-33 
4.  Door jambs at openings greater than 4”-0” in width (20 ft tall walls): (2) 

6005162-54 + 600T125-54 jamb box. 
5.  Runner Track:  1 ¼” flanges x stud depth; thickness same as wall studs. 
6.  Deep Lag Track at shear walls:  600T125-43 
7.  Purlin Header Bridging:  6005162-33 
8.  Composite Header Track (3 member) nested configuration:  6005162-

33+600T125-33+600T125-33 
9.  Composite Header Track (3 member) nested configuration running at 
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right angles to zee purlins:  6005162-43+600T125-43+600T125-43. 
10.  Deep Lag Track at Shear Walls:  600T200-43. 
11.  Boxed headers at openings greater than 4’-0”:  (2) 8005162-33 + (2) 

600T125-33. 
C.  Steel Rigid Furring Channels:  ASTM C 645-92, hat-shaped, depth and minimum 

thickness of base (uncoated) metal as follows: 
1.  Depth:  7/8". 
2.   Thickness:  0.0179", unless otherwise indicated and per metal wall 

panel manufacturer’s requirements. 
D.  Steel Resilient Furring Channels:  Manufacturer's standard product designed to 

reduce sound transmission, fabricated from steel sheet complying with ASTM A 
525-93 or ASTM A 568-93 to form 1/2" deep channel of the following 
configuration: 
1.  Single-Leg Configuration:  Asymmetric-shaped channel with face 

connected to a single flange by a single slotted leg (web). 
2.  Double-Leg Configuration:  Hat-shaped channel, with 1-1/2" wide face 

connected to flanges by double-slotted or expanded metal legs (webs). 
3.  Configuration:  Either configuration indicated above. 

E.  Fasteners for Metal Framing:  Provide fasteners of type, aterial, size, corrosion 
resistance, holding power, and other properties required to fasten steel framing 
and furring members securely to substrates involved; complying with the 
recommendations of gypsum board manufacturers for applications indicated. 

 
2.05  GYPSUM BOARD PRODUCTS 

A.  General:  Provide gypsum board of types indicated in maximum lengths available 
to minimize end-to-end butt joints. 
Thickness:  Provide gypsum board in thicknesses indicated or, if not otherwise 
indicated, 5/8" thicknesses to comply with ASTM C 840-88 for application system 
support spacing indicated. 

B.  Gypsum Wallboard:  5/8” Type “X”  
1.  Type:  Type X where required for fire-resistive-rated assemblies. 
2.  Type:  Sag-resistant type for ceiling surfaces. 
3.  Edges: Tapered and featured (rounded or beveled) for prefilling. 
4.  Thickness:  As indicated 
5.          Type “X” Moisture & mold resistant gypsum board used where indicated 

in the finish schedule  
C.  Fiberglass Faced Gypsum Board, Moisture & Mold Resistant (not used) 

1.  Dens Armor Plus Board Type X 
2.  Thickness:  5/8", unless otherwise indicated. 

D.  Exterior Gypsum Sheathing Board:  
1.  Thickness:  5/8 inch 
2.  Width:  4 feet 
3.  Length:  8 feet 
4.  Weight:  1.9 lb/sq. ft. 
5.  Edges:  Square 
6.  Surfacing:  Fiberglass mat on face, back and long edges. 
7.  Racking Strength (ultimate, not design value)(ASTM E72):  Not less than 

540 pounds per square foot, dry 
8.  Flexural Strength, Parallel (ASTM C473):  80lbf, parallel 
9.  Humidified Deflection (ASTM C1177):  Not more than 2/8 inch 
10.  Permeance (ASTM E96):  23 perms 
11.  R-Value (ASTM C518):  0.56 
12.  Mold Resistance (ASTM D3273):  10, in a test as manufactured. 
13.  Microbial Resistance (ASTM D6329, GREENGUARD 3-week protocol):  

Will not support microbial growth. 
14. Acceptable Products: 
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a  DensGlas Gold Sheathing, Georgia-Pacific Corporation. 
E.  Cement Board Tile Base (Not Used) 

1.  5/8” thickness 
2.  Tape Joints with fiberglass tape 
3.  U.S. Gypsum “Durock” 

F.  Air and Vapor Barrier: Refer to Section 07272 Fluid Applied Membrane Air 
Barriers. 

  
2.06  TRIM ACCESSORIES 

A.  TRIM ACCESSORIES 
B.  Accessories for Interior Installation:  Corner beads, edge trim, and control joints 

complying with ASTM C 1047-92 and requirements indicated below: 
1.  Material:  Formed metal, plastic, or metal combined with paper, with the 

following requirement: 
a  Sheet Steel zinc-coated by hot-dip process. 

2.  Shapes indicated below by reference to Fig. 1 designations in ASTM C 
1047-92: 
a  Cornerbead on outside corners, unless otherwise indicated. 
b  L-bead with face flange only; face flange formed to receive joint 

compound.  Use L-bead where indicated. 
c  One-piece control joint formed with V-shaped slot, with 

removable strip covering slot opening. 
C.  Zinc Accessories for Exterior Ceilings:  Corner beads, edge trim, and control 

joints formed from rolled zinc complying with ASTM C 1047, in shapes indicated 
below by reference to ASTM C 1047: 
1.  Corner Bead on outside corners, unless otherwise indicated. 
2.  Edge trim complying with ASTM C 1047-92, formed from rolled zinc, 

shape LC-Bead per Fig. 1, unless otherwise indicated. 
 

2.07  JOINT TREATMENT MATERIALS 
A.  General:  Provide joint treatment materials complying with ASTM C 475-89 and 

the recommendations of both the manufacturers of sheet products and of joint 
treatment materials for each application indicated. 

B.  Joint Tape for Gypsum Board:  Paper reinforcing tape, unless otherwise 
indicated on the drawings. 

C.  Setting-Type Joint Compounds for Gypsum Board:  Factory-packaged, job-
mixed, chemical-hardening powder products formulated for uses indicated. 
1.  Where setting-type joint compounds are used as a taping compound only 

or for taping and filling only, use formulation that is compatible with other 
joint compounds applied over it. 

2.  For prefilling gypsum board joints, use formulation recommended by 
gypsum board manufacturer for this purpose. 

3.   For filling joints and treating fasteners of water-resistant gypsum backing 
board behind base for ceramic tile, use formulation recommended by the 
gypsum board manufacturer for this purpose. 

4.  For topping compound, use sandable formulation. 
D.  Drying-Type Joint Compounds for Gypsum Board: Factory-packaged vinyl-based 

products complying with the following requirements for formulation and intended 
use. 
1.  Ready-Mixed Formulation:  Factory-mixed product. 
2.  Taping compound formulated for embedding tape and for first coat over 

fasteners and face flanges of trim accessories. 
3.  Topping compound formulated for fill (second) and finish (third) coats. 
4.  All-purpose compound formulated for both taping and topping 

compounds. 
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2.08  ACOUSTICAL SEALANT 
A.  Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard 

nonsag, paintable, nonstaining latex sealant complying with ASTM C 834-91 and 
the following requirements: 
1.  Product is effective in reducing airborne sound transmission through 

perimeter joints and openings in building construction as demonstrated 
by testing representative assemblies per ASTM E 90-90. 

2.  Product has flame-spread and smoke-developed ratings of less than 25 
per ASTM E 84-91. 

B.  Acoustical Sealant for Concealed Joints:  Manufacturer's standard nondrying, 
nonhardening, nonskinning, nonstaining, gunnable, synthetic rubber sealant 
recommended for sealing interior concealed joints to reduce transmission of 
airborne sound.      

C.  Available Products:  Subject to compliance with requirements, acoustical 
sealants that may be incorporated in the Work include, but are not limited to the 
following:  
1.  Acoustical Sealant: 

a  AC-20 FTR Acoustical and Insulation Sealant, Pecora Corp. 
b  SHEETROCK Acoustical Sealant, United States Gypsum Co. 
c  Dow Corning, Inc. 

2.  Acoustical Sealant for Concealed Joints: 
a  BA-98, Pecora Corp. 
b  Tremco Acoustical Sealant, Tremco, Inc. 
c  Dow Corning, Inc. 

 
2.09  MISCELLANEOUS MATERIALS 

A.  General:  Provide auxiliary materials for gypsum board construction that comply 
with referenced standards and recommendations of gypsum board manufacturer. 

B.  Spot Grout:  ASTM C 475-89, setting-type joint compound recommended for spot 
grouting hollow metal door frames. 

C.  Steel drill screws complying with ASTM C 1002 for the following applications: 
1.  Fastening gypsum board to steel members less than 0.03" thick. 
2.  Fastening gypsum board to gypsum board. 

D.  Steel drill screws complying with ASTM C 954-92a for fastening gypsum board to 
steel members from 0.033" to 0.112" thick. 

E.  Corrosion-resistant-coated steel drill screws of size and type recommended by 
board manufacturer for fastening cementitious backer units. 

F.  Sound Attenuation Blankets:  Unfaced mineral-fiber blanket insulation produced 
by combining mineral fibers of type described below with thermosetting resins to 
comply with ASTM C 665-91 for Type I (blankets without membrane facing): 
1.  Mineral-Fiber Type:  Fibers manufactured from glass or slag.  

 
PART 3 EXECUTION 
 

3.01  EXAMINATION 
A.  Examine substrates to which gypsum board assemblies attach or abut, installed 

hollow metal frames, case-in-anchors, and structural framing with Installer 
present for compliance with requirements for installation tolerances and other 
conditions affecting performance of assemblies specified in this Section.  Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

 
3.02  PREPARATION 

A.  Ceiling Anchorages:  Coordinate installation of ceiling suspension systems with 
installation of overhead structural assemblies to ensure that inserts and other 
provisions for anchorages to building structure have been installed to receive 
ceiling hangers that will develop their full strength and at spacing required to 
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support ceilings. 
 

3.03  INSTALLING STEEL FRAMING, GENERAL 
A.  Steel Framing Installation Standard:  Install steel framing to comply with ASTM C 

754-88 and with ASTM C 840-88 requirements that apply to framing installation. 
B.  Install supplementary framing, blocking, and bracing at terminations in gypsum 

board assemblies to support fixtures, equipment services, heavy trim, grab bars, 
toilet accessories, furnishings, or similar construction.  Comply with details 
indicated and with recommendations of gypsum board manufacturer or, if none 
available, with "Gypsum Construction Handbook" published by United States 
Gypsum Co., 1987 Edition. 

C.  Isolate steel framing from building structure at locations indicated to prevent 
transfer of loading imposed by structural movement.  Comply with details shown 
on Drawings. 
1.  Where building structure abuts ceiling perimeter or penetrates ceiling. 
2.  Where partition framing and wall furring abut structure except at floor. 

D.  Do not bridge building expansion and control joints with steel framing or furring 
members as indicated. 

 
3.04  INSTALLING STEEL FRAMING FOR SUSPENDED AND FURRED CEILINGS 

A.  Suspend ceiling hangers from building structural members and as follows: 
1.  Install hangers plumb and free from contact with insulation or other 

objects within ceiling plenum that are not part of supporting structural or 
ceiling suspension system.  Splay hangers only where required to miss 
obstructions and offset resulting horizontal forces by bracing and 
countersplaying. 

2.  Where width of ducts and other construction within ceiling plenum 
produces hanger spacings that interfere with the location of hangers 
required to support standard suspension system members, install 
supplemental suspension members and hangers in form of trapezes or 
equivalent devices.  Size supplemental suspensions members and 
hangers to support ceiling loads within performance limits established by 
referenced standards. 

3.  Secure wire hangers by looping and wire-tying, either directly to 
structures or to inserts, eyescrews, or other devices and fasteners that 
are secure and appropriate for substrate, and in a manner that will not 
cause them to deteriorate or otherwise fail due to age, corrosion, or 
elevated temperatures. 

4.  Secure flat, angel, channel, and rod hangers to structure, including 
intermediate framing members by attaching to inserts, eyescrews, or 
other devices and fasteners that are secure and appropriate for structure 
as well as for type of hanger involved, and in a manner that will not 
cause them to deteriorate or fail due to age, corrosion, or elevated 
temperatures. 

5.  Do not attach hangers to steel roof deck.  Attach hangers to structural 
members. 

6.  Do not connect or suspend steel framing from ducts, pipers or conduit. 
B.  Sway-brach suspended steel framing with hangers used for support. 
C.  Install suspended steel framing components in sizes and at spacings indicated 

but not less than that required by the referenced steel framing installation 
standard. 
1.  Wire Hangers:  0.1620" (8 gauge) diameter, 4' o.c.  
2.  Carrying Channels (Main Runners):  1-1/2", 4' o.c. 
3.  Rigid Furring Channels (Furring Members):  24" o.c. 

D.  Installation Tolerances:  Install steel framing components for suspended ceilings 
so that cross-furring members or grid suspension members are level to within 
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1/8" in 12' measured both lengthwise on each member and transversely between 
parallel members. 

E.  Wire-tie or clip furring members to main runners and to other structural supports 
as indicated on the drawings. 

F.  Grid Suspension System:  Attach perimeter wall track or angle where grid 
suspension system meets vertical surfaces. Mechanically join main beam and 
cross-furring members to each other and butt-cut to fit into wall track. 

G.  For exterior soffits, install cross-bracing and additional framing to resist wind 
uplift according to details on Drawings. 

 
3.05  INSTALLING STEEL FRAMING FOR WALLS AND PARTITIONS 

A.  Install runners (tracks) at floors, ceilings, and structural walls and columns where 
gypsum board stud assemblies abut other construction.  Where studs are 
installed directly against exterior walls, install asphalt felt strips between studs 
and wall. 

B.  Installation Tolerances:  Install each steel framing and furring member so that 
fastening surfaces do not vary more than 1/8" from the plane formed by the faces 
of adjacent framing. 

C.  Extend partition framing full height to structural supports or substrates above 
suspended ceilings, except where partitions are indicated to terminate at 
suspended ceilings. Cut studs 1/2" short of full height.  Continue framing over 
frames for doors and openings and frame around ducts penetrating partitions 
above ceiling to provide support for gypsum board. 

D.  Terminate partition framing at suspended ceilings where indicated. 
E.  Install steel studs and furring in sizes and at spacings indicated but not less than 

that required by the referenced steel framing installation standard to comply with 
maximum deflection and minimum, loading requirements specified.  
1.  Single and Double Layer Construction:  Space studs at 24" o.c. 

F.  Install steel studs so that flanges point in the same direction and so that leading 
edges or ends of each gypsum board can be attached to open (unsupported) 
edges of stud flanges first. 

G.  Frame door openings to comply with details indicated, with GA-219, and with 
applicable published recommendations of gypsum board manufacturer.  Attach 
vertical studs at jambs with screws either directly to frames or to jamb anchor 
clips on door frames; install runner track section (for cripple studs) at head and 
secure to jamb studs.  Extend vertical jamb through suspended ceilings and 
attach to underside of floor or roof structure above. 

H.  Frame openings other than door openings to comply with details indicated or, if 
none indicated, in same manner as required for door openings.  Install framing 
below sills of openings to match framing required above door heads. 

 
 

3.06  APPLYING AND FINISHING GYPSUM BOARD, GENERAL 
A.  Gypsum Board Application and Finishing Standards:  Install and finish gypsum 

panels to comply with ASTM C 840-88 and GA-216. 
B.  Install sound attenuation blankets where indicated prior to installing gypsum 

panels unless blankets are readily installed after panels have been installed on 
one side. 

C.  Install ceiling board panels across framing to minimize the number of abutting 
end joints and avoid abutting end joints in the central area of each ceiling.  
Stagger abutting end joints of adjacent panels not less than one framing 
member. 

D.  Install wall/partition board panels to minimize the number of abutting end joints or 
avoid them entirely.  Stagger abutting end joints not less than one framing 
member in alternate courses of board.  At stairwells and other high walls, install 
panels horizontally with end abutting joints over studs and staggered. 
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E.  Install gypsum panels with face side out.  Do not install imperfect, damaged, or 
damp panels.  Butt panels together for a light contact at edges and ends with not 
more than 1/16" of open space between panels.  Do not force into place.  

F.  Locate both edge or end joints over supports, except in ceiling applications 
where intermediate supports or gypsum board back-blocking is provided behind 
end joints.  Position adjoining panels so that tapered edges abut tapered edges, 
and field-cut edges and ends.  Do not place tapered edges against cut edges or 
ends.  Stagger vertical joints over different studs on opposite sides of partitions.  
Avoid joints at corners of framed openings where possible. 

G.  Attach gypsum panels to steel studs so that the leading edge or end of each 
panel is attached to open (unsupported) edges of stud flanges first. 

H.  Attach gypsum panels to framing provided at openings and cutouts. 
I.  Spot grout hollow metal door frames for solid core wood doors, hollow metal 

doors, and doors over 32" wide.  Apply spot grout at each jamb anchor clip and 
immediately insert gypsum panels into frames. 

J.  Form control joints and expansion joints at locations indicated and as detailed on 
the drawings, with space between edges of adjoining gypsum panels, as well as 
supporting framing behind gypsum panels. 
1.  Cover both faces of steel stud partition framing with gypsum panels in 

concealed spaces (above ceilings, etc.) except in chase walls that are 
braced internally.  
a  Except where concealed application is indicated or required for 

sound, fire, air, or smoke ratings, coverage may be 
accomplished with scraps of not less than 8 SF in area. 

b  Fit gypsum panels around ducts, pipes, and conduits. 
c  Where partitions intersect open concrete coffers, concrete joists, 

and other structural members projecting below underside of 
floor/roof slabs and decks, cut gypsum panels to fit profile 
formed by coffers, joists, and other structural members; allow 
1/4" to 1/2" wide joints to install sealant.  

K.  Isolate perimeter of non-load-bearing gypsum board  partitions at structural 
abutments, except floors, as detailed.   Provide 1/4" to 1/2" wide spaces at these 
locations and trim edges with U-bead edge trim where edges of gypsum panels 
are exposed.  Seal joints between edges and abutting structural surfaces with 
acoustical sealant. 

L.  Where STC-rated gypsum board assemblies are indicated, seal construction at 
perimeters, behind control and expansion joints, openings, and penetrations with 
a continuous bead of acoustical sealant including a bead at both faces of the 
partitions.  Comply with ASTM C 919-84 and manufacturer's recommendations 
for location of edge trim and closing off sound-flanking paths around or through 
gypsum board assemblies, including sealing partitions above acoustical ceilings.  

M.  Space fasteners in gypsum panels according to referenced gypsum board 
application and finishing standard and manufacturer's recommendations. 

 
3.07  GYPSUM BOARD APPLICATION METHODS 

A.  Single Layer Application:  Install gypsum wallboard panels as follows: 
1.  On ceilings, apply gypsum panels prior to wall/partition board application 

to the greatest extent possible and at right angles to framing, unless 
otherwise indicated on the drawings. 

2.  On partitions/walls, apply gypsum panels vertically (parallel to framing), 
unless otherwise indicated, and provide panel lengths that will minimize 
end joints. 

B.  Wall Tile Substrates:  For substrates indicated to receive thin-set ceramic tile and 
similar rigid applied wall finishes, comply with the following: 
1.  Install water-resistant gypsum backing board panels at showers, tubs, 

and where indicated.  Install gypsum wallboard panels with tapered 
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edges taped and finished to produce a flat surface except at showers, 
tubs, and other locations indicated to receive water-resistant panels. 

C.  Double-Layer Application:  Install gypsum backing board for base layers and 
gypsum wallboard for face layers.  
1.  On ceilings, apply base layer prior to applying base layer on 

walls/partitions; apply face layers in same sequence.  Offset face-layer 
joints at least 10" from parallel base-layer joints.  Apply base layers at 
right angles to framing members unless otherwise indicated on the 
drawings. 

2.  On partitions/walls, apply base layers and face layers vertically (parallel 
to framing) with joints of base layers located over stud or furring member 
and face layer joints offset at least one stud or furring member with base 
layer joints.  Stagger joints on opposite sides of partitions. 

D.  Single-Layer Fastening Methods:  Apply gypsum panels to supports as follows: 
1.  Fasten with screws. 

E.  Double-Layer Fastening Methods:  Apply base layer of gypsum panels and face 
layer to base layer as follows: 
1.  Fasten both base layers and face layers separately to supports with 

screws. 
F.  Exterior Soffits and Ceilings:  Apply exterior gypsum soffit board panels 

perpendicular to supports, with end joints staggered over supports.  Install with 
1/4" open space where panels abut other construction or structural penetrations. 
1.  Fasten with corrosion-resistant screws. 

 
3.08  INSTALLING TRIM ACCESSORIES 

A.  General:  For trim accessories with back flanges, fasten to framing with the same 
fasteners used to fasten gypsum board. Otherwise, fasten trim accessories 
according to accessory manufacturer's directions for type, length, and spacing of 
fasteners. 

B.  Install corner beads at external corners. 
C.  Install edge trim where edge of gypsum panels would otherwise be exposed or 

semi-exposed.  Provide edge trim type with face flange formed to receive joint 
compound except where other types are indicated.  
1.  Install LC-bead where gypsum panels are tightly abutted to other 

construction and back flange can be attached to framing or supporting 
substrate. 

2.  Install L-bead where edge trims can only be installed after gypsum 
panels are installed. 

D.  Install control joints at locations indicated, and where not indicated according to 
ASTM C 840-88, and in locations approved by Architect for visual effect. 

 
 

3.09  FINISHING GYPSUM BOARD ASSEMBLIES 
A.  General:  Treat gypsum board joints, interior angels, flanges of corner beads, 

edge trim, control joints, penetrations, fastener heads, surface defects, and 
elsewhere to prepare gypsum board surfaces for decoration. 

B.  Prefill open joints, rounded or beveled edges, and damaged areas using setting-
type joint compound. 

C.  Apply joint tape over gypsum board joints except those with accessories having 
concealed face flanges not requiring taping to prevent cracks from developing in 
joint treatment at flange edges. 

D.  Levels of Gypsum Board Finish:  Provide the following levels of gypsum board 
finish per GA-214.  
1.  Level 1 for ceiling plenum areas, concealed areas, and where indicated, 

unless a higher level of finish is required for fire-resistive-rated and 
sound-rated assemblies. 
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2.  Level 2 where water-resistant gypsum backing board panels form 
substrates for tile, and where indicated. 

3.  Level 3 for gypsum board surfaces for surfaces receiving medium or 
heavy textured finishes before painting. 

4.  Level 4 for gypsum board surfaces for surfaces receiving light-textured 
finishes, wallcoverings, and flat paints over light textures. 

5.  Level 5 for gypsum board surfaces receiving gloss and semigloss 
enamels and nontextured flat paints. 

E.  For Level 4 gypsum board finish, embed tape in joint compound and apply three 
separate coats of joint compound over joints, angels fastener heads, and 
accessories.  Touch up and sand between coats and after last coat as needed to 
produce a surface free of visual defects and ready for decoration.  Use one of the 
following joint compound combinations: 
1.  Embedding and First Coat:  Setting-type joint compound. Fill (Second) 

Coat:  Setting-type joint compound. Finish (Third) Coat:  Sandable, 
setting-type joint compound. 

2.  Embedding and First Coat:  Setting-type joint compound. Fill (Second) 
Coat:  Setting-type joint compound. Finish (Third) Coat:  Ready-mixed, 
drying-type, all-purpose or topping compound.  

3.  Embedding and First Coat:  Ready-mixed, drying-type, all purpose or 
taping compound. Fill (Second) Coat:  Ready-mixed, drying-type, all-
purpose or topping compound. Finish (Third) Coat:  Ready-mixed, 
drying-type, all-purpose or topping compound. 

4.  Embedding and First Coat:  Job-mixed, drying-type taping compound.  
Fill (Second) Coat:  Job-mixed, drying-type topping compound.  Finish 
(Third) Coat:  Job-mixed, drying-type topping compound. 

5.  Embedding and First Coat:  Job-mixed, drying-type, all-purpose 
compound. Fill (Second) Coat:  Job-mixed, drying-type, all-purpose 
compound.  Finish (Third) Coat:  Job-mixed, drying-type, all-purpose 
compound. 

6.  Embedding and First Coat:  Setting-type compound. Fill (Second) Coat:  
Setting-type compound. Finish (Third) Coat:  Job-mixed, drying-type, all-
purpose compound. 

F.  Where Level 3 gypsum board finish is indicated, apply joint compounds specified 
for first and second coat in addition to embedding coat. 

G.  Where Level 2 gypsum board finish is indicated, apply joint specified for first coat 
in addition to embedding coat.  

H.  Where Level 1 gypsum board finish is indicated, apply joint compound specified 
for embedding coat. 

I.  Finish water-resistant gypsum backing board forming base for ceramic tile to 
comply with ASTM C 840-88 and board manufacturer's directions for treatment of 
joints behind tile. 

 
3.10  CLEANING AND PROTECTION 

A.  Promptly remove any residual joint compound from adjacent surfaces. 
B.  Provide final protection and maintain conditions, in a manner suitable to Installer, 

that ensures gypsum board assemblies remain without damage or deterioration 
at time of Final Inspection. 

END. 
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SECTION 09310 
 

CERAMIC TILE 
 

PART 1 - GENERAL 
 

1.01  SUMMARY 
A.  This Section includes the following: 

1.  Ceramic tile. 
2.  Stone thresholds installed as part of tile installations. 

 
1.02  DEFINITIONS 

A.  Module Size:  Actual tile size (minor facial dimension as measured per ASTM C 
499) plus joint width indicated. 

B.  Facial Dimension:  Nominal tile size as defined in ANSI A137.1. 
 

1.03  PERFORMANCE REQUIREMENTS 
A.  Static Coefficient of Friction:  For tile installed on walkway surfaces, provide 

products with the following values as determined by testing identical products per 
ASTM C 1028: 
1.  Level Surfaces:  Minimum 0.6. 
2.  Step Treads:  Minimum 0.6. 
3.  Ramp Surfaces:  Minimum 0.8. 

B.  Load-Bearing Performance:  For ceramic tile installed on walkway surfaces, 
provide installations rated for the following load-bearing performance level based 
on testing assemblies according to ASTM C 627 that are representative of those 
indicated for this Project: 
1.  Heavy:  Passes cycles 1 through 12. 
2.  Moderate:  Passes cycles 1 through 10. 

 
1.04  SUBMITTALS 

A.  Product Data:  For each type of tile, mortar, grout, and other products specified. 
B.  Shop Drawings:  For the following: 

1.  Tile patterns and locations. 
2.  Widths, details, and locations of expansion, contraction, control, and 

isolation joints in tile substrates and finished tile surfaces. 
C.  Grout Samples for Initial Selection:  Manufacturer's color charts consisting of 

actual sections of grout showing the full range of colors available for each type of 
grout indicated. 

    
1.05  QUALITY ASSURANCE 

A.  Installer Qualifications:  Engage an experienced installer who has completed tile 
installations similar in material, design, and extent to that indicated for this 
Project and with a record of successful in-service performance. 

B.  Source Limitations for Tile:  Obtain each color, grade, finish, type, composition, 
and variety of tile from one source with resources to provide products from the 
same production run for each contiguous area of consistent quality in 
appearance and physical properties without delaying the Work. 

C.  Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a 
uniform quality for each mortar, adhesive, and grout component from a single 
manufacturer and each aggregate from one source or producer. 

D.  Source Limitations for Other Products:  Obtain each of the following products 
specified in this Section from one source and by a single manufacturer for each 
product: 
1.  Stone thresholds. 
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2.  Joint sealants. 
3.  Waterproofing. 

 
1.06  DELIVERY, STORAGE, AND HANDLING 

A.  Deliver and store packaged materials in original containers with seals unbroken 
and labels intact until time of use.  Comply with requirement of ANSI A137.1 for 
labeling sealed tile packages. 

B.  Prevent damage or contamination to materials by water, freezing, foreign matter, 
and other causes. 

C.  Handle tile with temporary protective coating on exposed surfaces to prevent 
coated surfaces from contacting backs or edges of other units.  If coating does 
contact bonding surfaces of tile, remove coating from bonding surfaces before 
setting tile. 

 
1.07  PROJECT CONDITIONS 

A.  Environmental Limitations: Do not install tile until construction in spaces is 
completed and ambient temperature and humidity conditions are being 
maintained to comply with referenced standards and manufacturer's written 
instructions. 

 
PART 2 - PRODUCTS 
 

2.01  MATERIALS  
A.  Floor Tile:  Reminiscent Series Colorbody Porcelain 12”x12" manufactured by 

Daltile or subject to compliance with requirements, provide products by one of 
the following:  
1. Tile Products: 

a          Daltile  
b  American Olean Tile Company. 
c  Florida Tile Industries, Inc. 
d           Crossville  

2.  Tile-Setting and Grouting Materials: 
a  American Olean Tile Company. 
b  Dal-Tile Corporation. 
c  Florida Tile Industries, Inc. 
d           Crossville  
e  Mapei  

PRODUCTS, GENERAL 
B.  ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1, 

"Specifications for Ceramic Tile," for types, compositions, and other 
characteristics indicated. 
1.  For facial dimensions of tile, comply with requirements relating to tile 

sizes specified in Part 1 "Definitions" Article. 
C.  ANSI Standards for Tile Installation Materials:  Provide materials complying with 

ANSI standards referenced in "Setting Materials" and "Grouting Materials" 
articles. 

D.  Colors, Textures, and Patterns:  Where manufacturer's standard products are 
indicated for tile, grout, and other products requiring selection of colors, surface 
textures, patterns, and other appearance characteristics, provide specific 
products or materials complying with the following requirements: 
1.  Provide tile trim and accessories that match color and finish of adjoining 

flat tile. 
 

2.02  STONE THRESHOLDS 
A.  General:  Provide stone thresholds that are uniform in color and finish, fabricated 
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to sizes and profiles indicated to provide transition between tile surfaces and 
adjoining finished floor surfaces. 
1.  Fabricate thresholds to heights indicated, but not more than 1/2 inch 

(12.7 mm) above adjoining finished floor surfaces, with transition edges 
beveled on a slope of no greater than 1:2. 

B.  Marble Thresholds:  Provide marble thresholds complying with ASTM C 503 
requirements for exterior use and with a minimum abrasive-hardness value of 10 
per ASTM C 241. 
1.  Provide white, honed marble complying with the Marble Institute of 

America's Group A requirements for soundness. 
 

2.03  SETTING MATERIALS 
A.  Portland Cement Mortar Installation Materials:  Provide materials complying with 

ANSI A108.1A and as specified below: 
1.  Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15), or 

polyethylene sheeting ASTM D 4397, 4.0 mils (0.1 mm) thick. 
2.  Reinforcing Wire Fabric:  Galvanized, welded wire fabric, 2 by 2 inches 

(50.8 by 50.8 mm) by 0.062-inch (1.57-mm) diameter; comply with ASTM 
A 185 and ASTM A 82, except for minimum wire size. 

3.  Latex additive (water emulsion) described below, serving as replacement 
for part or all of gaging water, of type specifically recommended by latex 
additive manufacturer for use with job-mixed portland cement and 
aggregate mortar bed. 
a  Latex Additive:  Manufacturer's standard. 

B.  Dry-Set Portland Cement Mortar:  ANSI A118.1.See Evaluations for the 
difference between normal and nonsagging types. 
1.  For wall applications, provide nonsagging, latex-portland cement mortar 

complying with ANSI A118.4 for mortar of this type defined in Section F-
2.1.2. 

 
2.04  GROUTING MATERIALS 

A.  Commercial Portland Cement Grout (Sanded Grout):  ANSI A118.6, color as 
indicated, for joints 1/8 inch (3.2 mm) or wider. 

B.  Latex-Portland Cement Grout:  ANSI A118.6 for materials described in Section 
H-2.4, composed as follows: Sanded mixtures are intended for joints 1/8 inch 
(3.2 mm) and wider. 
1.  Factory-Prepared, Dry-Grout Mixture:  Factory-prepared mixture of 

portland cement; dry, redispersible, ethylene vinyl acetate additive; and 
other ingredients to produce the following: 
a  Unsanded grout mixture for joints 1/8 inch (3.2 mm) and 

narrower. 
b  Sanded grout mixture for joints 1/8 inch (3.2 mm) and wider. 

2.  Mixture of Dry-Grout Mix and Latex Additive:  Mixture of factory-
prepared, dry-grout mix and latex additive complying with the following 
requirements: 
a  Unsanded Dry-Grout Mix:  Dry-set grout complying with ANSI 

A118.6 for materials described in Section H-2.3, for joints 1/8 
inch (3.2 mm) and narrower. 

b  Sanded Dry-Grout Mix:  Commercial portland cement grout 
complying with ANSI A118.6 for materials described in Section 
H-2.1, for joints 1/8 inch (3.2 mm) and wider. 

c  Latex Additive:  Styrene butadiene rubber. 
C.  Chemical-Resistant Epoxy Grout:  ANSI A118.3, color as indicated. 

1.  Provide product capable of resisting continuous and intermittent 
exposure to temperatures of up to 140 deg F (60 deg C) and 212 deg F 
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(100 deg C), respectively, as certified by mortar manufacturer for 
intended use. 

 
2.05  ELASTOMERIC SEALANTS 

A.  General:  Provide manufacturer's standard chemically curing, elastomeric 
sealants of base polymer and characteristics indicated that comply with 
applicable requirements of Division 7 Section "Joint Sealants." 

B.  Colors:  Provide colors of exposed sealants to match colors of grout in tile 
adjoining sealed joints, unless otherwise indicated. 

 
2.06  MISCELLANEOUS MATERIALS 

A.  Trowelable Underlayments and Patching Compounds:  Latex-modified, portland-
cement-based formulation provided or approved by manufacturer of tile-setting 
materials for installations indicated. 

B.  Tile Cleaner:  A neutral cleaner capable of removing soil and residue without 
harming tile and grout surfaces, specifically approved for materials and 
installations indicated by tile and grout manufacturers. 

 
2.07  MIXING MORTARS AND GROUT 

A.  Mix mortars and grouts to comply with referenced standards and mortar and 
grout manufacturers' written instructions. 

B.  Add materials, water, and additives in accurate proportions. 
C.  Obtain and use type of mixing equipment, mixer speeds, mixing containers, 

mixing time, and other procedures to produce mortars and grouts of uniform 
quality with optimum performance characteristics for installations indicated. 

 
PART 3 - EXECUTION 
 

3.01  EXAMINATION 
A.  Examine substrates, areas, and conditions where tile will be installed, with 

Installer present, for compliance with requirements for installation tolerances and 
other conditions affecting performance of installed tile. 
1.  Verify that substrates for setting tile are firm; dry; clean; free from oil, 

waxy films, and curing compounds; and within flatness tolerances 
required by referenced ANSI A108 series of tile installation standards for 
installations indicated. 

2.  Verify that installation of grounds, anchors, recessed frames, electrical 
and mechanical units of work, and similar items located in or behind tile 
has been completed before installing tile. 

3.  Verify that joints and cracks in tile substrates are coordinated with tile 
joint locations; if not coordinated, adjust latter in consultation with 
Architect. 

B.  Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

 
3.02  PREPARATION 

A.  Remove coatings, including curing compounds, and other substances that 
contain soap, wax, oil, or silicone and are incompatible with tile-setting materials 
by using a terrazzo or concrete grinder, a drum sander, or a polishing machine 
equipped with a heavy-duty wire brush. 

B.  Provide concrete substrates for tile floors installed with dry-set or latex-portland 
cement mortars that comply with flatness tolerances specified in referenced ANSI 
A108 series of tile installation standards for installations indicated. 
1.  Use trowelable leveling and patching compounds per tile-setting material 

manufacturer's written instructions to fill cracks, holes, and depressions. 
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2.  Remove protrusions, bumps, and ridges by sanding or grinding. 
 

3.03  INSTALLATION, GENERAL 
A.  ANSI Tile Installation Standards:  Comply with parts of ANSI A108 series of tile 

installation standards in "Specifications for Installation of Ceramic Tile" that apply 
to types of setting and grouting materials and to methods indicated in ceramic tile 
installation schedules. 

B.  TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation."  
1999 Edition.  Comply with TCA installation methods indicated in ceramic tile 
installation schedules. 

C.  Extend tile work into recesses and under or behind equipment and fixtures to 
form a complete covering without interruptions, unless otherwise indicated.  
Terminate work neatly at obstructions, edges, and corners without disrupting 
pattern or joint alignments. 

D.  Accurately form intersections and returns.  Perform cutting and drilling of tile 
without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, 
finish, or built-in items for straight aligned joints.  Fit tile closely to electrical 
outlets, piping, fixtures, and other penetrations so plates, collars, or covers 
overlap tile. 

E.  Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints 
when adjoining tiles on floor, base, walls, and trim are the same size.  Lay out tile 
work and center tile fields in both directions in each space or on each wall area.  
Adjust to minimize tile cutting.  Provide uniform joint widths, unless otherwise 
indicated. 

F.  Expansion Joints:  Locate expansion joints and other sealant-filled joints, 
including control, contraction, and isolation joints, where indicated during 
installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after 
installing tiles. 
1.  Locate joints in tile surfaces directly above joints in concrete substrates, 

and as required in the TCA Handbook for Ceramic Tile Installation. 
G.  Grout tile to comply with the requirements of the following tile installation 

standards: 
1.  For ceramic tile grouts (sand-portland cement, dry-set, commercial 

portland cement, and latex-portland cement grouts), comply with ANSI 
A108.10. 

2.  For chemical-resistant epoxy grouts, comply with ANSI A108.6. 
 

3.04  WATERPROOFING INSTALLATION 
A.  Install waterproofing to comply with waterproofing manufacturer's written 

instructions to produce a waterproof membrane of uniform thickness bonded 
securely to substrate. 

B.  Do not install tile over waterproofing until waterproofing has cured and been 
tested to determine that it is watertight. 

 
3.05  FLOOR TILE INSTALLATION 

A.  General:  Install tile to comply with requirements in the Ceramic Tile Floor 
Installation Schedule, including those referencing TCA installation methods and 
ANSI A108 series of tile installation standards. 

B.  Joint Widths:  Install tile on floors with the following joint widths: Correlate widths 
with grout selections and with module sizes/facial dimensions specified for tile 
types in Part 2.  See Editing Instructions No. 6 and No. 10 in the Evaluations. 
1.  Ceramic Mosaic Tile:  1/16 inch (1.6 mm). 
2.  Quarry Tile:  3/8 inch (9.5 mm). 

C.  Back Buttering:  For installations indicated, obtain 100 percent mortar coverage 
by complying with applicable special requirements for back buttering of tile in 
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referenced ANSI A108 series of tile installation standards: 
1.  Tile floors in wet areas, including showers, laundries, kitchen and food 

service areas. 
2.  Tile floors installed with chemical-resistant mortars and grouts. 
3.  Tile floors composed of rib-backed tiles. 

D.  Marble Thresholds:  Install thresholds at locations indicated; set in same type of 
setting bed as abutting field tile, unless otherwise indicated. 
1.  Set thresholds in latex-portland cement mortar for locations where mortar 

bed would otherwise be exposed above adjacent nontile floor finish. 
 

3.06  WALL TILE INSTALLATION 
A.  Install types of tile designated for wall installations to comply with requirements in 

the Ceramic Tile Wall Installation Schedule, including those referencing TCA 
installation methods and ANSI setting-bed standards. 

B.  Joint Widths:  Install tile on walls with the following joint widths: 
1.  Wall Tile:  1/16 inch (1.6 mm). 

C.  Back Buttering:  For installations indicated, obtain 100 percent mortar coverage 
by complying with applicable special requirements for back buttering of tile in 
referenced ANSI A108 series of tile installation standards: 
1.  Tile wall installations in wet areas, including showers, laundries, and food 

service areas. 
2.  Tile installed with chemical-resistant mortars and grouts. 

 
3.07  CLEANING AND PROTECTING 

A.  Cleaning:  On completion of placement and grouting, clean all ceramic tile 
surfaces so they are free of foreign matter. 
1.  Remove latex-portland cement grout residue from tile as soon as 

possible. 
2.  Unglazed tile may be cleaned with acid solutions only when permitted by 

tile and grout manufacturer's written instructions, but no sooner than 10 
days after installation.  Protect metal surfaces, cast iron, and vitreous 
plumbing fixtures from effects of acid cleaning.  Flush surface with clean 
water before and after cleaning. 

B.  Finished Tile Work:  Leave finished installation clean and free of cracked, 
chipped, broken, unbonded, and otherwise defective tile work. 

C.  Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure tile is without damage or deterioration at 
the time of Substantial Completion. 
1.  When recommended by tile manufacturer, apply a protective coat of 

neutral protective cleaner to completed tile walls and floors.  Protect 
installed tile work with kraft paper or other heavy covering during 
construction period to prevent staining, damage, and wear. 

2.  Prohibit foot and wheel traffic from tiled floors for at least 7 days after 
grouting is completed. 

D.  Before final inspection, remove protective coverings and rinse neutral cleaner 
from tile surfaces. 

 
END. 
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 SECTION 09510 
 
 ACOUSTICAL PANEL CEILINGS 
    
PART 1 - GENERAL 
 

1.01 RELATED DOCUMENTS 
A. Drawings and general conditions of Contract, including General and Supplementary 

Conditions and Divisions-1 Specification sections apply to work of this section. 
 

1.02 SUMMARY: 
A. SECTION INCLUDES: 

1. Acoustical ceiling panels. 
2. Exposed grid suspension system. 
3. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings. 

 
B. RELATED SECTIONS: 

1. Section 01350, Special Environmental Requirements 
2. Section 09250 - Gypsum Board 
3. Section 09120 - Suspension System Framing and Furring for Plaster and 

Gypsum Board Assemblies 
4. Division 15 Sections - Mechanical Work 
5. Division 16 Sections - Electrical Work  

 
C. ALTERNATES: 

1. Prior Approval: Unless otherwise provided for in the Contract documents, 
proposed product substitutions may be submitted no later than TEN (10) 
working days prior to the date established for receipt of bids. 
Acceptability of a proposed substitution is contingent upon the Architect's 
review of the proposal for acceptability and approved products will be set 
forth by the Addenda. If included in a Bid are substitute products which 
have not been approved by Addenda, the specified products shall be 
provided without additional compensation. 

2. Submittals which do not provide adequate data for the product evaluation will 
not be considered. The proposed substitution must meet all requirements 
of this section, including but not necessarily limited to, the following: 
Single source materials suppliers (if specified in Section 1.5); 
Underwriters' Laboratories Classified Acoustical performance; Panel 
design, size, composition, color, and finish; Suspension system 
component profiles and sizes; Compliance with the referenced 
standards. 

 
1.03 REFERENCES: 

A. American Society for Testing and Materials (ASTM):  
1. ASTM A 1008 Standard Specification for Steel, Sheet, Cold Rolled, Carbon, 

Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with 
Improved Formability. 

2. ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon 
Steel Wire. 

3. ASTM A 653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
by the Hot-Dip Process. 

4. ASTM C 423 Sound Absorption and Sound Absorption Coefficients by the 
Reverberation Room Method. 

5. ASTM C 635 Standard Specification for Metal Suspension Systems for 
Acoustical Tile and Lay-in Panel Ceilings. 
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6. ASTM C 636 Recommended Practice for Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and Lay-in Panels. 

7. ASTM E 84 Standard Test Method for Surface Burning Characteristics of 
Building Materials. 

8. ASTM E 1414 Standard Test Method for Airborne Sound Attenuation Between 
Rooms Sharing a Common Ceiling Plenum. 

9. ASTM E 1111 Standard Test Method for Measuring the Interzone Attenuation 
of Ceilings Systems. 

10. ASTM E 1264 Classification for Acoustical Ceiling Products. 
11. ASTM E 1477 Standard Test Method for Luminous Reflectance Factor of 

Acoustical Materials by Use of Integrating-Sphere Reflectometers. 
12. ASTM D 3273 Standard Test Method for Resistance to Growth of Mold on 

the Surface of Interior Coatings in an Environmental Chamber. 
13. ASTM E 119 Standard Test Methods for Fire Tests of Building Construction 

and Material. 
B. ASHRAE Standard 62.1-2004, "Ventilation for Acceptable Indoor Air Quality" 

 
1.04 SUBMITTALS: 

A. Product Data: Submit manufacturer's technical data for each type of acoustical 
ceiling unit and suspension system required. 

B. Samples: Minimum 6 inch x 6 inch samples of specified acoustical panel; 8 inch long 
samples of exposed wall molding and suspension system, including main 
runner and 4 foot cross tees. 

C. Shop Drawings: Layout and details of acoustical ceilings. Show locations of items 
which are to be coordinated with, or supported by the ceilings. 

D. Certifications: Manufacturer's certifications that products comply with specified 
requirements, including laboratory reports showing compliance with specified 
tests and standards. For acoustical performance, each carton of material must 
carry an approved independent laboratory classification of NRC, CAC, and AC. 

E. If the material supplied by the acoustical subcontractor does not have an 
Underwriter's Laboratory classification of acoustical performance on every 
carton, subcontractor shall be required to send material from every production 
run appearing on the job to an independent or NVLAP approved laboratory for 
testing, at the architect's or owner's discretion. All products not conforming to 
manufacturer's current published values must be removed, disposed of and 
replaced with complying product at the expense of the Contractor performing 
the work. 

 
1.05 QUALITY ASSURANCE: 

A. Single-Source Responsibility: Provide acoustical panel units and grid components by 
a single manufacturer. 

B. Fire Performance Characteristics: Identify acoustical ceiling components with 
appropriate markings of applicable testing and inspecting organization. 

1. Surface Burning Characteristics: As follows, tested per ASTM E 84 and 
complying with ASTM E 1264 for Class A products. 

2. Flame Spread: 25 or less 
3. Smoke Developed: 50 or less 

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaged units in 
any way. 

 
1.06 DELIVERY, STORAGE, AND HANDLING: 

A. Deliver acoustical ceiling units to project site in original, unopened packages and 
store them in a fully enclosed space where they will be protected against 
damage from moisture, direct sunlight, surface contamination, and other 
causes. 
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B. Before installing acoustical ceiling units, permit them to reach room temperature and 
a stabilized moisture content. 

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaged units in 
any way. 

 
1.07 PROJECT CONDITIONS:  

A. Space Enclosure: 
1. All ceiling products and suspension systems must be installed and maintained 

in accordance with Armstrong written installation instructions for that 
product in effect at the time of installation and best industry practice. 
Prior to installation, the ceiling product must be kept clean and dry, in an 
environment that is between 32oF (0o C) and 120oF (49o C) and not 
subject to Abnormal Conditions.  
Abnormal conditions include exposure to chemical fumes, vibrations, 
moisture from conditions such as building leaks or condensation, 
excessive humidity, or excessive dirt or dust buildup.  

2. HumiGuard Plus Ceilings: Installation of the products shall be carried out 
where the temperature is between 32°F (0° C) and 120°F (49° C). It is 
not necessary for the area to be enclosed or for HVAC systems to be 
functioning. All wet work (plastering, concrete, etc) must be complete 
and dry.  
The ceilings must be maintained to avoid excessive dirt or dust buildup 
that would provide a medium for microbial growth on ceiling panels. 
Microbial protection does not extend beyond the treated surface as 
received from the factory, and does not protect other materials that 
contact the treated surface such as supported insulation materials. 

 
1.08 WARRANTY: 

A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing 
to repair or replace acoustical panels that fail within the warranty period. 
Failures include, but are not limited to: 

1. Acoustical Panels: Sagging and warping as a result of defects in materials or 
factory workmanship. 

2. Grid System: Rusting and manufacturer's defects 
3. Acoustical Panels with BioBlock Plus or designated as inherently resistive to 

the growth of micro-organisms installed with Armstrong suspension 
systems: Visible sag and will resist the growth of mold/mildew and gram 
positive and gram negative odor and stain causing bacteria. 

B. Warranty Period Humiguard: 
1. Acoustical panels: Ten (10) years from date of substantial completion. 
2. Grid: Ten (10) years from date of substantial completion. 
3. Acoustical panels and grid systems with HumiGuard Plus or HumiGuard Max 

performance supplied by one source manufacturer is thirty (30) years 
from date of substantial ompletion. 

C. The Warranty shall not deprive the Owner of other rights the Owner may have under 
other provisions of the Contract Documents and will be in addition to and run 
concurrent with other warranties made by the Contractor under the 
requirements of the Contract Documents. 

 
1.09 MAINTENANCE: 

A. Extra Materials: Deliver extra materials to Owner. Furnish extra materials described 
below that match products installed. Packaged with protective covering for 
storage and identified with appropriate labels. 

1. Acoustical Ceiling Units: Furnish quality of full-size units equal to 5.0 percent 
of amount installed. 
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2. Exposed Suspension System Components: Furnish quantity of each exposed 
suspension component equal to 2.0 percent of amount installed. 

 
 
 
 
 

PART 2 - PRODUCTS 
 

2.01 MANUFACTURERS: 
A. Ceiling Panels: 

1. Armstrong World Industries, Inc.  
2. Chicago Metallic Corp. 
3. USG Corporation 

 
2.02 ACOUSTICAL CEILING UNITS 

A. Type 1 Acoustical Panel: Armstrong “Dune” Tegular 2’ x 2’ x 5/8” 
1. Surface Texture: Medium  
2. Composition: Mineral Fiber  
3. Color: White  
4. Size: 24in X 24in X 5/8in  
5. Edge Profile: Angled Tegular for interface with Prelude XL 15/16" Exposed 

Tee.  
6. Noise Reduction Coefficient (NRC): ASTM C 423; Classified with UL label on 

product carton, 0.70.  
7. Ceiling Attenuation Class (CAC): ASTM C 1414; Classified with UL label on 

product carton, 35  
8. Flame Spread: ASTM E 1264; Class A (UL)  
9. Light Reflectance (LR): ASTM E 1477; White Panel: Light Reflectance: 0.85.  
10. Dimensional Stability: HumiGuard Plus - Temperature is between 32°F (0° C) 

and 120°F (49° C). It is not necessary for the area to be enclosed or for 
HVAC systems to be functioning. All wet work (plastering, concrete, etc) 
must be complete and dry.  

11. Antimicrobial Protection: BioBlock Plus - Resistance against the growth of 
mold/mildew and gram positive and gram negative odor and stain 
 causing bacteria. 
 

A. Type 2 Acoustical Panel: Armstrong “Health Zone Optima” 2’ x 2’ x 1” 
1. Surface Texture: Medium  
2. Composition: Mineral Fiber  
3. Color: White  
4. Size: 24in X 24in X 15/16” Square Edge 
5. Edge Profile: Square for interface with Prelude Plus XL Fire Guard 15/16" 

Exposed Tee w/ alum capping.  
6. Noise Reduction Coefficient (NRC): ASTM C 423; Classified with UL label on 

product carton, 0.70.  
7. Ceiling Attenuation Class (CAC): ASTM C 1414; Classified with UL label on 

product carton, 35  
8. Flame Spread: ASTM E 1264; Class A (UL)  
9. Light Reflectance (LR): ASTM E 1477; White Panel: Light Reflectance: 0.85.  
10. Dimensional Stability: HumiGuard Plus - Temperature is between 32°F (0° C) 

and 120°F (49° C). It is not necessary for the area to be enclosed or for 
HVAC systems to be functioning. All wet work (plastering, concrete, etc) 
must be complete and dry.  

11. Antimicrobial Protection: BioBlock Plus - Resistance against the growth of 
mold/mildew and gram positive and gram negative odor and stain 
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 causing bacteria. 
 
 
 
 
 
 
 

2.03 SUSPENSION SYSTEMS: 
A. Components: All main beams and cross tees shall be commercial quality hot-dipped 

galvanized (galvanized steel, aluminum, or stainless steel) as per ASTM A 653. 
Main beams and cross tees are double-web steel construction with type 
exposed flange design. Exposed surfaces chemically cleansed, capping pre-
finished galvanized steel (aluminum or stainless steel) in baked polyester paint. 
Main beams and cross tees shall have rotary stitching (exception: extruded 
aluminum or stainless steel).  

1. Structural Classification: ASTM C 635 Intermediate Duty. 
2. Color: Match the actual color of the selected ceiling tile, unless noted 

otherwise. 
3. Acceptable Product: Prelude XL 15/16" Exposed Tee as manufactured by 

Armstrong World Industries, Inc, Chicago Metallic Corp, or USG 
Corporation. 

B. High Humidity Finish: Comply with ASTM C 635 requirements for Coating 
Classification for Severe Environment Performance where high humidity 
finishes are indicated. 

1. Prelude Plus XL Fire Guard by Armstrong World Industries, Inc., G-60 Hot 
dipped galvanized w/ aluminum capping 

2. Structural Classification: ASTM C 635 duty class. 
3. Color: [White aluminum]  

C. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 
1, Direct Hung unless otherwise indicated. 

D. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft temper, pre-
stretched, with a yield stress load of at least time three design load, but not 
less than 12 gauge. 

E. Edge Moldings and Trim: Metal or extruded aluminum of types and profiles indicated 
or, if not indicated, manufacturer's standard moldings for edges and 
penetrations, including light fixtures, that fit type of edge detail and suspension 
system indicated. Provide moldings with exposed flange of the same width as 
exposed runner. 

F. Accessories  
 
PART 3 – EXECUTION 
 

3.01 EXAMINATION 
A. Do not proceed with installation until all wet work such as concrete, terrazzo, 

plastering and painting has been completed and thoroughly dried out, unless 
expressly permitted by manufacturer's printed recommendations.  

 
3.02 PREPARATION: 

A. Measure each ceiling area and establish layout of acoustical units to balance border 
widths at opposite edges of each ceiling. Avoid use of less than half width units 
at borders, and comply with reflected ceiling plans. Coordinate panel layout 
with mechanical and electrical fixtures. 

B. Coordination: Furnish layouts for preset inserts, clips, and other ceiling anchors 
whose installation is specified in other sections.  
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1. Furnish concrete inserts and similar devices to other trades for installation well 
in advance of time needed for coordination of other work. 

 
3.03 INSTALLATION: 

A. Install suspension system and panels in accordance with the manufacturer's 
instructions, and in compliance with ASTM C 636 and with the authorities 
having jurisdiction. 

B. Suspend main beam from overhead construction with hanger wires spaced 4-0 on 
center along the length of the main runner. Install hanger wires plumb and 
straight. 

C. Install wall moldings at intersection of suspended ceiling and vertical surfaces. Miter 
corners where wall moldings intersect or install corner caps. 

D. For reveal edge panels: Cut and reveal or rabbet edges of ceiling panels at border 
areas and vertical surfaces. 

E. Install acoustical panels in coordination with suspended system, with edges resting 
on flanges of main runner and cross tees. Cut and fit panels neatly against 
abutting surfaces. Support edges by wall moldings. 

F. Provide supplemental hangers, framing, and work to accomadate ceiling mounted 
lighting fixtures, registers, and speakers. 

G. See reflected ceiling plan for location of cut tiles at the junction of intersecting fields 
of tile. 

 
3.04 ADJUSTING AND CLEANING: 

A. Replace damaged and broken panels. 
B. Clean exposed surfaces of acoustical ceilings, including trim, edge moldings, and 

suspension members. Comply with manufacturer's instructions for cleaning and 
touch up of minor finish damage.  

1. Ceiling Touch-Up Paint, (Item #5760, 8oz. bottles) (Item #5761, quart size 
cans), "global white" latex paint should be used to hide minor scratches 
and nicks in the surface and to cover field tegularized edges that are 
exposed to view. 

C. Remove and replace work that cannot be successfully cleaned and repaired to 
permanently eliminate evidence of damage. 

 
 

END OF SECTION 
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SECTION 09650 
 

RESILIENT FLOORING AND BASE 
 
PART 1 GENERAL 
 

1.01  SUBMITTALS 
A.  Submit samples of resilient tile and base for approval.  Identify each sample with 

name, manufacturer, gauge, size and color. 
 

1.02  JOB CONDITIONS 
A.  During the normal heating season, provide a constant temperature of at least 70 

degrees F. 48 hours prior to installation, during installation, and 48 hours after 
installation.  Maintain minimum temperature of 55 degrees F thereafter. 

B.  Surfaces to receive resilient finishes shall be dry, clean and level.  Provide mastic 
underlayment to level substrates and for patching. 

 
1.03  QUALITY 

A.  Flooring and base materials shall be from the same run of the manufacturer's 
production for that particular color.  Variations in color will not be acceptable in 
any space or adjacent to another space with tile flooring. 

 
PART 2 PRODUCTS 
 

2.01  MATERIALS  
A.  Vinyl Plank:  Venue Series 6" x 36" manufactured by Tandus Centiva, Shaw 

Contract or Mannington, as shown on Room Finish Schedule.  
B.         Resilient floor tile vinyl composition, 1/8" thick, 12" x 12" manufactured by Azrock, 

Tarkett, or Armstrong, as shown on Room Finish Schedule. 
C.         Base:  4" high vinyl, top set, coved type 1/8" thick, by Johnsonite, Burke, 

Armstrong, Mercer, Roppe Rubber Corp. Color: shall match material as indicated 
on Room Finish Schedule.  

D.         Mastic underlayment shall be waterproof, capable of being applied to feather-
edge or to considerable thickness without cracking or shrinking and: Latex 
Leveling Compound manufactured by AFCO Rubber Corp., Latex Underlayment 
S-180 manufactured by Armstrong Cork Co., or Latex Underlayment, Azrock 
Floor Products. 

E.  Adhesives for resilient flooring: resin-base, moisture resistant, and recommended 
by the manufacturer of the floor tile being installed. 

F.          Adhesive for vinyl plank flooring; premium acrylic adhesive manufactured by and 
recommended by flooring manufacturer.  

 
PART 3 EXECUTION 
 

3.01  PREPARATORY WORK 
A.  Concrete floors:  fill holes and cracks with approved mortar.  Concrete floors shall 

be free of curing compounds, grease, dirt, loose particles and foreign matter that 
would prevent adhesion.  Remove projecting irregularities by chipping or grinding 
smooth.  Fill depressions and level uneven surfaces with cementitious or latex 
underlayment.  Rinse subfloors and allow them to dry before applying adhesive. 

B.  Moisture test:  in order to determine if the concrete is dry on newly poured floors 
or floor suspected of an apparent moisture condition, one of the following 
moisture tests will be made: 
1.  Using a moisture meter (Delmhorst Moisture Detector Model BD-7), take 

several readings over the entire floor surface.  Readings every 10% of 
the floor surface should be sufficient.  If any reading is greater than 5%, 
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tile may not be installed. 
2.  Moisture test unit developed by the Rubber Manufacturers Association; 

Description of Unit: 
a  One clear plastic cylindrical box, tape-sealed against moisture, 

containing anhydrous calcium chloride.  This box is shipped in a 
heat-sealed bag to avoid any possible moisture pick-up.  Do not 
remove from bag until ready for use. 

b  One transparent plastic cover approximately ½ square foot in 
area and approximately 1½" in depth.  A brightly colored pennant 
may be attached to the cover as a protective warning. 

c  A quantity of moisture-tight sealant to secure and seal the cover 
to the concrete floor.  If the sealant appears to have lost its 
adhesive qualities, a new sealant should be obtained. 

d  Test Method - Visual or Qualitative: 
1  Apply sealant to all four flanges of plastic cover.  Place 

contents of the cylindrical plastic box directly on the 
concrete floor to be tested, in such a manner that all the 
calcium chloride can be entirely covered by the plastic 
cover. 

2  Cover immediately with the plastic cover and press 
bottom edges with sealant attached to floor.  
IMPORTANT - Make sure there is an airtight seal 
between the edges of the plastic cover and the concrete. 

3  Allow undisturbed for a minimum of 60 hours.  Conduct 
this test to minimize the changes of disturbing the 
equipment from the end of the workday Friday until 
Monday morning. 

4  Determination:  a small amount of moisture will cause 
drops to form on the calcium chloride and in several 
cases, the calcium chloride will dissolve.  If there is no 
sign of moisture - no visible change in the calcium 
chloride - after the test is completed, the concrete floor 
will be considered to have met the specifications. 

C.  Remove all loose floor tile before installing new tile over existing.  Also fill all 
cracks and gaps with latex underlayment. 

 
3.02  INSTALLATION 

A.  Spread adhesive as per recommendations of the manufacturer.  Embed each tile 
in adhesive and set to make fitted, straight, inconspicuous joints. 

B.  Lay tile alternately, with grain reversed at resilient floor tile. 
C.  Finish floors:  smooth and free from buckles, cracks, breakaways and projecting 

edges.  Fit tile at pipes and projections. 
D.  Install coved bases where scheduled, using pre-moulded external corners and 

mitered and coved internal corners.  Install base at cabinet and science 
casework after floor supported units have been installed. 

E.  Sheet vinyl installation systems shall conform to manufacturers recommended 
systems for products specified in paragraph 2.1.B. 1and 2 above. 

 
3.03  PROTECTION 

A.  Upon completion of finish work, protect finished floors from damage.  Flooring 
tiles specified in 2.01 above shall be stripped of excess migrating wax and other 
agents just before final inspection, and protected from damage.  Flooring work 
damaged shall be refinished to match finish condition specified above before final 
inspection. 

 
END. 
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SECTION 09651 
 

HOMOGENEOUS RESILIENT FLOORING – HEAT WELDED VINYL SHEET FLOORING 
 

Part 1 - General 
 
1.01 Summary 

A. Section Includes: 
1. Flooring and accessories as shown on the drawings and schedules and as indicated by 
the requirements of this section. 

B. Related Documents 
1. Drawings and General Provisions of the Contract (including General and Supplementary 
Conditions and Division 1 sections) apply to the work of this section. 

C. Related Sections 
1. Other Division 9 sections for floor finishes related to this section but not the work of this 
section  
2. Division 3 Concrete; not the work of this section 
3. Division 6 Wood and Plastics; not the work of this section  
4. Division 7 Thermal and Moisture Protection; not the work of this section   

 
1.02 References 

A. Armstrong Technical Manuals 
1. Armstrong Guaranteed Installation Systems manual, F-5061 

B. ASTM International:  
1. ASTM E 648 Standard Test Method for Critical Radiant Flux of Floor-Covering Systems 
Using a Radiant Heat Energy Source 
2. ASTM E 662 Standard Test Method for Specific Optical Density of Smoke Generated by 
Solid Materials 
3. ASTM F 710 Standard Practice for Preparing Concrete Floors to Receive Resilient 
Flooring 
4. ASTM F 1303 Standard Specification for Sheet Vinyl Floor Covering with Backing 
5. ASTM F 1482, Standard Guide to Wood Underlayment Products Available for Use Under 
Resilient Flooring 
6. ASTM F 1861 Standard Specification for Resilient Wall Base 
7. ASTM F 1869 Standard Test Method for Measuring Vapor Emission Rate of Concrete 
Subfloor Using Anhydrous Calcium Chloride 
8. ASTM F 1913 Standard Specification for Vinyl Sheet Floor Covering Without Backing 
9. ASTM F 2170 Standard Test Method for Determining Relative Humidity in Concrete Floor 
Slabs Using in situ Probes 

C. National Fire Protection Association (NFPA): 
1. NFPA 253 Standard Method of Test for Critical Radiant Flux of Floor Covering Systems 
Using a Radiant Heat Energy Source 
2. NFPA 258 Standard Test Method for Measuring the Smoke Generated by Solid Materials 

D. Canadian Standards 
1. CAN/ULC-S102.2 Surface Burning Characteristics of Flooring, Floor Covering and 
Miscellaneous Materials and Assemblies 

E. Sustainability Standards 
1. ASTM E1347 - 06(2011) Standard Test Method for Color and Color-Difference 
Measurement by Tristimulus Colorimetry 
2. ASTM D5116 - 10 Standard Guide for Small-Scale Environmental Chamber 
Determinations of Organic Emissions From Indoor Materials/Products and California 
Department of Public Health (CDPH) Standard Method V1.1-2010 
3. ASTM D6866 - 12 Standard Test Methods for Determining the Biobased Content of Solid, 
Liquid, and Gaseous Samples Using Radiocarbon Analysis. 
4. ISO 14001 Environmental management systems -- Requirements with guidance for use 
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5. ISO 14021 Environmental labels and declarations-Self-declared environmental claims 
(Type II environmental labeling) 
6. ISO 14024 Environmental labels and declarations -- Type I environmental labeling -- 
Principles and procedures 
7. ISO 14025 Environmental labels and declarations -- Type III environmental declarations -- 
Principles and procedures 
8. NSF/ANSI 332: Sustainability Assessment for Resilient Floor Coverings 

 
1.03 System Description 

A. Performance Requirements: 
Provide flooring which has been manufactured, fabricated and installed to performance 
criteria certified by manufacturer without defects, damage, or failure. 

B. Administrative Requirements 
1. Pre-installation Meeting: Conduct an on-site pre-installation meeting to verify project 
requirements, substrate conditions, manufacturer's installation instructions and 
manufacturer's warranty requirements. Comply with Division 1 Project Management and 
Coordination (Project Meetings) Section. 
2. Pre-installation Testing: Conduct pre-installation testing as follows: [Specify testing (i.e. 
moisture tests, bond test, pH test, etc) 

C. Test Installations/ Mock-ups: 
Install at the project site a job mock-up using acceptable products and manufacturer 
approved installation methods, including concrete substrate testing. Obtain Owner's and 
Consultant's acceptance of finish color, texture and pattern, and workmanship standards. 
1. Mock-Up Size:  [Specify mock-up size.] 
2. Maintenance:  Maintain mock-up during construction for workmanship comparison; 
remove and legally dispose of mock-up when no longer required. 
3. Incorporation: Mock-up may be incorporated into the final construction with Owner's 
approval. 

D. Sequencing and Scheduling 
1. Install flooring and accessories after the other finishing operations, including painting, 
have been completed.  Close spaces to traffic during the installation of the flooring. 
2. Do not install flooring over concrete slabs until they are sufficiently dry to achieve a bond 
with the adhesive, in accordance with the manufacturer's recommended bond, moisture 
tests and pH test. 

 
1.04 Submittals 

A. Tech Data 
Submit shop drawings, seaming plan, coving details, and manufacturer's technical data, 
installation and maintenance instructions (latest edition of Armstrong Guaranteed 
Installation Systems manual, F-5061.) for flooring and accessories. 

B. Samples 
Submit the manufacturer's standard samples showing the required colors for flooring, 
welding rods, and applicable accessories. 

C. MSDS 
Submit Material Safety Data Sheets (MSDS) available for flooring products, adhesives, weld 
rod, patching/leveling compounds, floor finishes (polishes) and cleaning agents. 

D. Certifications-1 
If required, submit the manufacturer's certification that the flooring has been tested by an 
independent laboratory and complies with the required fire tests. 

E. Closeout 
Closeout Submittals: Submit the following: 
1. Operation and Maintenance Data:  Operation and maintenance data for installed products 
in accordance with Division 1 Closeout Submittals (Maintenance Data and Operation Data) 
Section.  Include methods for maintaining installed products, and precautions against 
cleaning materials and methods detrimental to finishes and performance. 
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2. Warranty:  Warranty documents specified herein 
 

1.05 Quality Assurance 
A. Responsibility 

Single-Source Responsibility: provide types of flooring and accessories supplied by one 
manufacturer, including leveling and patching compounds, and adhesives. 

B. Select Installer 
Select an installer who is competent in the installation of Armstrong resilient sheet flooring 
[using heat-welded seams][using Armstrong S-761Seam Adhesive method]. 
1. Engage installers certified as Armstrong Commercial Certified Installers 
2. Confirm installer's certification by requesting their credentials 

C. Fire Performance 
Fire Performance Characteristics: Provide resilient vinyl sheet flooring with the following fire 
performance characteristics as determined by testing material in accordance with ASTM test 
methods indicated below by a certified testing laboratory or other testing agency acceptable 
to authorities having jurisdiction: 
1. ASTM E 648 Critical Radiant Flux of 0.45 watts per sq. cm. or greater, Class I 
2. ASTM E 662 (Smoke Generation) Maximum Specific Optical Density of 450 or less 

 
1.06 Delivery, Storage, and Handling 

A. Comply-D1 
Comply with Division 1 Product Requirements Sections 

B. Comply-Manufacturer 
Comply with manufacturer's ordering instructions and lead time requirements to avoid 
construction delays. 

C. Deliverability 
Deliver materials in good condition to the jobsite in the manufacturer's original unopened 
containers that bear the name and brand of the manufacturer, project identification, and 
shipping and handling instructions. 

D. Storage 
Store materials in a clean, dry, enclosed space off the ground, protected from harmful 
weather conditions and at temperature and humidity conditions recommended by the 
manufacturer.  Protect adhesives from freezing.  Store flooring, adhesives and accessories 
in the spaces where they will be installed for at least 48 hours before beginning installation. 

 
1.07 Project Conditions 

A. Temperature 
Maintain a minimum temperature in the spaces to receive the flooring and accessories of 
65°F (18°C) and a maximum temperature of [100°F (38°C)][85°F (29°C)] for at least 48 
hours before, during, and for not less than 48 hours after installation.  Thereafter, maintain a 
minimum temperature of 55°F (13°C) in areas where work is completed.  Protect all 
materials from the direct flow of heat from hot-air registers, radiators, or other heating 
fixtures and appliances. Refer to the Armstrong Guaranteed Installations Systems manual, 
F-5061 for a complete guide on project conditions. 

 
1.08 Warranty 

A. Resilient 
Resilient Flooring:  Submit a written warranty executed by the manufacturer, agreeing to 
repair or replace resilient flooring that fails within the warranty period. 

B. Warranty Period 
Warranty Period: 5 years 

C. Rights 
The Warranty shall not deprive the Owner of other rights the Owner may have under other 
provisions of the Contract Documents and will be in addition to and run concurrent with 
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other warranties made by the Contractor under the requirements of the Contract 
Documents. 

D. Validation 
For the Warranty to be valid, this product is required to be installed using the appropriate 
Armstrong Guaranteed Installation System.  Product installed not using the specific 
instructions from the Guaranteed Installation System will void the warranty. 

 
1.09 Maintenance 
 
 

Part 2- Products 
 
2.01 Manufacturer 

A. Company 
Resilient sheet flooring, wall base, adhesives and accessories: 
1. Armstrong World Industries, Inc., 2500 Columbia Avenue, Lancaster, PA  17603, 
http://www.armstrong.com/commflooringna/  
2. Manufacturer must have a headquarters in the United States of America 
 Inside Sales Representative: Southeast (Katelyn Landis) 

 
2.02 Resilient Sheet Flooring Materials 

A. Products 
Provide Homogeneous Sheet Vinyl Flooring: 
1. Description: An unbacked, nonlayered, homogeneous sheet vinyl flooring.  Protected by a 
UV-cured polyurethane finish, the colors and pattern detail are dispersed uniformly 
throughout the thickness of the product.  Color pigments are insoluble in water and resistant 
to cleaning agents and light. 
2. Homogeneous sheet flooring shall conform to the requirements of ASTM F1913 Standard 
Specification for Vinyl Sheet Floor Covering Without Backing 
Medintech - Brushed Sand - 82.5 x 6 x 0.080 

B. Vinyl Weld Rod 
Vinyl Weld Rod: 
1. [Provide [solid color] [patterned] vinyl weld rod as produced by Armstrong World 
Industries, Inc., and intended for heat welding of seams.  Color shall be compatible with field 
color of flooring or as selected by Architect to contrast with field color of flooring. Color 
selected from the range currently available from Armstrong World Industries, Inc.] 

C. Seam Adhesive 
Seam Adhesive: 
1. [Provide Armstrong S-761 Seam Adhesive at seams as recommended by the resilient 
flooring manufacturer.] 

2.03 Product Substitution 
A. Tarkett “IQ Optima” acceptable. 
 

2.04 Wall Base Materials 
A. WBA Flash Cove (NOT USED) 

For integral flash cove base: Provide integral flash cove wall base by extending sheet 
flooring [6 in. (15.24 cm)] up the wall using adhesive, welding rod, and accessories 
recommended and approved by the flooring manufacturer.  

 
2.05 Adhesives 

A. Standard  Adhesive (NOT USED) 
Provide Armstrong [S-599 Premium Commercial Vinyl Sheet Flooring Adhesive] [S-240 
High-Performance Epoxy Flooring Adhesive] for field areas and Armstrong [S-580 Flash 
Cove Adhesive at flash coving][S-725 Wall Base Adhesive at the wall base] as 
recommended by the flooring manufacturer. 
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B. Abode 
[For Abode: Provide Armstrong [S-288 Flooring Adhesive] [S-289 Releasable Adhesive] for 
field areas and Armstrong [S-725 Wall Base Adhesive at the wall base] as recommended by 
the flooring manufacturer]. 

C. High Moisture Adhesive (TO BE USED) 
[For High-Moisture Installation Warranty, Full Spread: Provide Armstrong S-543 Premium 
Plus Commercial Sheet Flooring Adhesive for field areas and Armstrong [S-580 Flash Cove 
Adhesive at flash coving][S-725 Wall Base Adhesive at the wall base] as recommended by 
the flooring manufacturer]. 

D. Spray Adhesive Installation Warranty 
[For Spray Adhesive High-Moisture Installation Warranty (Abode excluded), Full Spread: 
Provide Armstrong Flip™ Spray Adhesive for field areas and Armstrong [S-580 Flash Cove 
Adhesive at flash coving][S-725 Wall Base Adhesive at the wall base] as recommended by 
the flooring manufacturer]. 

E. Non Heat Weld 
[For non heat welding, provide Armstrong S-761 Seam Adhesive at seams as 
recommended by the resilient flooring manufacturer]. 

 
2.06 Accessories 

A. Patching 
For patching, smoothing, and leveling monolithic subfloors (concrete, terrazzo, quarry tile, 
ceramic tile, and certain metals), provide Armstrong [S-184 Fast-Setting Cement-Based 
Patch and Underlayment] [S-194 Cement-Based Patch, Underlayment and Embossing 
Leveler / S-195 Underlayment Additive].  

B. Sealing 
For sealing joints between the top of wall base or integral cove cap and irregular wall 
surfaces such as masonry, provide plastic filler applied according to the manufacturer's 
recommendations. 

C. Top Edge Trim 
[Provide top edge trim caps of [plastic] [anodized aluminum] [plastic zero reducer] for 
integral flash cove as approved by the Architect.] 

D. Fillet Support 
[Provide a fillet support strip for integral cove base with a minimum radius of 1 in. (2.54 cm) 
of wood or plastic.] 

E. Transition 
Provide transition/reducing strips tapered to meet abutting materials. 

F. Threshold 
Provide threshold of thickness and width as shown on the drawings. 

G. Resilient Edge Strips 
Provide resilient edge strips of width shown on the drawings, of equal gauge to the flooring, 
homogeneous vinyl or rubber composition, tapered or bullnose edge, with color to match or 
contrast with the flooring, or as selected by the Architect from standard colors available. 

H. Metal Edge Strips 
Provide metal edge strips of width shown on the drawings and of required thickness to 
protect exposed edges of the flooring. Provide units of maximum available length to 
minimize the number of joints.  Use butt-type metal edge strips for concealed anchorage, or 
overlap-type metal edge strips for exposed anchorage. Unless otherwise shown, provide 
strips made of extruded aluminum with a mill finish. 

 
Part 3 – Execution 
 

3.01 Manufacturer's Instructions 
A. Compliance 



 
16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects 09651-6 
 

Compliance:  Comply with manufacturer's product data, including technical bulletins, 
product catalog, installation instructions, and product carton instructions for installation and 
maintenance procedures as needed. 

 
3.02 Examination 

A. Site Verification 
Site Verification of Conditions:  Verify substrate conditions (which have been previously 
installed under other sections) are acceptable for product installation in accordance with 
manufacturer's instructions (i.e. moisture tests, bond test, pH test, etc.). 

B. Visual Inspection 
Visually inspect flooring materials, adhesives and accessories prior to installation. Flooring 
material with visual defects shall not be installed and shall not be considered as a legitimate 
claim. 

C. Examine Subfloors 
Examine subfloors prior to installation to determine that surfaces are smooth and free from 
cracks, holes, ridges, and other defects that might prevent adhesive bond or impair 
durability or appearance of the flooring material. 

D. Inspect Subfloors 
Inspect subfloors prior to installation to determine that surfaces are free from curing, sealing, 
parting and hardening compounds; residual adhesives; adhesive removers; and other 
foreign materials that might prevent adhesive bond.  Visually inspect for evidence of 
moisture, alkaline salts, carbonation, dusting, mold, or mildew. 

E. Reporting 
Report conditions contrary to contract requirements that would prevent a proper installation. 
Do not proceed with the installation until unsatisfactory conditions have been corrected. 

F. Failure Warning 
Failure to call attention to defects or imperfections will be construed as acceptance and 
approval of the subfloor. Installation indicates acceptance of substrates with regard to 
conditions existing at the time of installation. 

 
3.03 Preparation 

A. Smooth Surfaces 
Subfloor Preparation:  Smooth concrete surfaces, removing rough areas, projections, 
ridges, and bumps, and filling low spots, control or construction joints, and other defects with 
Armstrong [S-184 Fast-Setting Cement-Based Patch and Underlayment][ S-194 Cement-
Based Patch, Underlayment and Embossing Leveler / S-195 Underlayment Additive] as 
recommended by the flooring manufacturer.  Refer to Armstrong Guaranteed Installation 
Systems manual, F-5061 and ASTM F 710 Standard Practice for Preparing Concrete Floors 
to Receive Resilient Flooring for additional information on subfloor preparation. 

B. Subfloor Cleaning 
Subfloor Cleaning:  Remove paint, varnish, oils, release agents, sealers, and waxes. 
Remove residual adhesives as recommended by the flooring manufacturer. Remove curing 
and hardening compounds not compatible with the adhesives used, as indicated by a bond 
test or by the compound manufacturer's recommendations for flooring.  Avoid organic 
solvents. Refer to the Armstrong Guaranteed Installation Systems manual, F-5061 and 
ASTM F 710 Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring 
for additional information on subfloor preparation. 

C. Standard  Moisture Test 
Moisture Testing:  [Perform subfloor moisture testing in accordance with [ASTM F 2170, 
Standard Test Method for Determining Relative Humidity in Concrete Slabs Using in-situ 
Probes][ASTM F 1869,Standard Test Method for Measuring Moisture Vapor Emission Rate 
of Concrete Subfloor Using Anhydrous Calcium Chloride] and Bond Tests as described in 
publication Armstrong Guaranteed Installation Systems manual, F-5061 to determine if 
surfaces are dry; free of curing and hardening compounds, old adhesive, and other 
coatings; and ready to receive flooring.  [Relative humidity shall not exceed 80%.][MVER 
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shall not exceed 5 lbs./1000 sq. ft./24 hrs.] On installations where both the Percent Relative 
Humidity and the Moisture Vapor Emission Rate tests are conducted, results for both tests 
shall comply with the allowable limits listed above. Do not proceed with flooring installation 
until results of moisture tests are acceptable. All test results shall be documented and 
retained] 

D. High Moisture Test 
Moisture Testing:  [For High-Moisture Installation Warranty (using Armstrong S-543 
Premium Plus Commercial Sheet Flooring Adhesive ), perform subfloor moisture testing in 
accordance with ASTM F 2170, Standard Test Method for Determining Relative Humidity in 
Concrete Slabs Using in-situ Probes and Bond Tests as described in publication Armstrong 
Guaranteed Installation Systems manual, F-5061 to determine if surfaces are dry; free of 
curing and hardening compounds, old adhesive, and other coatings; and ready to receive 
flooring.  Relative humidity of the slab shall not exceed 90%.  Do not proceed with flooring 
installation until results of moisture tests are acceptable.  All test results shall be 
documented and retained]. 

E. High-Moisture Installation Warranty 
Moisture Testing:  [For Spray Adhesive High-Moisture Installation Warranty, using 
Armstrong Flip™ Spray Adhesive, perform subfloor moisture testing in accordance with 
ASTM F 2170, 'Standard Test Method for Determining Relative Humidity in Concrete Slabs 
Using in-situ Probes' and Bond Tests as described in publication F-5061, “Armstrong 
Guaranteed Installation System,” manual to determine if surfaces are dry; free of curing and 
hardening compounds, old adhesive, and other coatings; and ready to receive flooring.  
Internal relative humidity of the concrete shall not exceed 90%.  Do not proceed with 
flooring installation until results of moisture tests are acceptable. All test results shall be 
documented and retained]. 

F. pH Test 
Concrete pH Testing:  Perform pH tests on concrete floors regardless of their age or grade 
level.  All test results shall be documented and retained. 

G. Wood Subfloor 
Wood subfloors:  Armstrong resilient floors are recommended on suspended wood subfloors 
with a 1/4" underlayment (see product installation systems for exceptions) and a minimum 
of 18" of well-ventilated air space below. Armstrong does not recommend installing resilient 
flooring on wood subfloors applied directly over concrete or on sleeper-construction 
subfloors. Loading requirements for subfloors are normally set by various building codes on 
both local and national levels. Trade associations such as APA-The Engineered Wood 
Association provide structural guidelines for meeting various code requirements. Subfloor 
panels are commonly marked with span ratings showing the maximum center-to-center 
spacing in inches of supports over which the panels should be placed. 
1. Refer to the Armstrong Guaranteed Installation Systems manual, F-5061 and ASTM F 
1482, Standard Guide to Wood Underlayment Products Available for Use Under Resilient 
Flooring for additional information. 

H. Surface Cleaning 
Surface Cleaning:  Vacuum or broom-clean surfaces to be covered immediately before the 
application of flooring.  Make subfloor free from dust, dirt, grease, and all foreign materials. 

 
3.04 Installation of Flooring 

A. F5061 
Install flooring in strict accordance with the latest edition of Armstrong Guaranteed 
Installation Systems manual, F-5061. Failure to comply may result in voiding the 
manufacturer's warranty listed in Section 1.08 

B. Wall to Wall 
Install flooring wall to wall before the installation of floor-set cabinets, casework, furniture, 
equipment, movable partitions, etc.  Extend flooring into toe spaces, door recesses, closets, 
and similar openings as shown on the drawings.  

C. Pan-type 
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If required, install flooring on pan-type floor access covers.  Maintain continuity of color and 
pattern within pieces of flooring installed on these covers.  Adhere flooring to the subfloor 
around covers and to covers. 

D. Scribe 
Scribe, cut, and fit or flash cove to permanent fixtures, columns, walls, partitions, pipes, 
outlets, and built-in furniture and cabinets. 

E. Adherence 
Adhere flooring to the subfloor without cracks, voids, raising and puckering at the seams. 
Roll with a 100-pound (45.36 kilogram) roller in the field areas.  Hand-roll flooring at the 
perimeter and the seams to assure adhesion. Refer to specific rolling instructions of the 
flooring manufacturer. 

F. Minimal Seams 
Lay flooring to provide a minimum number of seams. Avoid cross seams, filler pieces, and 
strips.  Match edges for color shading and pattern at the seams in compliance with the 
manufacturer's recommendations. 

G. Tools 
Install flooring with adhesives, tools, and procedures in strict accordance with the 
manufacturer's written instructions.  Observe the recommended adhesive trowel notching, 
open times, and working times. 

H. Heat Welded Seams 
[Prepare heat-welded seams with special routing tool supplied for this purpose and heat 
weld with vinyl welding rod in seams.] [Prepare sealed seams with special seam adhesive 
supplied for this purpose.] Use methods and sequence of work in conformance with written 
instructions of the flooring manufacturer. Finish all seams flush and free from voids, 
recesses, and raised areas. 

I. Integral Flash Cove 
[Provide integral flash cove wall base where shown on the drawings, including cove fillet 
support strip and top edge cap trim. Construct flash cove base in accordance with the 
flooring manufacturer's instructions. [Heat-weld seams][seam adhesive] as specified for 
those on the floor]. 

 
3.05 Installation of Accessories 

A. Top Set 
Apply top set wall base to walls, columns, casework, and other permanent fixtures in areas 
where top-set base is required. Install base in lengths as long as practical, with inside 
corners fabricated from base materials that are mitered or coped. Tightly bond base to 
vertical substrate with continuous contact at horizontal and vertical surfaces.  

B. Voids 
Fill voids with plastic filler along the top edge of the resilient wall base or integral cove cap 
on masonry surfaces or other similar irregular substrates. 

C. Resilient Edge Strips - Butted 
Place resilient edge strips tightly butted to flooring, and secure with adhesive recommended 
by the edge strip manufacturer. Install edge strips at edges of flooring that would otherwise 
be exposed. 

D. Metal Edge Strips 
Apply [butt-type] [overlap] metal edge strips where shown on the drawings, [before] [after] 
flooring installation. Secure units to the substrate, complying with the edge strip 
manufacturer's recommendations. 

 
3.06 Cleaning 

A. Initial Maint 
Perform initial and on-going maintenance according to the latest edition of Armstrong 
Guaranteed Installation Systems manual, F-5061. 

 
3.07 Protection 
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A. Protection 
Protect installed flooring as recommended by the flooring manufacturer against damage 
from rolling loads, other trades, or the placement of fixtures and furnishings. (See Finishing 
The Job in the latest edition of Armstrong Guaranteed Installation Systems manual, F-
5061.) 

 
END 
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 SECTION 09680 
 
 CARPETING 
 
PART 1 GENERAL 
 

1.01  SUBMITTALS 
A.  Submit samples of carpets proposed to be furnished along with complete 

specifications. 
 

1.02  DELIVERY AND STORAGE 
A.  Deliver all material to the building site in original unopened containers.  Store 

materials in a clean dry area with temperature maintained above 70 degrees F 
for 2 days prior to installation. 

 
1.03  ENVIRONMENTAL REQUIREMENTS 

A.  Areas to receive carpet flooring shall be maintained at a temperature above 70 
degrees F for 2 days before, during and after application.  A minimum 
temperature of 55 degrees F shall be maintained thereafter. 

 
1.04  SCHEDULING 

A.  Carpet flooring shall be scheduled after any other work which would damage the 
finished surface of the flooring. 

 
PART 2 PRODUCTS 
 

2.01  MATERIALS 
A.  This identification of manufacturer and product are for the purpose of establishing 

basis of design. Other manufacturers shall match these specifications for 
consideration. Contractor should use this specification as a basis for bidding. 
Actual color and pattern will be selected from the proposed manufacturer's 
standard color range for the areas to be carpeted. Physical Properties: 

 
C1 Specifications (Carpet Tile) 

  Manufacturer:    Mohawk Group  
  Style Name:   Renegade/BT354 Headstrong QS Tile  
  Product Type:   Tile 
  Construction:   Tufted 
  Surface Texture/Appearance:  Textured Patterned Loop 
  Pile Content:   Colorstrand SD Nylon 
  Pile Weight:   15.0 Oz. per Square Yard 
  Gauge:    1/12 
  Stitches:   9.8 per inch 
  Pile Thickness:   .101 in. 
  Color Technique:   Solution Dyed 
  Protective Treatment   Sentry Plus 
  Size:     24” x 24” 
  Density:   5,346 
  Weight Density:   80,198 
  Pattern Repeat:   N/A 
  Primary Backing:   Ecoflex ICT 
  IAQ Green Label:   IAQ Green Level Plus 1098  
  Environmental Standard:  No. 4PCH; No PVC; No SBR Latex 
  Foot Traffic Recommendation TARR: Severe  
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  Performance 
  Flammability  ASTM E 648  
  Flooring Radiant Panel:  Class I - Direct Glue Down 
  Smoke Chamber:  Less than 450 
  Static Propensity:  AATCC-134: Under 3.5 KV 
    
  Warranties:  Lifetime Limited Carpet Tile Warranty 
     Lifetime Limited Colorfastness to Light 
     10 Year Colorfastness to Atmospheric Contaminants 
     10 Year Limited Stain Warranty  
     Lifetime Static  
  
 C2 Specifications (Conference-Broadloom) 
 Manufacturer:    Mannington Commercial  
 Style Name:   Montage- UltraBac RE 
 Product Type:   Broadloom  
 Construction:   Tufted  
 Surface Texture/Appearance:  Textured Patterned Loop 
 Pile Content:   Type 6,6 Nylon  
 Pile Weight:   24.0 Oz. per Square Yard 
 Gauge:    5/64 
 Stitches:   11 per inch 
 Pile Thickness:   .132 in. 
 Color Technique:  Solution Dyed 
 Protective Treatment  Sentry Plus 
 Size:     24” x 24” 
 Density:   6,545 
 Weight Density:   157,090 
 Pattern Repeat:   75”W x 42 ½” L 
 Primary Backing:  100% Synthetic  
 Special Treatment:  Permanent stain and bleach protection, static control 

and duratech soil resistant treatment  
 CRI Green Label:  GLP0678  
 Environmental Standard:  No. 4PCH; No PVC; No SBR Latex 
   
    
 
 Performance 
 Flammability:   ASTM E 648  
 Flooring Radiant Panel:  Class I - Direct Glue Down 
 Smoke Chamber:  Less than 450 
 Static Propensity:  AATCC-134: Under 3.0 KV 
    
 Warranties:   Lifetime Limited Warranty 
     ColorSafe with 15 Year Limited Warranty  
     15 Year Limited Stain Warranty  
       
 C3 Specifications (Broadloom)  
 Manufacturer:   Mohawk Group  
 Style Name:   BQ375 Cross Knit  
 Product Type:   Broadloom  
 Construction:   Tufted 
 Surface Texture/Appearance:  Textured Patterned Loop 
 Pile Content:   Colorstrand SD Nylon 
 Pile Weight:   16.0 Oz. per Square Yard 
 Gauge:    1/12 
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 Stitches:   12 per inch 
 Pile Thickness:   .078 in. 
 Color Technique:  Solution Dyed 
 Protective Treatment:  Sentry Plus 
 Size:     12’ Width  
 Density:   7,385 
 Weight Density:   118,160 
 Pattern Repeat:   18” W x 36” L 
 Primary Backing:  Unibond Plus  
 IAQ Green Label:  IAQ Green Level Plus 3802  
 Environmental Standard:  No. 4PCH; No PVC; No SBR Latex 
 Foot Traffic Recommendation TARR: Heavy 
    
 
 Performance 
 Flammability:   ASTM E 648  
 Flooring Radiant Panel:  Class I - Direct Glue Down 
 Smoke Chamber:  Less than 450 
 Static Propensity:  AATCC-134: Under 3.5 KV 
    
 Warranties:   Lifetime Limited Unibond Plus Warranty 
     Lifetime Limited Colorfastness to Light 
     10 Year Colorfastness to Atmospheric Contaminants 
     10 Year Limited Stain Warranty  
     Lifetime Static  
 
   
 

2.02      Adhesives:  Adhesives for installing carpet shall be non-flammable waterproof type 
capable of retaining carpet in place without stitching of seams or use of tackstrips or 
holding devices.  Adhesives shall be low viscosity type that will not produce 
"photographing" of adhesive "ridging" as carpet wears under usage.  Materials shall be 
recommended by the manufacturer of the selected carpeting material. 
 

2.03  Reducer Molding:  At exposed edges of carpet tiles, provide a resilient vinyl carpet 
transition reducer molding which will fit under the carpet tile edge and roll or slope over 
the top of the carpet weaving surface along the edge so treated.  Colors will be selected 
from the proposed manufacturer's standard color range. 

 
PART 3 EXECUTION 
 

3.01  PREPARATION OF SURFACES 
A.  In areas to be carpeted, fill any cracks, holes, and trowel marks.  Prior to start of 

installation; remove all foreign matter, dust, and dirt by sweeping and vacuuming.  
During installation keep surfaces being carpeted clean. 

B.         The floor should be flat to within 1/8” in 10 ft.  Use leveling compound when 
required. 

C.         Excessive moisture and high pH in the floor can cause a product failure. 
D.         The floor should have a minimum temperature of 65F for at least 72 hours prior to 

installation and 48 hours after installation. Temperatures should not exceed 90F.  
Relative humidity above 65% will adversely affect the adhesive and primers. 

 
3.02  INSTALLATION: CARPET TILE  

A.  Floor layout, Divide the room into four equal quadrants.  Snap two white chalk 
lines perpendicular from each other in the center of the room.  Use the 6-8-10-
triangle method to make sure the first line is perpendicular to the second line.  
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Check the distance from each centerline to its parallel wall and determine how 
many tiles will be required.  It may be necessary to shift the centerline over by 9” 
to make sure that the border tiles are at least ½ “ tile wide. 

B.  Directional arrows are printed on the back of all tiles.  Determine the arrow 
direction for the installation and make sure all tiles are installed in the correct 
manner. 

C.  Tiles are to be installed in a quarterturn pattern. 
D.  It is very important to install tiles in the order they were manufactured.  Start with 

the lowest carton numbers and progress through to the highest numbers until the 
job is complete for the most uniform look. 

E.  Start from the intersection point in the center of the floor.  Install the tiles in one 
quadrant using the chalk lines as guidelines.  Fill in the area in between the two 
chalk lines as guidelines.  Fill in the area in between the two chalk lines using the 
stair step method. 

F.  Continue to install tiles in a stair step or pyramid pattern, starting at center point.  
Check to make sure the tiles are properly aligned at edges during the installation. 

G.  Fit the tiles together by sliding them together, being careful not to trap face yarns 
between or under the edges of the tile.  Press or roll the tiles into the adhesive.  
They may be removed at any time and repositioned. 

H.  All carpet tiles should be rolled with a 75 lb. or 100 lb. roller. 
I.  Border Tiles cuts are made from the back.  Install border tiles by placing the tile 

face down exactly on top of the last row of field tiles, keeping the arrows pointed 
in the same directions.  This will be your cut tile.  Using another tile, butt it 
against the wall allowing it to lie on top of the tile that is to be cut.  Using this tile 
as a reference tile, score a line on the back of the tile that is to be cut.  Cut the 
tile along the reference line being careful not to cut through the installed tile 
below.  Install the cut tile with the cut edge along the wall.  Use this same 
technique at doorways and other objects that must be cut around.  A transition 
strip must be used to protect any exposed edges. 

J.  Do not allow traffic on tiles unless they are anchored at control grids and 
perimeters. 

K.  When heavy furniture and wheeled traffic is moved in over tiles, use plywood 
runners to avoid tile shifting. 

L.  Provide 10% of Carpet Tiles for replacement tiles. 
 

3.03 INSTALLATION: BROADLOOM  
A.   Start layout near center of spaces using chalk lines for first seam.  Layout shall 

be started on a column centerline in large spaces. 
B.   Cut each breadth long to permit it to turn up walls at least one inch on all sides. 
C.   If fabric is not pre-trimmed at mill, remove selvage by using cutter in vertical 

position to cut between the rows of pile; DO NOT undercut backing.  Pull selvage 
off to the side to insure good even edge for seam. 

D.   Place the first breadth and use only nap-grip head on a knee kicker to gently 
bump into place along chalk line.  Put the balance on the breadths into place 
overlapping carpet at seams so that carpet will be compressed when installed. 

E.   Check all seams for color and height.  Variations shall be moved to outside or, in 
the case of height variations, pressure sensitive tape may be used to build up low 
side of seam to give uniform pile height. 

F.   Turn back all the breadths halfway and use a pencil to mark seams.  Use care 
not to shift breadth positions on floor.   

G.   Using a trowel with notches 3/32" x 3/32" spaced 3/32" apart spread adhesive on 
floor area to be covered by first breadth; do not spread adhesive beyond seam 
line. 

H.   Unroll the first breadth into the adhesive using knee kicker to adjust carpet to 
chalk line. 

I.   Spread adhesive for next breadth. 
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J.   Unroll breadth into the adhesive overlapped width to make a tight fit.  To close 
any open areas in seam start kicking carpet from center of width toward the 
opening and use a series of kicks to move the entire width into place.  Do not 
stretch carpet. 

K.   Use a stiff push broom to sweep any trapped air out of edge.  DO NOT use a 
linoleum roller. 

L.   If some parts of seam are so tight that the seam peaks, use kicker to move 
carpet toward center of breadth. 

M.   Use point of knife to raise any pile trapped in seam. 
N.   Any open area of seam found after adhesive has set shall be closed by applying 

seam adhesive in open area.  Close seam with kicker and stay nail carpet until 
adhesive has set. 

O.   Using a rubber seam solvent on a scrap of carpet, clean seam of any adhesive 
before adhesive has hardened.  Go over all seams using a firm pressure to help 
level as well as clean the seam. 

P.   Fit carpet to all vertical surfaces before adhesive has set. 
Q.   At cross seams, carpet shall be cut on pile line where weave will permit, 

otherwise seam shall be double cut. 
R.   Finish job shall have indiscernible seams, matched patterns and carpet fitted to 

vertical surface. No backing shall be exposed to view. 
 

 
END. 
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SECTION 09910 
 

PAINTING 
 
PART 1 GENERAL 
 

1.01  SUMMARY 
A.  This Section includes surface preparation and field painting of the following: 

1.  Exposed exterior items and surfaces. 
2.  Exposed interior items and surfaces. 
3.  Surface preparation, priming, and finish coats specified in this Section 

are in addition to shop priming and surface treatment specified in other 
Sections. 

B.  Paint exposed surfaces, except where the paint schedules indicate that a surface 
or material is not to be painted or is to remain natural.  If the paint schedules do 
not specifically mention an item or a surface, paint the item or surface the same 
as similar adjacent materials or surfaces whether or not schedules indicate 
colors.  If the schedules do not indicate color or finish, the Architect will select 
from standard colors and finishes available. 
1.  Painting includes field painting of exposed bare and covered pipes and 

ducts (including color coding), hangers, exposed steel and iron work, and 
primed metal surfaces of mechanical and electrical equipment. 

C.  Do not paint prefinished items, concealed surfaces, finished metal surfaces, 
operating parts, and labels. 
1.  Prefinished items include the following factory-finished components: 

a  Architectural woodwork and casework. 
b  Acoustical wall panels. 
c  Metal toilet enclosures. 
d  Metal lockers. 
e  Finished mechanical and electrical equipment. 
f  Light fixtures. 
g  Distribution cabinets. 

2.  Concealed surfaces include walls or ceilings in the following generally 
inaccessible spaces: 
a  Foundation spaces. 
b  Furred areas. 
c  Ceiling plenums. 
d  Pipe spaces. 
e  Duct shafts. 

3.  Finished metal surfaces include the following: 
a  Anodized aluminum. 
b  Stainless steel. 
c  Chromium plate. 
d  Copper. 
e  Bronze and brass. 

4.  Operating parts include moving parts of operating equipment and the 
following: 
a  Valve and damper operators. 
b  Linkages. 
c  Sensing devices. 
d  Motor and fan shafts. 

5.  Labels:  Do not paint over Underwriters Laboratories (UL), Factory 
Mutual (FM), or other code-required labels or equipment name, 
identification, performance rating, or nomenclature plates. 
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1.02  DEFINITIONS 
A.  General:  Standard coating terms defined in ASTM D 16 apply to this Section. 

1.  Flat refers to a lusterless or matte finish with a gloss range below 15 
when measured at an 85-degree meter. 

2.  Eggshell refers to low-sheen finish with a gloss range between 5 and 20 
when measured at a 60-degree meter. 

3.  Satin refers to low-sheen finish with a gloss range between 15 and 35 
when measured at a 60-degree meter. 

4.  Semigloss refers to medium-sheen finish with a gloss range between 30 
and 65 when measured at a 60-degree meter. 

5.  Full gloss refers to high-sheen finish with a gloss range more than 65 
when measured at a 60-degree meter. 

 
1.03  SUBMITTALS 

A.  Product Data:  For each paint system specified.  Include block fillers and primers. 
1.  Material List:  Provide an inclusive list of required coating materials.  

Indicate each material and cross-reference specific coating, finish 
system, and application.  Identify each material by manufacturer's 
catalog number and general classification. 

2.  Manufacturer's Information:  Provide manufacturer's technical 
information, including label analysis and instructions for handling, storing, 
and applying each coating material proposed for use.  

3.  Certification by the manufacturer that products supplied comply with local 
regulations controlling use of volatile organic compounds (VOCs). 

B.  Samples for Confirmation:  Manufacturer's color samples showing the colors 
specified for each type of finish-coat material indicated.  When matching an Index 
Color, submit chips of both colors for comparison and approval. 

C.  Samples for Verification:  Of each color and material to be applied, with texture to 
simulate actual conditions, on representative Samples of the actual substrate. 
1.  Provide stepped Samples, defining each separate coat, including block 

fillers and primers.  Use representative colors when preparing Samples 
for review.  Resubmit until required sheen, color, and texture are 
achieved. 

2.  Provide a list of materials and applications for each coat of each sample.  
Label each sample for location and application. 

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

 
1.04  QUALITY ASSURANCE 

A.  Applicator Qualifications:  Engage an experienced applicator who has completed 
painting system applications similar in material and extent to that indicated for 
this Project with a record of successful in-service performance. 

B.  Source Limitations:  Obtain block fillers, primers, and undercoat materials for 
each coating system from the same manufacturer as the finish coats. 

C.  Color Approval: 
Final approval of colors will be from job-applied samples. 

 
1.05  DELIVERY, STORAGE, AND HANDLING 

A.  Deliver materials to the Project Site in manufacturer's original, unopened 
packages and containers bearing manufacturer's name and label, and the 
following information: 
1.  Product name or title of material. 
2.  Product description (generic classification or binder type). 
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3.  Manufacturer's stock number and date of manufacture. 
4.  Contents by volume, for pigment and vehicle constituents. 
5.  Thinning instructions. 
6.  Application instructions. 
7.  Color name and number. 
8.  VOC content. 

B.  Store materials not in use in tightly covered containers in a well-ventilated area at 
a minimum ambient temperature of 45 deg F (7 deg C).  Maintain containers 
used in storage in a clean condition, free of foreign materials and residue. 
1.  Protect from freezing.  Keep storage area neat and orderly.  Remove oily 

rags and waste daily.  Take necessary measures to ensure that workers 
and work areas are protected from fire and health hazards resulting from 
handling, mixing, and application. 

 
1.06  PROJECT CONDITIONS 

A.  Apply water-based paints only when the temperature of surfaces to be painted 
and surrounding air temperatures are between 50 and 90 deg F (10 and 32 deg 
C). 

B.  Apply solvent-thinned paints only when the temperature of surfaces to be painted 
and surrounding air temperatures are between 45 and 95 deg F (7.2 and 35 deg 
C). 

C.  Do not apply paint in snow, rain, fog, or mist; or when the relative humidity 
exceeds 85 percent; or at temperatures less than 5 deg F (3 deg C) above the 
dew point; or to damp or wet surfaces. 
1.  Painting may continue during inclement weather if surfaces and areas to 

be painted are enclosed and heated within temperature limits specified 
by manufacturer during application and drying periods. 

 
PART 2 PRODUCTS 
 

2.01  MANUFACTURERS 
A.  Available Products:  Products that may be incorporated into the Work include, but 

are not limited to, products listed in the paint schedules. 
B.  Manufacturers Names:  The following manufacturers are referred to in the paint 

schedules by use of shortened versions of their names, which are shown in 
parentheses: 
1.  ICI Dulux (Dulux) 
2.  PPG Industries (PPG) 
3.  Sherwin Williams Co. (SW) 

  
2.02  PAINT MATERIALS, GENERAL 

A.  Material Compatibility:  Provide block fillers, primers, undercoats, and finish-coat 
materials that are compatible with one another and the substrates indicated 
under conditions of service and application, as demonstrated by manufacturer 
based on testing and field experience. 

B.  Material Quality:  Provide manufacturer's best-quality paint material of the various 
coating types specified.  Paint-material containers not displaying manufacturer's 
product identification will not be acceptable. 
1.  Proprietary Names:  Use of manufacturer's proprietary product names to 

designate colors or materials is not intended to imply that products 
named are required to be used to the exclusion of equivalent products of 
other manufacturers.  Furnish manufacturer's material data and 
certificates of performance for proposed substitutions. 

C.  Colors:  Match colors indicated by reference to manufacturer's color 
designations. 
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PART 3 EXECUTION 
 

3.01  EXAMINATION 
A.  Examine substrates, areas, and conditions, with the Applicator present, under 

which painting will be performed for compliance with paint application 
requirements. 
1.  Do not begin to apply paint until unsatisfactory conditions have been 

corrected and surfaces receiving paint are thoroughly dry. 
2.  Start of painting will be construed as the Applicator's acceptance of 

surfaces and conditions within a particular area. 
B.  Coordination of Work:  Review other Sections in which primers are provided to 

ensure compatibility of the total system for various substrates.  On request, 
furnish information on characteristics of finish materials to ensure use of 
compatible primers. 
1.  Notify the Architect about anticipated problems using the materials 

specified over substrates primed by others. 
 

3.02  PREPARATION 
A.  General:  Remove hardware and hardware accessories, plates, machined 

surfaces, lighting fixtures, and similar items already installed that are not to be 
painted.  If removal is impractical or impossible because of the size or weight of 
the item, provide surface-applied protection before surface preparation and 
painting. 
1.  After completing painting operations in each space or area, reinstall 

items removed using workers skilled in the trades involved. 
B.  Cleaning:  Before applying paint or other surface treatments, clean the substrates 

of substances that could impair the bond of the various coatings.  Remove oil 
and grease before cleaning. 
1.  Schedule cleaning and painting so dust and other contaminants from the 

cleaning process will not fall on wet, newly painted surfaces. 
C.  Surface Preparation, Interior or Exterior Surfaces:  Clean and prepare surfaces to 

be painted according to manufacturer's written instructions for each particular 
substrate condition and as specified. 
1.  Provide barrier coats over incompatible primers or remove and reprime. 
2.  Cementitious Materials:  Prepare concrete, concrete masonry block, 

cement plaster, and mineral-fiber-reinforced cement panel surfaces to be 
painted.  Remove efflorescence, chalk, dust, dirt, grease, oils, and 
release agents.  Roughen as required to remove glaze.  If hardeners or 
sealers have been used to improve curing, use mechanical methods of 
surface preparation. 
a  Use abrasive blast-cleaning methods if recommended by paint 

manufacturer. 
b  Determine alkalinity and moisture content of surfaces by 

performing appropriate tests.  If surfaces are sufficiently alkaline 
to cause the finish paint to blister and burn, correct this condition 
before application.  Do not paint surfaces where moisture 
content exceeds that permitted in manufacturer's written 
instructions. 

c  Clean concrete floors to be painted with a 5 percent solution of 
muriatic acid or other etching cleaner.  Flush the floor with clean 
water to remove acid, neutralize with ammonia, rinse, allow to 
dry, and vacuum before painting. 

3.  Gypsum Drywall: Surfaces shall be clean, dry, free from all dirt, dust and 
foreign matter.  Mud joints should be sanded smooth without raising a 
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significant amount of paper nap in adjacent areas.  Drywall joint 
compound should be thoroughly dry before painting.  Room should be 
swept or vacuumed clean before painting begins.  Use exterior grade 
patching compounds for exterior surfaces. 

4.  Wood:  Clean surfaces of dirt, oil, and other foreign substances with 
scrapers, mineral spirits, and sandpaper, as required.  Sand surfaces 
exposed to view smooth and dust off. 
a  Scrape and clean small, dry, seasoned knots, and apply a thin 

coat of white shellac or other recommended knot sealer before 
applying primer.  After priming, fill holes and imperfections in 
finish surfaces with putty or plastic wood filler.  Sand smooth 
when dried. 

b  Prime, stain, or seal wood to be painted immediately on delivery.  
Prime edges, ends, faces, undersides, and backsides of wood, 
including cabinets, counters, cases, and paneling. 

c  Backprime paneling on interior partitions where masonry, plaster, 
or other wet wall construction occurs on backside. 

d  Seal tops, bottoms, and cutouts of unprimed wood doors with a 
heavy coat of varnish or sealer immediately on delivery. 

5.  Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have 
not been shop coated; remove oil, grease, dirt, loose mill scale, and 
other foreign substances.  Use solvent or mechanical cleaning methods 
that comply with the Steel Structures Painting Council's (SSPC) 
recommendations. 
a  Touch up bare areas and shop-applied prime coats that have 

been damaged.  Wire-brush, clean with solvents recommended 
by paint manufacturer, and touch up with the same primer as the 
shop coat. 

6.  Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-
based solvents so surface is free of oil and surface contaminants.  
Remove pretreatment from galvanized sheet metal fabricated from coil 
stock by mechanical methods. 

7.  Non-Ferrous Metals: These metals react or corrode when exposed to 
normal weathering conditions and form a surface oxide layer.  This layer 
poses a potential adhesion problem for paints and must be removed.   
ALUMINUM-Solvent clean (SSPC-SP1) to remove any oils or grease.  
Acid etch with Porter Metal prep #79 or Alumiprep #33 to provide an etch 
on the surface, or Brush Off Blast Clean (SSPC-SP 7) the surface. 

    COPPER-Solvent Clean (SSPC-SP 1) to remove any oils and grease 
and lightly sand to remove any oxides. 

8.  Previously Painted Surfaces: Paint only clean, dry surfaces.  Remove all 
surface contaminants to include mold, mildew, dirt, dust, oil, grease, mill 
scale, wax, chalk or oxidation, efflorescence, rust, mortar, and any other 
foreign matter existing on the surface to insure good adhesion to the 
existing paint.  Scrape or use appropriate means to remove all loose and 
peeling or flaking paint from the surface.  Feather sand edges if 
necessary.  Glossy surface shall be dulled by sanding.  Remove all 
sanding dust from the surface after sanding has taken place.  Prepare 
bare areas as new surfaces, and spot prime any bare areas with 
appropriate primer or filler.  Patch or repair any cracks or voids with the 
appropriate patching compound and sand smooth as necessary. Spot 
prime any patched areas prior to finishing.  If after cleaning chalky 
exterior surfaces chalk residue is still present, prime the entire surface 
with the proper bonding primer to insure good adhesion to the substrate. 

9.  Materials Preparation:  Mix and prepare paint materials according to 
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manufacturer's written instructions. 
10.  Maintain containers used in mixing and applying paint in a clean 

condition, free of foreign materials and residue. 
11.  Stir material before application to produce a mixture of uniform density.  

Stir as required during application.  Do not stir surface film into material.  
If necessary, remove surface film and strain material before using. 

12.  Use only thinners approved by paint manufacturer and only within 
recommended limits. 

D.  Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat 
when multiple coats of the same material are applied.  Tint undercoats to match 
the color of the finish coat, but provide sufficient differences in shade of 
undercoats to distinguish each separate coat. 

 
3.03  APPLICATION 

A.  General:  Apply paint according to manufacturer's written instructions.  Use 
applicators and techniques best suited for substrate and type of material being 
applied. 
1.  Paint colors, surface treatments, and finishes are indicated in the 

schedules. 
2.  Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or 

conditions detrimental to formation of a durable paint film. 
3.  Provide finish coats that are compatible with primers used. 
4.  The term "exposed surfaces" includes areas visible when permanent or 

built-in fixtures, convector covers, covers for finned-tube radiation, grilles, 
and similar components are in place.  Extend coatings in these areas, as 
required, to maintain the system integrity and provide desired protection. 

5.  Paint surfaces behind movable equipment and furniture the same as 
similar exposed surfaces.  Before the final installation of equipment, paint 
surfaces behind permanently fixed equipment or furniture with prime coat 
only. 

6.  Paint interior surfaces of ducts with a flat, nonspecular black paint where 
visible through registers or grilles. 

7.  Paint back sides of access panels and removable or hinged covers to 
match exposed surfaces. 

8.  Finish exterior doors on tops, bottoms, and side edges the same as 
exterior faces. 

B.  Scheduling Painting:  Apply first coat to surfaces that have been cleaned, 
pretreated, or otherwise prepared for painting as soon as practicable after 
preparation and before subsequent surface deterioration. 
1.  The number of coats and the film thickness required are the same 

regardless of application method.  Do not apply succeeding coats until 
the previous coat has cured as recommended by the manufacturer.  If 
sanding is required to produce a smooth, even surface according to 
manufacturer's written instructions, sand between applications. 

2.  Omit primer on metal surfaces that have been shop primed and touch up 
painted. 

3.  If undercoats, stains, or other conditions show through final coat of paint, 
apply additional coats until paint film is of uniform finish, color, and 
appearance.  Give special attention to ensure edges, corners, crevices, 
welds, and exposed fasteners receive a dry film thickness equivalent to 
that of flat surfaces. 

4.  Allow sufficient time between successive coats to permit proper drying.  
Do not recoat surfaces until paint has dried to where it feels firm, does 
not deform or feel sticky under moderate thumb pressure, and where 
application of another coat of paint does not cause the undercoat to lift or 
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lose adhesion. 
C.  Application Procedures:  Apply paints and coatings by brush, roller, spray, or 

other applicators according to manufacturer's written instructions. 
1.  Brushes:  Use brushes best suited for the type of material applied.  Use 

brush of appropriate size for the surface or item being painted. 
2.  Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as 

recommended by the manufacturer for the material and texture required. 
3.  Spray Equipment:  Use airless spray equipment with orifice size as 

recommended by the manufacturer for the material and texture required. 
D.  Minimum Coating Thickness:  Apply paint materials no thinner than 

manufacturer's recommended spreading rate.  Provide the total dry film thickness 
of the entire system as recommended by the manufacturer. 

E.  Mechanical and Electrical Work:  Painting of mechanical and electrical work is 
limited to items exposed in occupied spaces. 

F.  Mechanical items to be painted include, but are not limited to, the following: 
1.  Piping, pipe hangers, and supports. 
2.  Heat exchangers. 
3.  Tanks. 
4.  Ductwork. 
5.  Insulation. 
6.  Accessory items. 

G.  Electrical items to be painted include, but are not limited to, the following: 
1.  Conduit and fittings. 
2.  Switchgear. 
3.  Panelboards.    

H.  Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure 
complete coverage with pores filled. 

I.  Prime Coats:  Before applying finish coats, apply a prime coat of material, as 
recommended by the manufacturer, to material that is required to be painted or 
finished and that has not been prime coated by others.  Recoat primed and 
sealed surfaces where evidence of suction spots or unsealed areas in first coat 
appears, to ensure a finish coat with no burn through or other defects due to 
insufficient sealing. 

J.  Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to 
provide a smooth, opaque surface of uniform finish, color, appearance, and 
coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, 
ropiness, or other surface imperfections will not be acceptable. 

K.  Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth 
surface film of even luster.  Provide a finish free of laps, runs, cloudiness, color 
irregularity, brush marks, orange peel, nail holes, or other surface imperfections. 
1.  Provide satin finish for final coats. 

L.  Completed Work:  Match approved samples for color, texture, and coverage.  
Remove, refinish, or repaint work not complying with requirements. 

 
3.04  FIELD QUALITY CONTROL 

A.  The Owner reserves the right to invoke the following test procedure at any time 
and as often as the Owner deems necessary during the period when paint is 
being applied: 
1.  The Owner will engage the services of an independent testing agency to 

sample the paint material being used.  Samples of material delivered to 
the Project will be taken, identified, sealed, and certified in the presence 
of the Contractor. 

2.  The Owner may direct the Contractor to stop painting if test results show 
material being used does not comply with specified requirements.  The 
Contractor shall remove noncomplying paint from the site, pay for 
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testing, and repaint surfaces previously coated with the rejected paint.  If 
necessary, the Contractor may be required to remove rejected paint from 
previously painted surfaces if, on repainting with specified paint, the 2 
coatings are incompatible. 

 
3.05  CLEANING 

A.  Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and 
other discarded paint materials from the site. 
1.  After completing painting, clean glass and paint-spattered surfaces.  

Remove spattered paint by washing and scraping.  Be careful not to 
scratch or damage adjacent finished surfaces. 

 
 

3.06  PROTECTION 
A.  Protect work of other trades, whether being painted or not, against damage by 

painting.  Correct damage by cleaning, repairing or replacing, and repainting, as 
approved by Architect. 

B.  Provide "Wet Paint" signs to protect newly painted finishes.  Remove temporary 
protective wrappings provided by others to protect their work after completing 
painting operations. 
1.  At completion of construction activities of other trades, touch up and 

restore damaged or defaced painted surfaces.  Comply with procedures 
specified in PDCA P1. 

 
3.07  PAINT SCHEDULES - EXTERIOR AND INTERIOR - All products are to be applied 

according to manufacturer’s recommended spread rate and DFT. 
A.  Exterior Ferrous Metal: Provide the following painted finish over new, exterior 

ferrous metal: 
1.  Alkyd Gloss Enamel Finish: 2 finish coats of alkyd gloss enamel over an 

alkyd metal primer. 
a  Primer: 

     Dulux: 4100 Devguard Alkyd Metal Primer 
     PPG: 6-212 Speedhide Alkyd Metal Primer 
     SW: B50Z Kem Kromik Metal Primer 

b  Second and Third Coats: 
     Dulux: 4308 Devguard Alkyd Gloss Enamel 
     PPG: 6-284 Speedhide Alkyd Gloss Enamel 
     SW: B54Z Industrial Alkyd Gloss Enamel 

B.  Interior Concrete Masonry Units (CMU): Provide the following painted finish over 
new interior CMU where tile clad is noted: 
1.  Tile Clad Finish Enamel Finish 

a  Block Filler (to be applied pin hole free): 
     SW: Kem Cati-Coat HS Epoxy Filler/Sealer 
     PPG:  95-217 Cementitious Epoxy Ester Block Filler 

b  Second and Third Coats: 
     SW: Waterbased Tile-Clad Expoxy Finish @ 4.0 mils dft/ct 
     PPG: 98-1 Aquapon WB Polyamide Gloss Epoxy 

C.  Interior Concrete Masonry Units (CMU): Provide the following painted finish over 
new interior CMU.  All CMU walls  unless noted shall be  Epoxy: 
1.  Waterborne Semi-Gloss Polyamide Epoxy Finish: 2 finish coats of semi-

gloss waterborne polyamide epoxy over a heavy duty 100% acrylic 
blocker filler. 
a  Block Filler (to be applied pin hole free): 

     Dulux: 4000 Bloxfil HD 100% Acrylic Block Filler 
     PPG: 16-90 PittGlaze Int/Ext Acrylic Block Filler 
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     SW: B42W46 Acrylic Heavy Duty Block Filler 
 
  ***NOTE: IN WET AREAS USE A WATERPROOFING BLOCK FILLER*** 
 

b  Second and Third Coats: 
     Dulux: 4406 Tru-Glaze WB Polyamide SG Epoxy 
     PPG: 98-1 Aquapon WB Polyamide SG Epoxy 

D.  Interior Gypsum Drywall: Provide the following painted finish over new 
interior gypsum drywall where a latex semigloss finish is required: 
1.  Latex Semi-Gloss Enamel Finish: 2 finish coats of latex semi-gloss 

enamel over a latex drywall primer. 
a  Primer: 

     Dulux: 1030 Ultra Hide PVA Primer Sealer 
     PPG: 6-2 Speedhide Latex Primer Sealer 
     SW: B28W200 PrepRite 200 Latex Primer 

b  Second and Third Coats: 
     Dulux: 1406 Dulux Professional Latex SG Enamel 
     PPG: 6-500 Speedhide Latex Semi-Gloss Enamel 
     SW: B31W200 ProMar 200 Latex SG Enamel 
     SW: B73 Water Based Tile Clad SG Epoxy 

E.   Interior Gypsum Drywall: Provide the following painted finish over new interior 
gypsum drywall where a latex flat finish is required: 
1.  Flat Finish: 2 finish coats of flat latex over a latex drywall primer. 

a  Primer: 
     Dulux: 1030 Ultra Hide PVA Primer Sealer 
     PPG: 6-2 Speedhide Latex Primer Sealer 
     SW: B28W200 PrepRite 200 Latex Primer 

b  Second and Third Coats: 
     Dulux: 06 Dulux Professional Latex 
     PPG: 6-500 Speedhide Latex 
     SW: B31W200 ProMar 200 Latex 

F.  Interior Gypsum Drywall: Provide the following painted finish over new interior 
gypsum drywall where an Epoxy finish is required: 
1.  Waterborne Semi-Gloss Polyamide Epoxy Finish: 2 finish coats of 

eggshell waterborne polyamide epoxy over a latex drywall primer sealer. 
a  Primer: 

     Dulux: 3210 Gripper Acrylic Primer 
     PPG: 17-921 Seal Grip Acrylic Universal Primer 
     SW: B28W200 PrepRite 200 Latex Primer 

b  Second and Third Coats: 
     Dulux: 4406 TruGlaze WB Polyamide Epoxy 
     PPG: 98-1 Aquapon WB Polyamide Epoxy 
     SW: B73 Water Based Tile Clad Epoxy 

G.  Interior Ferrous Metal: Provide the following painted finish over new interior 
hollow ferrous metal: 
1.  Alkyd Semi-Gloss Enamel Finish: 2 finish coats of alkyd semi-gloss 

enamel over an alkyd metal primer. 
a  Primer: 

     Dulux: 4100 Devguard Alkyd Metal Primer 
     PPG: 6-212 Speedhide Alkyd Metal Primer 
     SW: B50Z Kem Kromik Metal Primer 

b  Second and Third Coats: 
     Dulux: 1516 Ultra Hide Alkyd Semi-Gloss Enamel 
     PPG: 6-1110XI Speedhide Alkyd SemiGloss Enamel 
     SW: B34W200 ProMar 200 Alkyd SG Enamel 
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H.  Interior and Exterior Ferrous Metal: Provide the following painted finish over 
interior and exterior ferrous metal where a high performance coating is required 
(HANDRAILS): 
1.  Aliphatic Urethane Enamel Finish: 2 coats of aliphatic gloss urethane 

finish over epoxy metal primer. 
a  Primer: 

     Dulux: 205 Devran Polyamide Epoxy Primer 
     PPG: 95-245 Pitt Guard DTR Rapid Coat Mastic Epoxy 
     SW: B67 Series Recoatable Epoxy Primer 

b  Second and Third Coats: 
     Dulux: 379 Devthane Aliphatic Gloss Urethane 
     PPG: 95-812 Pitt-Thane Gloss Aliphatic Urethane 
     SW: B65-300 High Solids Polyurethane Enamel 

I.  Interior Galvanized Metal: Provide the following painted finish over interior new 
galvanized metal: 
1.  Alkyd Semi-Gloss Enamel Finish: 2 finish coats of alkyd semi-gloss 

enamel over a galvanized metal primer. 
a  Primer: 

     Dulux: 4120 Devguard Galvanized Metal Primer 
     PPG: 90-712 Pitt Tech DTM Acrylic Metal Primer 
     SW: B50W3 Galvite Galvanized Metal Primer 

b  Second and Third Coats: 
     Dulux: 1516 Ultra Hide Alkyd Semi-Gloss Enamel 
     PPG: 6-1110XI Speedhide Alkyd Semi-Gloss Enamel 
     SW: B34W200 ProMar 200 Alkyd SG Enamel 

J.  Interior Stained Wood: Provide the following stained finish over new wood 
(cabinets): 
1.  Satin Polyurethane Finish: 2 finish coats of stain polyurethane varnish 

applied over a semi transparent stain. 
a  Stain Coat: 

     Dulux: 1700 Woodpride Oil Stain 
     PPG: 41533 Olympic Interior Oil Base Wood Stain 
     SW: A48 Interior Oil Stain 

b  Second Coat (THIN PER MFG. DIRECTIONS): 
     Dulux: 1908 Woodpride Gloss Polyurethane 
     PPG: 43884 Olympic Interior Gloss Polyurethane 
     SW: A67V1 Gloss Polyurthane Finish 

c  Third Coat: 
     Dulux: 1908 Woodpride Gloss Polyurethane 
     PPG: 43884 Olympic Interior Gloss Polyurethane 
     SW: A67V1 Gloss Polyurethane Finish 
       **OR** 
     Dulux: 1902 Woodpride Satin Polyurethane 
     PPG: 43886 Olympic Interior Satin Polyurethane 
     SW: A67F1 Satin Polyurethane Finish 

K.      Exterior Brick  
1.          Primer Loxon Concrete & masonry primer sealer A24W8300 spray 

application followed by backrolling  
2.          1st coat A-100 Exterior Latex Flat, A6 Series  
3.          2nd coat A-100 Exterior Latex Flat, A6 Series  

  
3.08  SURFACES NOT BE FIELD PAINTED 

A.  Acoustical tile and grid. 
B.  Concrete floors, except as specified. 
C.  All surfaces inside Mechanical Equipment rooms (except doors and frames in 

these spaces which shall be finished and touch-up painting of equipment or 
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painting specified in Division 15 and 16). 
D.  Prefinished panels, frames, stair trends, and exterior concrete treads, risers and 

walks. 
 
END. 
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 SECTION 10410 
 
 CAST ALUMINUM LETTERS 
 
PART 1 GENERAL     
            

1.01  SCOPE 
A.  Furnish letters and hardware necessary to install cast letters shown on drawings 

and herein specified. 
 

1.02 SUBMITTALS 
A. Manufacturer’s illustrated product literature and specifications. 
B. Installation instructions. 
 

1.03 QUALITY ASSURANCE 
A. Manufacturer to have a minimum of 20 years experience in manufacturing letters. 
B. All letters to be manufactured by one manufacturer. 

 
PART 2 PRODUCTS 
 

2.01  ACCEPTABLE MANUFACTURERS 
A. Gemini Incorporated (103 Mensing Way, Cannon Falls, MN 55009 Ph: 800-538-8377) 
B. Leeds Architectural Letters of Alabama, Inc. (P.O. Box 40, Leeds AL 35094 Ph: 205-

699-5271) 
C. Other manufacturers may be approved upon request. 
 

2.02 MATERIALS 
A. Aluminum 
 

2.03 FINISHES 
A. Baked Enamel, bead-blasted returns.  

 
2.04 MOUNTING HARDWARE 

A. Cast metal letters have threaded stud bosses for stud insertion. 
B. Aluminum letters under 18” use aluminum studs 
C. All other letters use stainless steel studs. 
 

2.05 MANUFACTURE 
A. Letter shall be Helvetica Bold letterstyle and shall be 8 inches high, and as indicated 

on the drawings. 
B. Mounting shall be projected spacer and a mounting template designating stud 

locations is required for mounting on all surfaces. 
 
PART 3 EXECUTION 
 

3.01 INSTALLATION 
A. A qualified installer shall install cast letters. 
 

3.02 WARRANTY 
A. Letters are to be guaranteed for the life of the business against defects. 

 
 

 
  
END. 
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 SECTION  10522 
 
 FIRE EXTINGUISHERS, CABINETS, AND ACCESSORIES 
 
PART 1 - GENERAL 
 

1.01 SUMMARY 
A. Work Included:  

1. Portable fire extinguishers.  
2. Fire extinguisher cabinets. 
3. Fire extinguisher mounting brackets. 

 
1.02 REFERENCES 

A. Fire Protection Equipment Directory; Underwriters Laboratories Inc. (UL); 1993. 
B. NFPA 10 -- Standard For Portable Fire Extinguishers; National Fire Protection 

Association; 1994. 
 

1.03 SUBMITTALS 
A. Product Data:  Manufacturer's data showing compliance with contract 

documents. 
B. Operating and Maintenance Data:  Instruction manual complying with 

requirements of NFPA 10. 
C. Certification:  Installer shall submit written certification that the fire extinguishers 

installed comply with the contract documents and are fully and correctly charged. 
 

1.04 QUALITY ASSURANCE 
A. Provide only fire extinguishers which comply with NFPA 10. 
B. Labels:  Provide only fire extinguishers which are listed and labeled by 

Underwriters Laboratories Inc. 
 

1.05 PROJECT CONDITIONS 
A. Do not deliver or install extinguishers until just before final completion. 
B. Do not use permanent fire extinguishers for construction period fire protection. 

 
PART 2 - PRODUCTS 
 

2.01 FIRE EXTINGUISHERS 
A. Manufacturers:  Products of the following manufacturers, provided they comply 

with requirements of contract documents, will be among those considered 
acceptable: 
1. Fire extinguishers: 

a) Amerex Corporation. 
b) Buckeye Fire Equipment Co. 
c) General Fire Extinguisher Corporation. 
d) Walter Kidde, The Fire Extinguisher Co. 
e) J.L. Industries, Inc. 

B. Fire Extinguisher FE-1 : 
1. UL Rating:  4A; 80 BC 10lb. nominal size 
2. Type:  Multipurpose dry chemical (ammonium phosphate). 

a) Stored pressure type. 
3. Wall mounted w/ manufacturer listed bracket or cabinet mounted as 

indicated on drawings. 
C. Fire Extinguisher FE-2: 

1. UL Rating 20A; 120BC 20lb. nominal size. 
2. Type: Multipurpose dry chemical (ammonium phosphate). 

a) Stored pressure type. 
3. Wall mounted w/ manufacturer listed bracket. 
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D. Fire Extinguisher Cabinet FEC-1: 
1. To house one extinguisher. 

a) Extinguisher:  FE-1. 
2. Size:  Suitable size for housing fire extinguisher of type and capacity 

indicated. 
3. Style:  Semi recessed mounted, with overlapping trim, door flush with 

trim and 2 ½” rolled edge. 
4.          Vertical Duo Panel, with frame. 

a) Acrylic glazing. 
1) Clear. 

b) Door material:  Stainless steel, satin finished. 
c) Surface mounted door handle, finished to match door. 
d) Friction or roller catch. 

5. Trim (box flange or frame):  Same material and finish as door. 
6. No lettering on door or trim. 
7. Box:  Stainless steel sheet, satin finish interior. 
8. Provide wall bracket for extinguisher, inside cabinet. 
9. Hinges:  Provide hinges for each door; concealed or continuous type; 

allow full 180 degree opening of door. 
10. Exposed hinges:  Finish to match door. 
11. Acceptable Manufacturers: 

a)J.L. Industries. 
b)Larsen’s Manufacturing Co. 
c)Potter-Romer, Inc. 

12.       One hour fire resistance rating for all cabinets located within fire rated  
     walls. 

E.Brackets:  Provide wall bracket for each wall-mounted extinguisher. 
 
PART 3 - EXECUTION 
 

3.01 INSTALLATION 
A. Perform installation in accordance with the manufacturer's instructions except 

where more stringent requirements are shown or specified, and except where 
project conditions require extra precautions or provisions to ensure satisfactory 
performance of the work. 

B. Install extinguishers in locations indicated. 
C. Install brackets for wall mounted extinguishers at height necessary to place the 

top of the extinguisher at 48 inches above finish floor. 
D. Install extinguishers. 

 
3.02 OWNER PERSONNEL INSTRUCTION 

A. Instruct designated personnel of Owner in: 
1. Operation of extinguishers. 
2. Frequency of inspection and maintenance. 
3. Procedures for inspection and maintenance. 
4. Designation of inspection and maintenance entity.  

END. 
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SECTION 10810 
 
 TOILET ACCESSORIES 
 
 
PART 1 GENERAL 
 

1.01   SUBMITTALS 
Submit manufacturer's descriptive literature including mounting details for Architect's 
approval prior to delivery to the site. 

 
PART 2 PRODUCTS 
 

2.01   MATERIALS 
A.  Approved Manufacturers:  Bobrick Washroom Equipment, Inc., American 

Specialties, Inc., Bradley Corp., Excel Mfg. Co., Tubular Specialties Mfg. Co.;  
World Dryer Corp; A&J Washroom Accessories. Design basis is Bobrick, with 
numbers listed below. 

B.  Grab Bar, Toilet Partitions:  1-1/4" to 1-1/2" diameter x 18 gauge wall, wall 
clearance Type 302 stainless steel with nonslip surface, mounted with concealed 
fastenings, toggle bolts into masonry and through bolts into toilet partitions. At 
each handicapped water closet, mount grab bars as follows: 
1.  At rear wall, provide 36" long grab bar mounted 33" above finished floor.  

Bobrick, B-5806 x 36 at gang toilets lower to 25" A.F.F. 
2.  At side wall, provide 42" long grab bar mounted 12" off rear wall 33" 

above finish floor Bobrick, B-5806 x 42 at gang toilets lower to 25" A.F.F. 
C.  Mirror: size 18" x 36", 1/4" polished tempered glass with ½" x ½" x ½" stainless 

steel channel frame bright polished on theft-proof hangers.  See drawings for 
mounting height.  Bobrick, Model No. B-290 1836.    

D.  Toilet tissue holders: Royce Rolls Ringer Company, P.O. Box 1831, Grand 
Rapids, Michigan 49501-1831; 2 Roll TP-2 with Master locks TP Lock, one per 
unit. 

E.  Mop Holder: Bobrick, Model B-223 x 48 (locate 1 at each mop sink). 
F.  Recessed Paper Towel Dispenser and Waste Receptacle: Bobrick, Model B-

3944. 
G.  Surface Mounted Paper Towel Dispenser: Bobrick, Model B-262.  Mount towel 

dispenser at 48" A.F.F. (Single Toilets). 
 
PART 3 EXECUTION 
 

3.01   INSTALLATION 
A.  Coordinate work with other trades involved where accessories are built into other 

construction. 
B.  Drill holes through toilet partition panels with sharpdrills to prevent damage to the 

facing materials.  Provide stainless steel through bolts with one-way heads to 
secure units to toilet partitions. 

C.  Units attached to masonry shall be secured with expansion or toggle bolts drawn 
up tight.  Units attached to gypsum board shall be secured by sheet metal screws 
to metal studs or solid blocking. 

D.  Install all units plumb and in line.  Protect finishes untildate of final inspection. 
F. Contractor will install toilet tissue holders. 

 
END 
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SECTION 13910 
 

FIRE PROTECTION BASIC MATERIALS AND METHODS 

PART 1  GENERAL 

 1.01 SECTION INCLUDES 

A. Pipe, fittings, valves, and connections for sprinkler systems. 

1.02 REFERENCES 

A. ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings; The American Society 
of Mechanical Engineers; 1998. 

B. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of 
Mechanical Engineers; 1998. 

C. ASME B16.4 - Gray Iron Threaded Fittings; The American Society of Mechanical 
Engineers; 1998. 

D. ASME B16.9 - Factory-made Wrought Steel Buttwelding Fittings; The American 
Society of Mechanical Engineers; 2001. 

E. ASME B36.10M - Welded and Seamless Wrought Steel Pipe; The American 
Society of Mechanical Engineers; 2001. 

F. ASTM A 47/A 47M - Standard Specification for Ferritic Malleable Iron Castings; 
1999. 

G. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless; 2002. 

H. ASTM A 135 - Standard Specification for Electric-Resistance Welded Steel Pipe; 
2001. 

I. ASTM A 795 - Standard Specification for Black and Hot-Dipped Zinc-Coated 
(Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use; 2000. 

J. AWS D1.1 - Structural Welding Code - Steel; American Welding Society; 2002. 

K. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; 
American Water Works Association; 1999 (ANSI/AWWA C105/A21.5). 

L. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire 
Protection Association; 1996. 

M. NFPA 24 - Standard for the Installation of Private Fire Service Mains and Their 
Appurtenances; National Fire Protection Association; 1995. 

N. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems; National 
Fire Protection Association; 1996. 

O. NFPA 72 - National Fire Alarm Code; 1996. 

P. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; 1997. 

Q. SBCCI - Standard Fire Prevention Code; 1994 with 2000 Georgia State 
Amendments. 

R. UL 262 - Gate Valves for Fire-Protection Service; Underwriters Laboratories Inc.; 
1994. 

S. UL 312 - Check Valves for Fire-Protection Service; Underwriters Laboratories Inc.; 
1993. 

T. Chapter 120-3-3 of the Rules of the Safety Fire Commissioner dated January 10, 
2000. 
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U. Standard Building Code, Georgia Edition, 1994 with 2000 Georgia State 
Amendments.   NFPA Code, where more strigent, shall take precedence. 

1.03 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide manufacturers catalogue information.  Indicate valve data 
and ratings. 

C. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor 
and wall penetration seals.  Indicate installation, layout, weights, mounting and 
support details, and piping connections. 

D. Project Record Documents:  Record actual locations of components and tag 
numbering. 

E. Operation and Maintenance Data:  Include installation instructions and spare parts 
lists. 

1.04 DELIVERY, STORAGE, AND PROTECTION 

A. Deliver and store valves in shipping containers, with labelling in place. 

B. Provide temporary end caps and closures on piping and fittings. Maintain in place 
until installation. 

1.05 EXTRA MATERIALS 

A. See Section 01600 - Product Requirements, for additional provisions. 

PART 2  PRODUCTS 

2.01 GENERAL SYSTEM AND PRODUCT REQUIREMENTS 

A. Sprinkler Systems:  Conform work to NFPA 13. 

B. Welding Materials and Procedures:  Conform to ASME Code. 

2.02 ABOVE GROUND PIPING 

A. Steel Pipe: ASTM A 795 Schedule 10 or ASTM A 53 Schedule 40, black. Piping 2" 
and smaller shall be treaded. Piping 2 1/2" and larger shall be grooved with rigid 
couplings. 

1. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings and ASME 
B16.4, threaded fittings. 

2. Malleable Iron Fittings:  ASME B16.3, threaded fittings and ASTM A 47/A 
47M. 

3. Mechanical Grooved Couplings:  Rigid malleable iron housing clamps to 
engage and lock, "C" shaped elastomeric sealing gasket, steel bolts, nuts, 
and washers; galvanized for galvanized pipe. 

 

2.03 PIPE HANGERS AND SUPPORTS 

A. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split 
ring. 

B. Hangers for Pipe Sizes 2 inches and Over:  Carbon steel, adjustable, clevis. 

C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger 
rods. 

D. Vertical Support:  Steel riser clamp. 

E. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 
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concrete pier or steel support. 

F. Provide support for any vertical pipe 36" in length or greater except armovers. 
Provide supports 12'-0" O.C. maximum or at floor levels. 

2.04 GATE VALVES 

A. Up to and including 2 inches: 
1. Manufacturers: 

a. Nibco Scott; Product T-104-O. 
b. Crane; Product 459. 
c. Jenkins; Product 275U. 
d. Hammond; Product 1B681. 
e. Stockham; Product B-133. 
f. Kennedy; Product Fig. 66. 

2. Bronze body, bronze trim, rising stem, handwheel, solid wedge or disc, 
threaded ends. 

B. Over 2 inches: 
1. Manufacturers: 

a. Nibco Scott; Product F-607-OTS. 
b. Crane; Product 467. 
c. Jenkins; Product 825-A. 
d. Hammond; Product 1R1154. 
e. Stockham; Product G-634. 
f. Kennedy; Product Fig. 68. 

2. Iron body, bronze trim, rising stem pre-grooved for mounting tamper 
switch, handwheel, OS&Y, solid rubber covered bronze or cast iron 
wedge, flanged ends. 

2.05  GLOBE VALVES: BRONZE BODY, RUBBER DISC, UNION BONNET, 174 W.W.P., 
 THREADED ENDS. 

A. Up to and including 2 inches: 
1. Manufacturers: 

a. Nibco-Scott; Product KT-65. 
b. Kennedy; Product 97SD. 
c. United; Product 125S. 
d. Fairbanks; Product 4691-3. 

B. ANGLE VALVES: Bronze body, rubber disc, union bonnet, 174 non-shock cold 
water, threaded ends. 

1. Up to and including 2 inches: 
a. Manufacturers: 

1) Nibco-Scott; Product T-301-W. 
2) Kennedy; Product 985D. 
3) United; Product 126S. 
4) Fairbanks; Product 4691-3. 

 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 

B. Remove scale and foreign material, from inside and outside, before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

D. Storage:  All piping shall be stored above ground and protected to prevent dirt and 
debris from entering pipe. 
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3.02 INSTALLATION 

A. Install sprinkler system and service main piping, hangers, and supports in 
accordance with NFPA 13 and these specifications. 

B. Route piping in orderly manner, plumb and parallel to building structure.  Maintain 
gradient. 

C. Install piping to conserve building space, to not interfere with use of space and 
other work. 

D. Group piping whenever practical at common elevations. 

E. Sleeve pipes passing through partitions, walls, and floors. 

F. Install piping to allow for expansion and contraction without stressing pipe, joints, 
or connected equipment. 

G. Reducing Tees:  Weld-on threaded outlet tees and Coupolet-300 by Bonney Forge 
Division of Energy Products Group, Central Sprink 701, "TEE-LET" 300 by Merit 
Manufacturing Corp., NAP300 by North Alabama Pipe Corp., F400 by Grinnell 
Corp. may be used for side outlet reducing tees more than two pipe sizes smaller 
than main.  Discs shall be retrieved and connected to pipe at point of cutting.  
Cutting shall comply with NFPA 13, Chapter 2-5.2. 

H. Couplings may be used on gridded systems at only one end of each gridded 
branch line or on 2 1/2" or larger riser nipple to 2" or smaller branchline to facilitate 
connection provided that the coupling is connected to piping by a cut groove. 
Rolled grooves are not acceptable. 

I. Pipe Hangers and Supports: 
1. Install hangers to provide minimum 1/2 inch space between finished 

covering and adjacent work. 
2. Place hangers within 12 inches of each horizontal elbow. 
3. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design 

hangers for pipe movement without disengagement of supported pipe. 
4. Support vertical piping at every other floor.  Support riser piping 

independently of connected horizontal piping. 
5. Where several pipes can be installed in parallel and at same elevation, 

provide multiple or trapeze hangers. 

J. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to 
maintain top of pipe level. 

K. Prepare pipe, fittings, supports, and accessories for finish painting.  Where pipe 
support members are welded to structural building framing, scrape, brush clean, 
and apply one coat of zinc rich primer to welding.  Refer to Section 09900. 

L. Do not penetrate building structural members unless indicated. 

M. Provide sleeves when penetrating floors and walls. Seal pipe and sleeve 
penetrations to achieve fire resistance equivalent to fire separation required. 

N. Die cut threaded joints with full cut standard taper pipe threads with red lead and 
linseed oil or other non-toxic joint compound applied to male threads only. 

O. Install valves with stems upright or horizontal, not inverted. Remove protective 
coatings prior to installation. 

P. Provide gate valves for shut-off or isolating service. 

Q. Provide drain valves at main shut-off valves, low points of piping and apparatus. 

END. 
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SECTION 13925 
 

FIRE SUPPRESSION SPRINKLERS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Wet & Dry Type Sprinkler Systems. 

B. Systems design, installation, and certification. 

C. Fire department connections. 

1.02 REFERENCES 

A. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current 
edition. 

B. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire 
Protection Association; 2002. 

C. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; 
current edition. 

1.03 SUBMITTALS 

A. Refer to Section 15010 for qualifications, tests required, submittal procedures, etc. 

B. Product Data:  Provide data on sprinklers, valves, and specialties, including 
manufacturers catalog information.  Submit performance ratings, rough-in details, 
weights, support requirements, and piping connections. 

C. Shop Drawings: 
1. Submit preliminary layout of finished ceiling areas indicating only sprinkler 

locations coordinated with ceiling installation. 
2. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, 

sprinklers, components and accessories.  Indicate system controls. 
3. Submit shop drawings, product data, and hydraulic calculations to Fire 

Marshal for approval and to Architect for review. Submit to Architect prior 
to submitting to Fire Marshal. Submit proof of approval to the Architect. 

D. Project Record Documents:  Record actual locations of sprinklers and deviations 
of piping from drawings.  Indicate drain and test locations. Provide copy of as-built 
drawings in [Autocad, release 14 or later] [microstation] format. 

E. Manufacturer's Certificate:  Certify that system has been tested and meets or 
exceeds specified requirements and code requirements. All certificates shall be 
signed by certificate holder. 

F. Operation and Maintenance Data:  Include components of system, servicing 
requirements, record drawings, inspection data, replacement part numbers and 
availability, and location and numbers of service depot. 

1.04 QUALITY ASSURANCE 

A. Maintain one copy of referenced design and installation standard on site. 

B. Conform to UL requirements. 

C. Design system under direct supervision of a NICET Level III certificate holder 
experienced in design of this type of work and licensed in the State of Georgia. 

D. Manufacturer Qualifications:  Company specializing in manufacturing the Products 
specified in this section with minimum three years documented experience. 

E. Equipment and Components:  Provide products that bear UL label or marking. 
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F. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc., as suitable for the purpose specified and indicated. 

1.05 DELIVERY, STORAGE, AND PROTECTION 

A. Store products in shipping containers and maintain in place until installation.  
Provide temporary inlet and outlet caps.  Maintain caps in place until installation. 

1.06 EXTRA MATERIALS 

A. Provide extra sprinklers of type and size matching those installed, in quantity 
required by referenced NFPA design and installation standard. 

B. Provide suitable wrenches for each sprinkler type. 

C. Provide metal storage cabinet located adjacent to alarm valve. 

PART 2  PRODUCTS 

2.01 SPRINKLER SYSTEM REQUIREMENTS 

A. Sprinkler System:  Provide coverage for entire building addition. 

B. Occupancy: Light hazard; comply with NFPA 13. 

2.02 SPRINKLERS: 

A. Manufacturers: 
1. Acceptable manufacturers are Central, Automatic Sprinkler, Reliable, 

Gem, Star, and Viking. 
2. All sprinklers installed shall be by the same manufacturer. 

a. Suspended Ceiling Type:  Recessed pendant type with matching 
flush push on two piece escutcheon plate. 

1) Finish:  Chrome plated. 
2) Escutcheon Plate Finish:  Chrome plated. 
3) Fusible Link:  Quick response Glass bulb type 

temperature rated for specific area hazard. 
b. Exposed Area Type:  Standard upright type with guard in MER. 

1) Finish:  Chrome plated. 
2) Fusible Link:  Fusible solder link type temperature rated 

for specific area hazard. 
c. Sidewall Type:  Standard concealed horizontal sidewall type with 

matching flush push on two piece escutcheon plate. 
1) Finish:  Enamel, color – AS SELECTED. 
2) Escutcheon Plate Finish:  Enamel, color – AS 

SELECTED. 
3) Fusible Link:  Glass bulb type temperature rated for 

specific area hazard. 
d. Dry Sprinklers:  Exposed pendant type. 

1) Finish:  Chrome plated. 
2) Escutcheon Plate Finish:  Chrome plated. 
3) Fusible Link:  Fusible solder link type temperature rated 

for specific area hazard. 
e. Guards: Finish to match sprinkler finish. 

2.03 PIPING SPECIALTIES 

A. Wet Pipe Sprinkler Alarm Valve:  Check type valve with divided seat ring, rubber 
faced clapper to automatically actuate water motor alarm, with pressure retard 
chamber and variable pressure trim; with test and drain valve. Central, Automatic 
Sprinkler, Gem, Star, Viking, Grinnell. 

B. Dry Pipe Sprinkler Alarm Valve:  Check type valve with divided seat ring, rubber 
faced clapper to automatically actuate water motor alarm and electric alarm, with 
accelerator; with test and drain valve. 
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C. Water Motor Alarm:  Hydraulically operated impeller type alarm with aluminum 
alloy chrome plated gong and motor housing, nylon bearings, and inlet strainer. 
By same manufacturer as Alarm Valve. 

D. Water Flow Switch:  Vane type switch for mounting horizontal or vertical, with two 
contacts; rated 10 amp at 125 volt AC and 2.5 amp at 24 volt DC. Notifier, 
Simplex, Potter, Grinnell. 

E. Tamper Switch: Switch designed for installation on indicator valves with cased 
aluminum housing with red finish. Notifier, Simplex, Potter, Grinnell. 

F.  Fire Department Connections: Elkhart, Croker Standard, Potter Roemer. 
1. Type:  Free standing type with ductile iron pedestal chrome plated finish. 
2. Outlets:  Two-way with thread size to suit fire department hardware; 

threaded dust cap and chain of matching material and finish. 
3. Drain:  3/4 inch automatic drip, outside. 
4. Label (Red Metal Signage w/ raised 2” high White Letters) 
 a. Provide for sign FDC; "Fire Department Connection, Sprinkler.” 

b. Refer to Civil Plan for proposed FDC location. Confirm locations with 
City of Valdosta Fire Department prior to Fire Marshal Submission 
and review of shop drawings. 

G. Alarm Check Valve-Riser:  Alarm check valve for vertical installation with retarding 
chamber F.M. approved and U.L. listed.  Fine grain cast iron body, rubber faced 
bronze clapper, 175 PSI W.W.P., and water motor alarm.  (See Detail).  Central, 
Viking, Automatic Sprinkler, GEM, Star, Grinnell. 

2.04 AIR COMPRESSOR 

A. Compressor:  Single unit, electric motor driven, motor, motor starter, safety valves, 
check valves, air maintenance device incorporating electric pressure switch and 
unloader valve. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with referenced NFPA design and installation standard and 
these specifications. 

B. Install equipment in accordance with manufacturer's instructions. 

C. Place pipe runs to minimize obstruction to other work. 

D. Place piping in concealed spaces above finished ceilings. 

E. Center sprinklers in two directions in ceiling tile and provide piping offsets as 
required. 

F. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, 
and sprinkler escutcheons do not receive field paint finish.  Remove after painting.  
Replace painted sprinklers. 

G. Flush entire piping system of foreign matter. 

H. Install guards on sprinklers where indicated. 

I. Hydrostatically test entire system. 

J. Require test be witnessed by authority having jurisdiction, Architect or his 
designated representative. 

3.02 INTERFACE WITH OTHER PRODUCTS 

A. Ensure required devices are installed and connected as required to fire alarm 
system including but not limited to Floor control valves, alarm check valve, 
elevator shaft isolation valve, Post Indicator Valve and backflow device valves. 
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3.03 SCHEDULES 

A. System Hazard Areas: 
1. Offices & Exam Areas:  Light Hazard, Wet. 
2. MER & Storage Spaces:  Ordinary Hazard, Group 1, Wet. 
3. Attic, Porch, & Covered Canopies:  Light Hazard, Dry. 

B. Sprinklers: 
1. Manufacturer: Central, Viking, Automatic Sprinkler, Gem, Star, Reliable. 

END. 
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SECTION 15010 
 

GENERAL MECHANICAL REQUIREMENTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Definitions. 

B. Regulatory Requirements indicating applicable Codes, Ordinances and 
Regulations. 

C. Submittal Procedures Supplementing Section 01300. 

D. Operating and Maintenance Manuals. 

E. Execution Requirements common to Division 15 systems. 

F. Pipe Sleeves within building. 

G. Pipe Sleeves in footings and foundations. 

H. Equipment bases and housekeeping pads. 

I.  Service Connections. 

J. Cleaning Requirements. 

1.02 ALTERNATIVES 

A. Refer to Section 01030 - Alternates, for product alternatives affecting this Division. 

1.03 DEFINITIONS 

A. Manufacturer’s Representatives:  Wherever MANUFACTURER'S 
REPRESENTATIVE is referred to in this division, said representative shall be 
regularly employed by the manufacturer to perform similar activities to those 
called for herein, which indicates his competence in that field of work. 

B. Concealed:  Where the word concealed is used in this Division, it shall mean items 
above ceilings, in attics, in crawl spaces, in chases, in tunnels, in cabinet work, 
and under counters or equipment so as to be not visible from an elevation of 5 
feet at a horizontal distance of 10 feet. 

C. Finished Spaces or Areas:  Where finished spaces or areas are referred to in this 
Division, it shall mean all spaces except concealed spaces, mechanical rooms, or 
boiler rooms unless otherwise noted. 

D. Provide:  Furnish and install. 

E. Control and Interlock Wiring:  All wiring, both line voltage and low voltage, other 
than power wiring from an electrical distribution panel, through the primary control 
device, to the item of equipment. 

F. Primary Control Device:  That ONE device for any item of equipment which 
interrupts power flow during normal operation.  Where magnetic starters are 
provided, they are the primary control.  For items not switches by starters, the 
primary control device will be that ONE thermostat, time clock, manual switch, 
aquastat, P.E. switch, or relay performing the primary switching. 

G. Diagrammatic:  A drawing that shows arrangement and relations (as of parts).i.e: 
A diagrammatic drawing uses symbols rather than pictorial representation of 
pipes, ducts, conduit and other items shown and is not necessarily to scale.  
Arrangement, location, and sizes shown are firm. 

H. Readily Accessible:  Where items are specified to be readily accessible, they shall 
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be available for maintenance or use in space, above a lay-in ceiling or through an 
access door from floor elevation, or by standing on an 8-foot ladder. 

I. Noted, Indicated or Shown:  Where the terms "Noted", "Indicated" or "Shown" are 
used in these specifications, the words "in the specifications or on the plans" shall 
be inferred. 

J. Detail:  Where reference is made to a Detail, the Detail shall be on the plans unless 
otherwise noted. 

K. Specifications:  Where reference is made to these specifications, it shall be 
inferred in this Division of specifications. 

L. Notification by The Contractor, and Instructions to The Contractor:  Where 
reference is made in these specifications to notification by or instructions given to 
the Contractor, it shall be inferred that the the Architect shall be the instructor or 
shall be notified, as the case exists. 

M. Division or Section Reference:  Where reference is made to another Division or 
Section within this Division, refer to specifications table of contents for Division, 
Section, or Page Number. 

N. Flow Diagram:  A single-line, two-dimension, non-scaled drawing depicting 
arrangement and sequence of equipment, valves, controls, thermometers, 
gauges, and other specialty devices in a pipe or duct system. 

1.04 REGULATORY REQUIREMENTS 

A. Where requirements of these specifications exceed specified codes and 
ordinances, conform to these specifications.   

B. Materials and equipment included in Underwriters Label Service shall bear that 
label. Electrical equipment shall be U.L. approved as installed. 

C. Jurisdiction:  Where codes or guides refer jurisdiction to local governing code 
officials, such official in this procedure shall be the State Fire Marshal. 

D. Permits: Obtain all permits, paying all fees in connection therewith.  At completion, 
have work inspected by proper authorities and furnish the Architect for the Owner 
an inspection certificate showing approval of installation. 

E. Plumbing:  Conform to the SBCCI Standard Plumbing Code (International 
Plumbing Code), 2012 edition, with all State of Georgia Amendments. 

F. Fire Prevention Precautions in Cutting and Welding Areas:  Conform to Article 
2904 Fire Prevention Precautions, SBCCI Standard Fire Prevention Code 
(International Fire Code), 2012 Edition, with all State of Georgia Amendments, for 
all work involving cutting and welding. 

G. HVAC:  Conform to the SBCCI Standard Mechanical Code (International 
Mechanical Code), 2012 edition with all State of Georgia Amendments. 

H. Energy: Conform to the CABO Model Energy Code, 1995 Edition, with 2000 
Georgia State Amendments, and the International Energy Conservation Code, 
Latest Edition, with all State of Georgia Amendments. 

I. Electrical:  Refer to Division 16000. Conform to the National Electrical Code, NFPA 
70, 2011 edition. 

J. Building Code:  Conform to the SBCCI Standard Building Code (International 
Building Code), 2012 Edition with all State of Georgia Amendments. 

1.05 PERFORMANCE REQUIREMENTS 

A. Requirements specified herein are minimum.  All equipment, when installed, shall 
perform equal to or exceed specified requirements. 
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1.06 VALUE ENGINEERING: 

A. Where the Contractor is requested to offer or make Value Engineering suggestions 
as a means of reducing the Project Cost, the Contractor shall present suggestion 
in the format prescribed herein. 

B. Provide each suggestion in writing referencing the specific element involved, ie. 
specification article and/or drawing/detail number(s). 

C. State how the proposed change impacts the project, ie. change in life expectancy, 
increased operating costs, etc. in addition to the reduction of first cost (Amount of 
cost reduction.). 

D. State how the change will impact the Construction Schedule. 

E. Where the change impacts the contract drawing(s), provide a sketch of the 
proposed change to assist in the evaluation process.  If the suggestion is 
approved, the Contractor shall provide a drawing, as a part of the shop drawing 
process, showing the Contractor's proposed changes. 

F. Each suggestion shall include specific language commenting that the proposed 
change has been or has not been successfully made previously one or more 
similar projects. 

1.07 SUBMITTALS 

A. Refer to Section 01300 - Submittals, for general submittal procedures. 

B. Supplementing Division 1 requirements; The Contractor shall: 
1. Review the submittal data and check to ensure compliance with 

specifications prior to submitting.  
a. The Contractor agrees that submittals of equipment and material 

and shop drawings of equipment and material layouts required 
under provisions of these specifications and processed by the 
Architect are not Change Orders.  The purpose of submittals is to 
demonstrate that The Contractor understands the design concept 
of the project by indicating the equipment and materials he 
intends to furnish and install, and by detailing the installation he 
intends to achieve. 

b. The Contractor shall conform to the requirements of the Contract 
Documents unless a change order is issued. The Contractor shall 
identify on each submittal and in letter form to the the Architect 
any and all deviations from the Contract Documents. 

c. Any submittal or shop drawing not conforming to the Contract 
Documents without this identification and notification shall be 
assumed to be marked "Revise and Resubmit" (The Contractor 
acknowledges this by the submission), and The Contractor shall 
promptly resubmit said submittal so as to be in full compliance 
with the Contract Documents. 

d. Failure of The Contractor to provide this information during the 
shop drawing phase shall make The Contractor responsible for all 
changes to achieve compliance with the Contract Documents 
without additional compensation. 

2. Assemble the submittal data in compete sets in hard back three-ring 
binders, separated by trade, (HVAC, Plumbing, and Fire Protection), and 
bound with numbered index sheets and tabs.  Submittal data shall be 
submitted at one time unless unavailable data such as control submittal 
would delay project progress.  Data shall include capacities, complete 
installation instructions, dimensional data and electrical data, BHP, motor 
HP, operating weights and load distribution at mounting points. 
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3. Identify all submittals by a cover sheet showing project name, specification 
sections, drawing or detail number, room number, date, revision date,  

 
 contractor and subcontractor's organization and project manager with 

phone number, the model, style and size of item being submitted with 
manufacturers' representative, salesman (or a preparer who can answer 
questions), and preparer's phone number. 

4. Manufacturers' standard drawings shall be modified by deletions or 
additions to show only items applicable to this project. 

5. Prepare a master list of submittal proposed to be submitted on the project.  
This list shall be updated for each submission and shall be the first 
sheet(s) of the submission in the quantity that is submitted for review.  
The information and general format shall contain an Tab number, Item 
Description, Item Status and any comment. 

6. Provide a Letter stating that all submittals have been checked for 
compliance with specifications. 

C. Tabulation of Power Wiring Requirements:  Within 60 Days of the Notice to 
Proceed, provide a Tabulation of Power Wiring Requirements of all proposed 
equipment, including H.P., amps, voltage, phase and KW, tabulated on a separate 
sheet.  A copy of the tabulation shall be transmitted independently to the 
Contractor, the Architect and to all affected trades.  (Refer to Electrical Drawings 
for electrical provisions for equipment.) 

D. Product Data: 
1. Provide data specific to the Product proposed indicating capacity data, all 

standard and optional features to be supplied and all accessories and 
options available for that product. 

2. Manufacturer's standard drawings shall be modified by deletions or 
additions to show only items applicable to this project. 

E. Warranty:  Submit manufacturer warranty and ensure that forms have been 
completed in the Owner 's name and registered with manufacturer. 

1.08 OPERATING AND MAINTENANCE MANUALS 

A. Three (3) bound and indexed Operating and Maintenance Manuals shall be 
prepared by The Contractor for all equipment and be submitted for approval a 
minimum of two months prior to the Final Inspection. Two (2) approved copies 
shall be delivered to the Using Agency at the final inspection. 

B. Each Manual shall be compiled as follows: 
1. Data shall be bound in smooth surface hard back commercial quality 

three-ring notebooks with project identification shown on the front cover 
and binding back.  Identification labels shall be typed and adhered with 
waterproof glue. 

2. Notebooks shall have 9-1/2-inch by 11-1/2-inch covers with back width to 
permit the covers to lie parallel or to converge, and have not less than 1-
1/2-inch back width. 

3. Index divider sheets of heavy Manila paper shall be inserted between each 
section of the Manual with a 2-inch x 1/3-inch ready-cut shield tab 
attached to each sheet for identification of sections. 

4. Data sheets and diagrams shall be 8-1/2-inch x 11-inch or be mounted on 
8-1/2-inch x 11-inch sheets of 16-pound paper if smaller, with reinforced 
11-inch mechanically perforated edges.  Drawings and diagrams larger 
than 8-1/2-inch by 11-inch shall be folded up from the bottom to form a 
height of 11-inches and folded to the left to form a width of 8-1/2-inches. 

5. Table of Contents(Index) sheets shall be provided in the order listed with 
identifications typed in capital letters. 

C. Each Manual shall contain the following information, data and drawings: 
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1. Copies of submittals (with Engineer's review comments and stamp), 
equipment and materials. 

2. Manufacturer's installation, operating and maintenance instructions for 
each item of equipment with moving parts including recommended 
frequency of inspections and maintenance for one year's  period of time. 

3. Manufacturer's list of renewal parts for each item of equipment with 
recommended stock items and quantities indicated. 

4. Control diagrams, electrical interlock diagrams, and control valve lists. 
5. Copies of shop drawings showing layouts and construction details. 
6. Copies of Test and Balance Reports including list of instruments and 

description of methods employed. 

1.09 QUALITY ASSURANCE 

A. Installer Qualifications: 
1.  Wherever the word "company" or "firm" is used in these subparagraphs, it 

shall mean the contractor/subcontractor of record for the installations 
used for proficiency qualification. 

2. Refer to the individual sections within this division for additional installer 
qualification requirements. 

3. Plumbing: 
a. The Contractor expressly warrants that the company performing 

the installation of the plumbing systems has demonstrated 
proficiency in the installation and adjustment of such systems by 
the successful performance of work of the nature specified herein 
on at least three commercial or institutional buildings, each 
containing minimum of 50 plumbing fixtures. 

b. The Contractor also warrants that the aforesaid installer, if any, 
has been licensed by the State of Georgia performing services of 
the nature specified herein for at least five years. 

4. Air-Conditioning: 
a. The Contractor expressly warrants that the company performing 

the installation of the air conditioning systems has demonstrated 
proficiency in the installation, start-up and adjustment of such 
systems by the successful performance of work of the nature 
specified herein on at least three commercial or institutional 
buildings, each containing minimum of 100 tons capacity or 
greater with ducted air distribution, and refrigerant piping, 
incremental units excluded. 

b. The contractor further warrants that the aforesaid subcontractor, 
if any, has trained personnel, instruments, tools, and equipment 
to perform the installation, start-up, instruction and maintenance 
service specified. 

c. The Contractor also warrants that the aforesaid installer, if any, 
has been in business performing services of the nature 
specified herein for at least five years. 

5. Testing and Balancing: Refer to Section 15950. 
6. Fire Protection 

a. The Contractor expressly warrants that the company performing 
the installation of the fire protection systems has demonstrated 
proficiency in the installation, start-up and adjustment of such 
systems by the successful performance of work of the nature 
specified herein on at least 10 commercial or institutional 
buildings, each containing minimum of 15,000 square feet of 
protected area or greater. 

b. The Contractor further warrants that the aforesaid subcontractor, if 
any, has trained personnel, instruments, tools, and equipment to 
perform the installation specified.  

c. The Contractor also warrants that the aforesaid installer, if any, 
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has been in business performing services of the nature specified 
herein for at least five years. 

d. Provide a certificate of competency in accordance with State of 
Georgia Regulations, HB 1491, Act 1392, January 1, 1983. 

 

B. Activity Log Book  
1. A Log Notebook of tear-out sheet type, with consecutively numbered 

pages shall be maintained on site by the Project Superintendent providing 
a continuous record of tests, equipment start-up, system cleaning, system 
start-up/check out for the length of the project. 

2. Notebook entries shall include data; description of test/clean-up/check out; 
sub-contractor involved; personnel involved; and results. 

1.10 WARRANTY 

A. Refer to Section 01700 - Contract Closeout, for additional warranty requirements. 

B. Where extended warranties beyond The Contractor's one (1) year warranty are 
specified, the additional warranty time shall start at the end of the The Contractor's 
warranty. 

C. Correct defective Work within a one year period after Date of Substantial 
Completion. 

PART 2  PRODUCTS-NOT USED. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Hazardous Materials: 
1. A/E's Responsibility:  Plans and specifications have been prepared by the 

A/E for the Owner without the A/E having conducted investigation as to 
the presence of asbestos or hazardous waste on the project.  Not being a 
part of this contract, the A/E has not charged any fees and has not and 
will not advise the Owner with regard to the detection and/or removal of 
asbestos or hazardous waste.  the Owner is aware that asbestos or 
hazardous waste could be present and will make all decisions with regard 
to its removal.  The removal of all hazardous materials and encapsulation 
of remaining surfaces is the sole responsibility of the Owner. 

2. If the Contractor observes the existence of a friable material which must be 
disturbed during the course of his work, The Contractor shall promptly 
notify the Owner and the Architect.  The Owner shall make all 
arrangements regarding testing and removal or encapsulation of asbestos 
material if present.  The Contractor shall not perform any work pertinent to 
the friable material prior to receipt of special instructions from the Owner 
through the Architect. 

3. "Friable Material" is any material which can be crumbled, pulverized or 
reduced to a powder by hand pressure when dry. 

B. Refer to the specifications and Architectural and Structural drawings for additional 
requirements pertaining to work under this discipline.  Notify the Architect for 
clarification in the event of conflict. 

C. All materials of systems installation exposed in hollow spaces that are used as 
ducts or plenums shall have a flame spread rating of 25 or less and a smoke 
development rating of 50 or less. 

3.02 PREPARATION 

A. Drawings are diagrammatic and show the general proximity of the equipment, 
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ducts, and pipes, etc., are not to be scaled, and do not include all required 
changes in direction or offsets necessary in coordinating the installation of various 
materials either between trades or within the same trade.  All dimensions shall be 
verified at the building site.  Prefabrication and/or installation of work from 
drawings shall be at The Contractor's risk.  Refer to Architectural plans for exact 
building dimensions and details. 

B. Space Conditions: 
1. All apparatus shall fit into the available spaces in the building and must be 

introduced into the building so as not to cause damage to the structure.  
Equipment larger than access to equipment spaces shall be 
disassembled into subassemblies for installation. 

2. Where deviations from the plans are required in order to conform to the 
space limitations, such changes shall be made at no additional cost to the 
Owner and shall be subject to approval. 

3. All equipment requiring service shall be made accessible. Coordinate 
piping and ductwork installation to avoid conflict with other trades. 

C. Where new work is specified tying into old work and materials are different from 
existing, the contractor shall request a clarification from the Architect prior to 
performing the work. 

3.03 INSTALLATION 

A. Clearance above and in front of electrical switchgear, electrical power panels or 
control panels shall be maintained by mechanical systems so that no mechanical 
ducts, pipes, vents or equipment is routed above or across the space directly 
above this equipment in conformance with the National Electrical Code. 

B. All equipment shall be installed in accordance with manufacturers' published 
installation instructions shipped with the equipment.  In the event there is a 
discrepancy between these specifications or Drawings and the manufacturers' 
instructions, no work shall be performed until additional instructions are received. 

C. Install and connect all appliances, equipment, and appurtenances as specified, 
indicated or required in accordance with the manufacturer's instructions and 
recommendations.  Furnish and install complete auxiliary piping, water seals, 
valves, electric connections, and similar items, recommended by the manufacturer 
or as required for proper operation. 

D. After final balancing, equipment with belt drives shall have their belts operating in 
the mid-80% position of the adjustable sheave. 

E. Provide equipment belt and coupling guards shielding the perimeter and face of all 
new belt drives, shafts and couplings.  Provide openings opposite drive and driven 
shafts to permit use of revolution counter.  Guards for fans shall be supported 
from the fan and mounting base, independent of the floor or housekeeping pad. 

F. Route piping and ductwork to avoid skylights, translucent, and transparent ceilings. 

G. Pipe Sleeves in Slabs, Masonry Walls and Partitions: 
1. Provide sleeves in all slabs and walls/partitions unless otherwise noted. 
2. Masonry:  Schedule 40 black steel pipe: Sleeves shall be sized to include 

the insulation with minimum gap around insulation.  Install, without 
developing a break in the pipe insulation, according to the fire sealant 
manufacturer's installation instructions for a U.L. Listed assembly for a 
rated pipe penetration through a rated masonry wall/partition.  Omit 
sleeves on cast iron pipe through slabs on grade.  Omit sleeves in 
openings core drilled in walls and floors. 

3. Rated Drywall Partitions:  Install, without developing a break in the pipe 
insulation, according to the fire sealant manufacturer's installation 
instructions for a U.L. Listed assembly for a rated pipe penetration 
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through a rated drywall wall/partition. 
4. Non-Rated Drywall Partitions:  Omit sleeves. 

H. Pipe sleeves in footings and foundation walls: 
1. Schedule 40 black steel pipe. 
2. Water pipe, distribution piping, soil or waste pipe or building drain passing 

under a footing or through a foundation wall shall be installed in a pipe 
sleeve, two pipe sizes larger than the pipe passing through. 

3. Sleeves in walls to spaces below grade shall be provided  with 10 gauge 
leak plates. 

I. Seal sleeves and openings in mechanical room walls, fire rated partitions, and 
floors above grade vaportight, watertight, or for smoke/fire protection as 
applicable.  Refer to Section 07270 - Firestopping. 

J. Seal sleeves and openings in exterior walls vaportight, or watertight as applicable. 
Refer to Section 07900. 

K. Provide sleeve seals at all exterior pipe penetrations, above and below grade.   

Comply with manufacturer's sizing recommendations for size of pipes penetrating 
wall. 

L. Equipment and pipe support upper attachments shall be 3" x 3" x 1/4" galvanized 
steel angles, minimum, spanning structural members unless noted otherwise. 
Provide inserts and bolts for supporting pipes and equipment from structural 
members. 

M. Saw cut or core drill openings in existing or new work for the installation of the 
mechanical system.  Patching shall be performed by the trade whose work is cut.  
Contractor shall lay out and install his work ahead of the work of other trades 
wherever possible. 

3.04 INTERFACE WITH OTHER WORK 

A. Space Conditioning during construction: 
1. Coordinate with The Contractor regarding the limits of space conditions 

specified in other trade sections. Assist The Contractor in the preparation 
of the construction schedule and determine to what extent the project's 
HVAC system can be operated within the restrictions listed below to 
maintain those conditions. 

2. Ducted air handling systems shall not be placed into operation for testing 
or for temporary space conditioning until all walls in areas served by the 
system have been prepared for painting and the building is broom clean. 

3. Provide and maintain filters on all air handling equipment and terminal 
units used for space conditioning during construction. 

3.05 PIPING PRESSURE TESTS 

A. General: 
1. Provide 48 hours notification to the Architect in advance of any test. 
2. Complete tests prior to insulating. Leaks shall be repaired, defective 

materials replaced, and system shall be retested. Strike all joints in copper 
and steel piping under a pressure test. Conduct tests prior to connecting 
to equipment or isolate equipment from system. 

3. No water pressure test shall be conducted in freezing weather where 
subject to freezing. 

4. Test shall be maintained at conditions specified until approved but, in no 
event, for less than eight (8) hours minimum duration, unless otherwise 
noted. 

5. Hydrostatic pressure tests shall maintain pressure without change, except 
that due to temperature change. 
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B. Existing Piping:  Test as specified where isolation is possible, and as directed by 
the Architect. 

C. Domestic Water System:  Hydrostatic test; 150 PSIG. 

D. Soil, Waste and Vent System: Static test; 10 feet minimum head. Test system in 
its entirety or in sections. Plug all openings except highest opening above the roof. 
Water shall be kept in the the system, or in the portion under test, for at least one 
(1) hour before inspection starts; the system shall be tight at all points. 

E. Refrigerant Piping:  Refer to Section 15186. 

F. Fire Protection Piping:  Test in accordance with Code. 

G. Water Service to Fire Protection System:  Hydrostatic test, 200 PSIG. 

3.06 EQUIPMENT BASES AND HOUSEKEEPING PADS 

A. Provide housekeeping and equipment bases as shown or listed below.  Rough up 
slab under bases before pouring concrete. 

B. Submit dimensioned shop drawings showing points of loading, amount of load and 
size of equipment base to fit equipment furnished. 

C. Materials:  Refer to Section 03300 - Cast-in-Place Concrete.  Omit test cylinders 
for concrete poured under this section. 

D. Bases/Pads shall be rectangular with vertical sides 4 inches from centerline of 
anchor bolts or 2 inches from edges of equipment supports, whichever provides 
the larger dimension, side of equipment or base edge, unless otherwise noted. 

E. Height: 
1. Air Handling Units: 11 inches, minimum, unless noted otherwise on 

Drawings.  Increase frame height for unit furnished to provide space for 
condensate drain trap, refer to trap detail on drawings. 

2. Water Heater:  4-inches.   
3. Housekeeping Pads for Other Equipment:  4-inches or as shown on plans. 
4. Heat Pump Unit (5 tons and below):  Exterior concrete pad. 

F. Chamfer:  3/4 inch on edges and corners. 

G. Reinforcing:  #3 bars 12 inches on center each way.  (Base/Pad over 6 inch 
thickness.) 

H. Reinforcing:  6"x 6" 10/10 WWF at mid-depth of slab. (4 inch thick  pads.) 

3.07 SERVICE CONNECTIONS 

A. General:  Prior to excavation for or installation of any piping, determine location, 
invert and size at connection.  Advise the Architect of any discrepancies 
discovered. 

B. Water Service: Potable and Fire Protection Connect to existing and route as 
shown.  Pay all costs. 

C. Sanitary Sewer:  Connect to new septic tank systems.  Pay all costs. 

3.08 SITE UTILITIES 

A. General:  The information shown on the plans is based upon the best information 
available.  Prior to performing any work on the site, the Contractor shall contact 
the Utility Company(s) serving the facility and stake out all underground services 
in area of excavation.  Notify the Architect of any discrepancies. 

B. Verify location, sizes, materials, fluid being handled and inverts or elevation of all 
existing utilities and confirm that new pipes being routed to existing utilities can be 
installed conforming to code and as shown.  Notify the Architect of any conflicts or 



 

 
16002 Dr. Brian Griner’s Office 
Georgia Engineering & Testing, Inc. 15010- 10 

 

discrepancies prior to purchasing any materials or performing any work, extension 
of work or connection, with the exception of excavation or other work to provide 
access to the concealed utility. 

C. Recording:  The Contractor shall record the exact location and depth of any 
existing underground utilities uncovered and all new underground utilities installed 
under this contract.  Dimensions shall be from permanent structures and depth 
from a benchmark. 

D. Disposition:  At the completion of the installation of the utilities, the set of record 
drawings shall be transmitted to the the Architect for prompt review. 

3.09 STARTING EQUIPMENT AND SYSTEMS 

A. Adjust equipment for proper operation within manufacturers' published tolerances. 

B. Demonstrate proper operation of systems and equipment to the Owner 's 
designated representative. 

3.10 DEMONSTRATION, TRAINING AND INSTRUCTIONS 

A. Frame sequence of operation under glass and mount on a wall in mechanical 
room. 

B. Instruct operating personnel designated by the Owner in operation and 
maintenance of system prior to request for final inspection. Provide signed 
statement certifying instructions have been received. 

C. The Owner may record (audio or video/audio) operating instructions given by the 
Contractor to the operating personnel. 

D. The Contractor shall give notice to the Architect not less than 10 days of the 
anticipated date of instruction to allow planning by the Owner. 

E. The Contractor shall provide check list, laminated and framed, inside each 
mechanical room of building preventative maintenance requirements, including 
description and frequency of work as recommended by the manufacturer for each 
piece of equipment. 

3.11 CLEANING AND PROTECTION 

A. All materials, equipment and mechanical rooms shall be cleaned prior to Final 
Observation. 

B. Wash down and scrub clean all mechanical room floors, walls, equipment bases 
and equipment. 

C. Paint equipment where finish has been damaged requiring retouching of finish to 
match factory finish. 

D. All air handling equipment shall be cleaned internally prior to Final Observation. 
Clean unit casing externally and internally. Seal/replace all damaged duct liner. 

E. Chipped or scraped paint shall be retouched to match original finish. 

F. All dents and sags in ductwork and equipment casings shall be straightened.  

G. All ductwork, insulation, equipment, pipe, pipe fittings and appurtenances shall be 
free of dust, rust and stains prior to final observation. 

3.12 FINISHING MECHANICAL EQUIPMENT AND MATERIAL 

A. Paint shop-primed equipment. 

B. Remove unfinished louvers, grilles, covers, and access panels on mechanical and 
electrical components and paint separately. 
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C. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and 
fittings removed prior to finishing. 

D. Use paint systems defined for the substrates to be finished. 

E. Paint all insulated and exposed pipes occurring in finished areas to match 
background surfaces, unless otherwise indicated. 

F. All ferrous fasteners and hanger supports not having a corrosion resistant plated 
finish and exposed to outside conditions or in mechanical rooms shall be painted 
to prevent rust. 

G. Paint all equipment, including that which is factory-finished, exposed to weather or 
to view on the roof and outdoors. Refer to plans for color schemes. 

H. Paint all un-insulated ferrous metals. 

I. Paint interior surfaces of air ducts that are visible through grilles and louvers with 
one coat of flat black paint to visible surfaces. 

J. Paint dampers exposed behind louvers, grilles, to match face panels. 

END. 
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SECTION 15065 
 

MOTORS FOR MECHANICAL EQUIPMENT 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Single phase electric motors. 

B. Three phase electric motors. 

1.02 RELATED REQUIREMENTS 

A. Section 15010 - General Mechanical Requirements 

B. Section 15070 - Enclosed Motor Controllers. 

1.03 REFERENCE STANDARDS 

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; American 
Bearing Manufacturers Association, Inc.; 1990 (R2000). 

B. CABO Model Energy Code, 1995 Edition. 

C. IEEE 112 - IEEE Standard Test Procedure for Polyphase Induction Motors and 
Generators; Institute of Electrical and Electronic Engineers; 1996. 

D. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers 
Association; 1998. 

E. NFPA 70 - National Electrical Code; National Fire Protection Association; 2002. 

1.04 SUBMITTALS 

A. See Section 15010 - General Mechanical Requirements, for submittal 
procedures. 

B. Product Data:  Provide wiring diagrams with electrical characteristics and 
connection requirements. 

C. Product Data including motor horsepower, voltage, phase, cycles, RPM, full load 
amps, locked rotor amps, frame size, manufacturer's name and model number, 
motor type, enclosure type, insulation class, NEMA design designation, service 
factor, power factor at full load, nominal efficiency at full load and weight. 

D. Maintenance Data:  Include assembly drawings, bearing data including 
replacement sizes, and lubrication instructions. 

1.05 QUALITY ASSURANCE 

A. Conform to NFPA 70. 

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters' 
Laboratories, Inc. as suitable for the purpose specified and indicated. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Protect motors stored on site from weather and moisture by maintaining factory 
covers and suitable weather-proof covering.  For extended outdoor storage, 
remove motors from equipment and store separately. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Century, Lincoln, Marathon, Magnetec, Marathon, Toshiba. 
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2.02 GENERAL CONSTRUCTION AND REQUIREMENTS 

A. Electrical Service: 
1. Motors 1/2 HP and Smaller:  115 volts, single phase, 60 Hz. 

B. Efficiency: Motors 1 HP and larger shall be premium efficiency motors and have 
minimum full load efficiencies not less than listed in the CABO model Energy 
Code. 

C. Brake Horsepower: All motors shall have rated horsepower at least 10 percent 
above the indicated brake horsepower of equipment including belt losses and 
inlet vane losses.   

D. Construction: 
1. Open drip-proof type except where specifically noted otherwise. 
2. Design for continuous operation in 40 degrees C environment. 
3. Design for temperature rise in accordance with NEMA MG 1 limits for 

insulation class, service factor, and motor enclosure type. 
4. All copper windings and leads. 
5. Motors for belt driven equipment and base mounted pumps shall have 

cast iron yoke and bearing housings. 

E. Visible Nameplate:  Indicating motor horsepower, voltage, phase, cycles, RPM, 
full load amps, locked rotor amps, frame size, manufacturer's name and model 
number, service factor, power factor, efficiency. 

F. Wiring Terminations: 
1. Provide terminal lugs to match branch circuit conductor quantities, sizes, 

and materials indicated.  Enclose terminal lugs in terminal box sized to 
NFPA 70, threaded for conduit. 

2. For fractional horsepower motors where connection is made directly, 
provide threaded conduit connection in end frame. 

2.03 APPLICATIONS 

A. Exception:  Motors less than 250 watts, for intermittent service may be the 
equipment manufacturer's standard and need not conform to these 
specifications. 

B. Single phase motors for shaft mounted fans:  Split phase type. 

C. Single phase motors for shaft mounted fans or blowers:  Permanent split 
capacitor type. 

D. Single phase motors for hard starting applications including outdoor applications 
for fans, blowers, and pumps:  Capacitor start, capacitor run type. 

E. Motors located in exterior locations and air cooled condensers:  Totally enclosed 
type. 

F. Motors located outdoors and in draw through cooling towers:  Totally enclosed 
weatherproof epoxy-sealed type. 

2.04 SINGLE PHASE POWER - SPLIT PHASE MOTORS 

A. Starting Torque:  Less than 150 percent of full load torque. 

B. Starting Current:  Up to seven times full load current. 

C. Breakdown Torque:  Approximately 200 percent of full load torque. 
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D. Drip-proof Enclosure:  Class A (50 degrees C temperature rise) insulation, 
NEMA Service Factor, prelubricated sleeve or ball bearings. 

E. Enclosed Motors:  Class A (50 degrees C temperature rise) insulation, 1.0 
Service Factor, prelubricated ball bearings. 

 

2.05 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS 

A. Starting Torque:  Exceeding one fourth of full load torque. 

B. Starting Current:  Up to six times full load current. 

C. Multiple Speed:  Through tapped windings. 

D. Minimum Service Factor: 1.35. 

E. Overload Protection: Single phase motors shall be furnished with built-in 
automatic reset overload protection. 

F. Open Drip-proof or Enclosed Air Over Enclosure:  Class A (50 degrees C 
temperature rise) insulation, minimum 1.0 Service Factor, prelubricated sleeve 
or ball bearings. 

2.06 SINGLE PHASE POWER - CAPACITOR START MOTORS 

A. Starting Torque:  Three times full load torque. 

B. Starting Current:  Less than five times full load current. 

C. Pull-up Torque:  Up to 350 percent of full load torque. 

D. Breakdown Torque:  Approximately 250 percent of full load torque. 

E. Minimum Service Factor: 1.35. 

F. Overload Protection: Single phase motors shall be furnished with built-in 
automatic reset overload protection. 

G. Motors:  Capacitor in series with starting winding; provide capacitor-
start/capacitor-run motors with two capacitors in parallel with run capacitor 
remaining in circuit at operating speeds. 

H. Drip-proof Enclosure:  Class A (50 degrees C temperature rise) insulation, 
NEMA Service Factor, prelubricated sleeve bearings. 

I. Enclosed Motors:  Class A (50 degrees C temperature rise) insulation, 1.0 
Service Factor, prelubricated ball bearings. 

2.07 THREE PHASE POWER - SQUIRREL CAGE MOTORS 

A. Starting Torque:  Between 1 and 1-1/2 times full load torque. 

B. Starting Current:  Six times full load current. 

C. Power Output, Locked Rotor Torque, Breakdown or Pull Out Torque:  NEMA 
Design B characteristics. 

D. Design, Construction, Testing, and Performance:  Conform to NEMA MG 1 for 
Design B motors. 

E. Insulation System:  NEMA Class B or better. 

F. Minimum Service Factor: 1.15. 

G. Testing Procedure:  In accordance with IEEE 112.  Load test motors to 
determine free from electrical or mechanical defects in compliance with 
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performance data. 

H. Motor Frames:  NEMA Standard T-Frames of steel, aluminum, or cast iron with 
end brackets of cast iron or aluminum with steel inserts. 

I. Bearings:   Grease lubricated anti-friction ball bearings with housings equipped 
with plugged provision for relubrication, rated for minimum ABMA STD 9, L-10 
life of 20,000 hours.  Calculate bearing load with NEMA minimum V-belt pulley 
with belt center line at end of NEMA standard shaft extension.  Stamp bearing 
sizes on nameplate. 

J. Sound Power Levels:  To NEMA MG 1. 

K. Weatherproof Epoxy Sealed Motors:  Epoxy seal windings using vacuum and 
pressure with rotor and starter surfaces protected with epoxy enamel; bearings 
double shielded with waterproof non-washing grease. 

L. Nominal Efficiency:  As specified at full load and rated voltage when tested in 
accordance with IEEE 112. 

M. Nominal Power Factor:  As specified at full load and rated voltage when tested in 
accordance with IEEE 112. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install securely on firm foundation.  Mount ball bearing motors with shaft in any 
position. 

C. Check line voltage and phase and ensure agreement with nameplate. 

END. 
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SECTION 15070 
 

ENCLOSED MOTOR CONTROLLERS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Magnetic motor controllers. 

B. Combination magnetic motor controllers and disconnects. 

1.02 RELATED SECTIONS 

A. Section 15010 - General Mechanical Requirements. 

B. Section 15075 - Mechanical Identification:  Engraved nameplates. 

1.03 REFERENCES 

A. NECA (INST) - Standard of Installation; National Electrical Contractors 
Association; 1993. 

B. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches; 1993. 

C. NEMA ICS 2 - Industrial Control and Systems:  Controllers, Contactors, and 
Overload Relays Rated Not More Than 2000 Volts AC or 750 Volts DC; National 
Electrical Manufacturers Association; 1993. 

D. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; National Electrical 
Manufacturers Association; 1993. 

E. NFPA 70 - National Electrical Code; 1999. 

1.04 SUBMITTALS 

A. Refer to Section 15010 - General Mechanical Requirements, for submittal 
procedures. 

B. Product Data:  Provide catalog sheets showing voltage, controller size, ratings 
and size of switching and overcurrent protective devices, short circuit ratings, 
dimensions, and enclosure details. 

C. Manufacturer's Instructions:  Indicate application conditions and limitations of 
use stipulated by testing agency.  Include instructions for storage, handling, 
protection, examination, preparation, and installation of product. 

D. Maintenance Data:  Replacement parts list for controllers. 

1.05 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Products:  Listed and classified by Underwriters Laboratories, Inc. as suitable for 
the purpose specified and indicated. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Allen Bradley, Cutler Hammer, Furnas, General Electric, Joslyn Clark, Siemens, 
Square-D. 

2.02 AUTOMATIC CONTROLLERS 

A. Magnetic Motor Controllers:  NEMA ICS 2, AC general-purpose Class A 
magnetic controller for induction motors rated in horsepower. 
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B. Starters shall be NEMA type starters.  IEC type starters are not allowed. 

 

C. Coil Operating Voltage:  120 volts, 60 Hertz. 

D. Overload Relays:  NEMA ICS 2; bimetal. 

E. Enclosures: 
1. Enclosures:  NEMA ICS 6, Type 1 indoors. 
2. Enclosures:  NEMA ICS 6, Type 3R outdoors. 

2.03 ACCESSORIES 

A. Auxiliary Contacts:  Refer to HVAC Sequence of Operation for Contacts 
required. NEMA ICS 2, 2 field convertible contacts in addition to seal-in contact. 

B. Selector Switches:  Rotary type Hand-Off-Automatic. 

C. Control Power Transformers:  120 volt secondary, 145 VA minimum, in each 
motor starter.  Provide fused primary, secondary, and bond unfused leg of 
secondary to enclosure. 

2.04 DISCONNECTS 

A. Combination Controllers:  Combine motor controllers with disconnects in 
common enclosure.  Obtain IEC Class 2 coordinated component protection. 

B. Thermal Magnetic Circuit Breakers:  NEMA AB 1, with integral thermal and 
instantaneous magnetic trip in each pole. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. All three phase motors furnished under this Division not fed from a starter in a 
motor control center or Variable Frequency Controller shall be provided with 
combination starter and circuit breaker unless otherwise noted. 

B. Install enclosed controllers where indicated, in accordance with NECA Standard 
of Installation. 

C. Install enclosed controllers plumb. 

D. Height:  5 ft to operating handle. 

E. Install with minimum of four anchors. 

F. In wet and damp locations use steel channel supports to stand cabinets and 
panelboards 1 inch off wall. 

G. Use sheet metal channel to bridge studs above and below cabinets and 
panelboards recessed in hollow partitions. 

H. Select and install overload heater elements in motor controllers to match 
installed motor characteristics. 

I. Provide engraved plastic nameplates; refer to Section 15075 for product 
requirements and location. 

J. Neatly type label inside each motor controller door identifying motor served, 
nameplate horsepower, full load amperes, code letter, service factor, 
voltage/phase rating, panel and circuit number.  Place label in clear plastic 
holder. 

END. 
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SECTION 15072 
 

VIBRATION ISOLATION 

PART 1  GENERAL 

1.01  SECTION INCLUDES 

A. Vibration isolators. 

1.02  RELATED SECTIONS 

A. Section 15010 - General Mechanical Requirements. 

1.03  SUBMITTALS 

A.  Refer to Section 15010 - General Mechanical Requirements, for submittal 
procedures. 

B.  Product Data:  Provide schedule of vibration isolator type with location and load 
on each. 

C.  Manufacturer's Instructions:  Indicate installation instructions with special 
procedures and setting dimensions. 

PART 2  PRODUCTS 

2.01  MANUFACTURERS 

A.  Amber Booth. 

B.  Kinetics. 

C.  Korfund. 

D.  Mason Industries. 

E.  Peabody Noise Control. 

F.  Vibration Eliminator Co. 

G.  Vibration Mounting & Control. 

2.02 VIBRATION ISOLATORS 

A. Neoprene Pad Isolators: 
1. Rubber or neoprene waffle pads. 

a. Hardness:  30 durometer. 
b. Thickness:  Minimum 1/2 inch. 
c. Maximum Loading:  50 psi. 
d. Rib Height:  Maximum 0.7 times width. 

2. Configuration:  1/2 inch thick waffle pads bonded each side of 1/4 inch 
thick steel plate. 

B. Rubber Mount or Hanger:  Molded rubber designed for 0.4 inch deflection with 
threaded insert. 

C.  Open Spring Isolators: 
1.  Springs:  Minimum horizontal stiffness equal to 75 percent vertical 

stiffness, with working deflection between 0.3 and 0.6 of maximum 
deflection.  Color code springs for load carrying capacity. 

2.  Spring Mounts:  Provide with leveling devices, minimum 0.25 inch thick 
neoprene sound pads, and zinc chromate plated hardware. 

3.  Sound Pads:  Size for minimum deflection of 0.05 inch; meet 
requirements for neoprene pad isolators. 
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PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Electrical and plumbing connections to vibration isolated equipment shall be 
flexible connections.  Refer to Division 16000. 

C. Prior to making piping connections to equipment with operating weights 
substantially different from installed weights, block up equipment with temporary 
shims to final height.  When full load is applied, adjust isolators to load to allow 
shim removal. 

3.02 FIELD QUALITY CONTROL 

A. Inspect isolated equipment after installation and submit report.  Include static 
deflections. 

3.03 SCHEDULES 

A. Equipment Isolation Schedule. 
1. Select isolation devices for uniform static deflection according to 

distribution of weight of the Equipment isolated. 
2. Suspended fans: 

a. Isolator Type:  Rubber Mount or Hanger. 
b. Isolator Deflection: 0.75 inches. 

3. Condensing units on Grade. 
a. Isolator Type:  Neoprene Pad. 
b. Isolator Deflection: 0.25 inches. 

4.  Air Handling Units mounted on in Attic: Fan is factory isolated. Isolate 
unit casing from AHU structural support to reduce vibration from casing. 
Refer to Detail. 
a. Isolator Type:  Spring. 
b. Isolator Deflection: 0.5 inches. 

END. 
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SECTION 15075 
 

MECHANICAL IDENTIFICATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Nameplates. 

B. Tags. 

1.02 RELATED REQUIREMENTS 

A. Section 15010 - General Mechanical Requirements. 

B. Section 15076- Piping and Valve Identification. 

1.03 SUBMITTALS 

A. Refer to Section 15010 - General Mechanical Requirements, for submittal 
procedures. 

B. Product Data:  Provide manufacturers catalog literature for each product 
required. 

PART 2  PRODUCTS 

2.01 NAMEPLATES 

A. Description:  Laminated three-layer plastic with engraved black letters on light 
contrasting background color. 

B. Size:1/2 inch high letters unless otherwise noted. 

C. Size when located on ceiling grid: 3/8 inch high letters unless otherwise noted. 

2.02 TAGS 

A. Manufacturers: Seton. 

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter 
with smooth edges. 

C. Chart:  Typewritten letter size list in anodized aluminum frame. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

3.02 INSTALLATION 

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or 
adhesive.  Apply with sufficient adhesive to ensure permanent adhesion and 
seal with clear lacquer. 

B. Install tags with corrosion resistant chain. 

C. Identify equipment such as air handling units, pumps, heat transfer equipment, 
tanks, enclosed motor controllers and water treatment devices with plastic 
nameplates. 

D. Where equipment is located above ceilings; Apply nameplate to ceiling grid for 
equipment located above accessible ceilings or to access panel for non-
accessible ceilings. 
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E. Where manual air vents are located above ceilings; Apply nameplate to ceiling 
grid for equipment located above accessible ceilings or to access panel for non-
accessible ceilings. 

F. Identify control panels and major control components outside panels with plastic 
nameplates. 

G. Tag automatic controls, instruments, and relays.  Key to control schematic. 

END. 
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SECTION 15076 
 

PIPING AND VALVE IDENTIFICATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Pipe Markers. 

1.02 RELATED SECTIONS 

 A. Section 09900  Paints and Coatings:  Identification painting. 

1.03 REFERENCES 

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American 
Society of Mechanical Engineers; 1996 (ANSI/ASME A13.1). 

1.04 SYSTEM DESCRIPTION 

A. Color Coding and Nomenclature for Building Piping:  Conform to ASME A13.1. 

1.05 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide manufacturer's catalog literature for each product 
specified. 

C. Pipe Schedule:  Schedule of wording, symbols, letter size, and color coding for 
piping identification. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers: Brimar, Seton Name Plate Co Setmark, Kolbi Industries Style A 
thru E(5 inch and smaller) else Style F thru H, Marking Services. 

2.02 MANUFACTURED UNITS 

A. Pipe Markers for Indoor Use:  Seton Setmarks; material indicator on calendered 
vinyl sheet; snap-around type for pipe sizes to 5-7/8 inches diameter, strap-
around type with nylon ties for pipe sizes 6 inches diameter and larger. 

B. Pipe Markers for Outdoor Use:  Seton Ultra-Mark; material indicator and 
direction-of-flow arrow on weather-resistant pressure-sensitive polyester sheet. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install pipe markers in accordance with accepted shop drawings and 
manufacturer's instructions. 

3.02 SCHEDULE 

A. Install Pipe Markers on all piping systems at the following Locations: 

B. Mechanical Equipment Rooms: 
1. Within 18 inches of each valve. 
2. Within 36 inches of each 90  elbow, tee, connection to equipment or 

vessel and point where pipe exits room. 
3. At not over 20 feet intervals along all exposed piping. 

C. Above Suspended Ceilings: 
1. Within 18 inches of each valve or valve assembly. 
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2. At tees, identify both main and branch within 36 inches of tee. 
3. Within 36 inches of each 90  elbow. 

D. Piping Exposed in Rooms Other Than Mechanical Equipment Areas: 
1. Omit identification on piping, 1 inch exterior diameter( insulated or 

uninsulated), exposed at connections to equipment or plumbing fixtures. 
2. With the above exception, identify at not less than one point each piping 

run visible in each room, with identification on not over 20 feet intervals. 

E. Install valve tags on all valves in the mechanical equipment rooms. 

F. Valve Chart: List all tagged valves indicating system, valve identification number, 
location and purpose or special information. Mount to wall in mechanical room. 

END. 
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SECTION 15082 
 

PIPING INSULATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Piping insulation. 

B. Jackets and accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 15010 - General Mechanical Requirements. 

B. Section 15076- Piping and Valve Identification. 

C. Section 15145 - Plumbing Piping:  Placement of hangers and hanger inserts. 

1.03 REFERENCE STANDARDS 

A. ASTM C 195 - Standard Specification for Mineral Fiber Thermal Insulating 
Cement; 2000. 

B. ASTM C 449/C 449M - Standard Specification for Mineral Fiber Hydraulic-
Setting Thermal Insulating and Finishing Cement; 2000. 

C. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of 
Building Materials; 2001. 

D. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of 
Building Materials; National Fire Protection Association; 2000. 

E. UL 723 - Standard for Test for Surface Burning Characteristics of Building 
Materials; Underwriters Laboratories Inc.; 1996. 

1.04 SUBMITTALS 

A. Refer to Section 15010 - General Mechanical Requirements, for submittal 
procedures. 

B. Product Data:  Provide product description, thermal characteristics, list of 
materials and thickness for each service, and locations. 

C. Manufacturer's Instructions:  Indicate installation procedures that ensure 
acceptable workmanship and installation standards will be achieved. 

1.05 QUALITY ASSURANCE 

A. All insulation, mastics, coatings, sealants, and adhesives shall be certified by the 
manufacturer to be Asbestos-free. 

B. Applicator Qualifications:  Company specializing in performing the type of work 
specified in this section with minimum three years of experience. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site, labeled with manufacturer's identification, product 
density, and thickness. 

1.07 FIELD CONDITIONS 

A. Maintain ambient conditions required by manufacturers of each product. 

B. Maintain temperature before, during, and after installation for minimum of 24 
hours. 
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PART 2  PRODUCTS 

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 
25/50, maximum, when tested in accordance with ASTM E 84, NFPA 255, or UL 
723. 

2.02 GLASS FIBER 

A. Manufacturers: Certainteed, Knauf, Owens Corning, Schuller. 

B. Insulation:  ASTM C 547 and ASTM C 795; semi-rigid, noncombustible, end 
grain adhered to jacket. 
1. 'K' value:  ASTM C 177, 0.24 at 75 degrees F (0.035 at 24 degrees C). 
2. Maximum service temperature:  650 degrees F. 
3. Maximum moisture absorption:  0.2 percent by volume. 

C. Vapor Barrier Jacket:  Factory applied white kraft paper with glass fiber yarn, 
bonded to aluminized film with self sealing lap and butt strips; moisture vapor 
transmission when tested in accordance with ASTM E 96 of 0.02 perm-inches. 

D. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch 
centers. 

E. Vapor Barrier Lap Adhesive: 
1. Compatible with insulation. 

F. Insulating Cement/Mastic: 
1. ASTM C 195; hydraulic setting on mineral wool. 

G. Insulating Cement: 
1. ASTM C 449/C 449M. 

2.03 JACKETS 

A. Glass Fabric Vapor Barrier Finish; 
1. Cloth:  Untreated 9 oz./sq. yd. weight. 
2. Lagging Adhesive:  Fire resistant compatible with insulation. 
3. Finish:  Vinyl emulsion type acrylic, white. 

2.04 STAPLES, BANDS,  AND WIRES 

A. Staples shall be outward clinching type of type 304 or 316 stainless steel, or 
monel. 

B. Bands shall be galvanized steel, aluminum, brass, or nickel copper alloy, of 3/4 
inch nominal width.  The band thickness exclusive of coating shall be not less 
than 30 gauge for steel and nickel copper alloy. 

C. Wire shall be 18-gauge stainless steel. 

2.05 ADHESIVES, COATINGS, SEALING COMPOUNDS AND PROTECTIVE FINISHES 

A. Lagging Adhesive and Coating for Glass Cloth Jackets and Other Facings - MIL-
A-3316 B, Class 1. 

B. Lap Adhesive for Vapor Barrier Jacket - MIL-A-3316 B, Class 2. 

C. Bonding Adhesives - for securing insulation to metal surfaces - MIL-A-3316 B, 
Class 2 for temperature up to 200 degree F. 
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D. Contact Type Adhesive - For installing flexible unicellular insulation - MIL-A-
24179, Type II, Class 1. 

E. Bedding Compound and Joint Sealers - MIL-B-19564A. 

F. Coating Compound - Vapor Barrier Treatment - MIL-C-19565B, Type 1 or II. 

G. Protective Finish Outside of Buildings - Coating Compound MIL-C-19565 B, 
Type I. 

H. Manufacturers:  Childers, Foster, Armstrong, Mon-Eco. 

2.06  FLEXIBLE ELASTOMERIC CELLULAR INSULATION 

A.  Manufacturers:  Armstrong AP, Halstead, Schuller. 

B.  Insulation:  Preformed flexible elastomeric cellular rubber insulation complying 
with ASTM C 534 Grade 3; use molded tubular material wherever possible. 

1. 'K' ('Ksi') value:  ASTM C 177; 0.27 at 75 degrees F (0.04 at 24 degrees 
C). 

2. Maximum moisture absorption:  ASTM D 1056; 5.0 percent (pipe) by 
volume, 6.0 percent (sheet) by volume. 

3. Water Vapor Permeability:  0.17 perm-inches, when tested in accordance 
with ASTM E 96. 

4. Minimum Service Temperature:  -40 degrees F. 
5. Maximum Service Temperature:  220 degrees F. 
6. Connection:  Waterproof vapor barrier adhesive. 

C.  Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with 
insulation. 

2.07 JACKETS 

A. Glass Fabric Vapor Barrier Finish; 
1. Cloth:  Untreated 9 oz./sq. yd. weight. 
2. Lagging Adhesive:  Fire resistant compatible with insulation. 
3. Finish:  Vinyl emulsion type acrylic, white. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that piping has been tested before applying insulation materials. 

B. Verify that surfaces are clean and dry, with foreign material removed. 

3.02 INSTALLATION 

A. Install insulation in accordance with manufacturer's instructions. 

B. Install insulation in accordance with NAIMA National Insulation Standards. 

C. Exposed Piping:  Locate insulation and cover seams in least visible locations.  
Exterior of insulation shall be uniform in appearance. 

D.  Flexible elastomeric cellular rubber insulation: Install without splitting and under 
compression during pipe fabrication. Seal Joints with adhesive. Paint exposed 
insulation with two coats of vinyl insulation paint after adhesive has dried for 
twelve hours, minimum. Allow two hours, minimum, between coats. 

E. Insulation jacket shall fit snug to insulation. 

F. Fixture Supply Piping Exposed and in Cabinets:  Do not insulate. 

G. Domestic Cold Water Piping in Plumbing Chases and Concealed in Non-exterior 
Walls:  Do not insulate. 
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H. Valves and fittings: 
1. Insulate pipe and all valves and fittings including valve bonnets on 

domestic cold water, domestic hot water, chilled water, horizontal storm 
drain, and A.C. condensate drain piping. Leave only valve stems, open 
ends of wells and gauge cocks exposed. 

2. Insulate pipe and all valves and fittings including valve bonnets on  
Heating Water piping within five feet  of terminal unit heating coils. 
Leave only valve stems, open ends of wells and gauge cocks exposed. 

3. All Other Piping:  Insulate pipe and fittings, but omit insulation on unions 
and valves. Taper insulation ends and cover with jacket material. 

I. Insulation at Hangers:  Hangers for horizontal, chilled water and trapeze 
supports shall be outside of insulation with saddles as specified herein. 

J. Saddles: Provide galvanized steel saddles at each point where pipe insulation 
passes through a hanger or rests on a support.  Saddles shall be 180  arc for 
horizontal piping, 360  arch for vertical piping.  Length and gauge of saddle shall 
be as follows: 
1. 2 inch pipe size and smaller: 18 Gauge saddle, 8 inch long, minimum. 
2. 2-1/2 & 3 inch pipe size: 18 Gauge saddle, 12 inch long, minimum. 
3. 4 inch pipe size: 16 Gauge saddle, 16 inch long, minimum. 
4. 6 inch pipe size and larger: 16 Gauge saddle, 24 inch long, minimum. 

K. Continue insulation through walls, sleeves, pipe hangers, and other pipe 
penetrations.  Finish at supports, protrusions, and interruptions.  At fire 
separations, refer to Section 15010. 

3.03 SCHEDULES 

A. Plumbing Systems: 
1. Domestic Water: 

a. Concealed or Exposed Domestic Hot Water, Hot Water Return, 
& Cold Water Piping: 1 inch thick glass fiber with factory ASJ 
jacket.  

B.  DX Cooling Systems: 
1.  Refrigerant Suction: 3/4 inch thick preformed flexible elastomeric cellular 

rubber insulation. 

C.  Condensate Drains from Cooling Coils: 3/4 inch thick preformed flexible 
elastomeric cellular rubber insulation.  Provide finishing paint where located in 
return air plenum. 

 
END. 
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SECTION 15086 
 

DUCT INSULATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Duct insulation. 

B. Duct Liner. 

1.02 RELATED REQUIREMENTS 

A. Section 15010 - General Mechanical Requirements. 

1.03 REFERENCE STANDARDS 

A. ASTM C 553 - Specification for Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications; 2000. 

B. ASTM C 1071 - Standard Specification for Fibrous Glass Duct Lining Insulation 
(Thermal and Sound Absorbing Material); 2000. 

C. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of 
Building Materials; 2001. 

D. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; 
Sheet Metal and Air Conditioning Contractors' National Association; 1995, 
Second Edition with Addendum No. 1. 

1.04 SUBMITTALS 

A. Refer to Section 15010 - General Mechanical Requirements, for submittal 
procedures. 

B. Product Data:  Provide product description, thermal characteristics, list of 
materials and thickness for each service, and locations. 

C. Manufacturer's Instructions:  Indicate installation procedures which ensure 
acceptable workmanship and installation standards will be achieved. 

1.05 QUALITY ASSURANCE 

A. Applicator Qualifications:  Company specializing in performing the type of work 
specified in this section, with minimum three years of experience. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labelled with 
manufacturer's identification, including product density and thickness. 

B. Protect insulation from weather and construction traffic, dirt, water, chemical, 
and mechanical damage, by storing in original wrapping. 

1.07 FIELD CONDITIONS 

A. Maintain ambient temperatures and conditions required by manufacturers of 
adhesives, mastics, and insulation cements. 

B. Maintain temperature during and after installation for minimum period of 24 
hours. 

PART 2  PRODUCTS 

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 
25/50, maximum, when tested in accordance with ASTM E 84, NFPA 255, or UL 
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723. 

2.02 GLASS FIBER, FLEXIBLE 

A. Manufacturers: Certainteed, Knauf, Owens-Corning, Schuller. 

B. Insulation:  ASTM C 553; flexible, noncombustible blanket. 
1. Density:  3/4 lb/cu ft. 

C. Vapor Barrier Jacket: 
1. Kraft paper with glass fiber yarn and bonded to aluminized film. 
2. Secure with pressure sensitive tape. 

D. Vapor Barrier Tape: 
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized 

film, with pressure sensitive rubber based adhesive. 

E. Tie Wire:  Annealed stainless steel, 16 gage. 

2.03 DUCT LINER 

A. Manufacturers: Certainteed Toughguard, Owens-Corning Aeroflex Plus, Schuller 
Permacote Linacoustic HP. 

B. Insulation:  Incombustible glass fiber complying with ASTM C 1071; rigid board; 
impregnated surface and edges coated with acrylic polymer shown to be fungus 
and bacteria resistant by testing to ASTM G 21. 
1. Apparent Thermal Conductivity:  Maximum of 0.31 at 75 degrees F. 
2. Service Temperature:  Up to 250 degrees F. 
3. Rated Velocity on Coated Air Side for Air Erosion:  5,000 fpm, minimum. 
4. Minimum Noise Reduction Coefficients: 
5. 1 inch Thickness: 0.45. 
6. 2 inch Thickness:  0.70. 

C. Adhesive:  Waterproof, fire-retardant type. 
1. Manufacturers: 

a. Benjamin Foster Model 81-60. 
b. Insul-Coustic  Model #225. 
c. Schuller Model SuperSeal. 

D. Liner Fasteners:  Galvanized steel, self-adhesive pad or welded with press-on 
head. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that ducts have been tested before applying insulation materials. 

B. Verify that surfaces are clean, foreign material removed, and dry. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install in accordance with NAIMA National Insulation Standards. 

C. Provide insulation with vapor barrier jackets. 

D. Seal all joints, mechanical fastener penetrations, and vapor barrier penetrations 
with Vapor Barrier Tape 

E. Continue insulation through walls, sleeves, hangers, and other duct 
penetrations. 

F. Insulate entire system including fittings, joints, flanges, fire dampers, flexible 
connections, duct lined with duct liner, heating coil return bends at terminal units, 
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and expansion joints. 

G. Fiber Glass, Flexible: 
1. Do not pull insulation tight around ducts. 
2. Lap transverse joints 2 inch, minimum and secure with staples 18 inches 

on center. 
3. Wrap insulation with Tie Wire 18 inches on center, maximum. 
4. Install mechanical fasteners not more than 18 inches on center on ducts 

over 24 inches wide. 
5. Provide 24 inch length, minimum, of rigid glass fiber insulation on bottom 

of ducts supported from trapeze hangers. 

H. Duct Liner Locations: 
1. Line supply, return, and mixed air ducts where noted on drawings with 1 

inch liner. 
2. Provide 2 inch liner at field fabricated mixing plenums. 
3. Do not install liner in duct within six feet  of a cooling coil or outside air 

intake. 

I. Duct Liner Application: 
1. Install liner in accordance with manufacturer's Published Installation 

Instructions and SMACNA Installation Standards including Figure No.s 
2-22 and 2-25. 

2. Adhere insulation with adhesive for 90 percent coverage. 
3. Secure insulation with mechanical liner fasteners, type 3 or 4 located in 

accordance with SMACNA Figure 2-22.  Refer to SMACNA (DCS) 
Standards for spacing. 

4. Install with longitudinal and transverse joints under compression. 
5. Seal and smooth all longitudinal and transverse joints, field cuts 

exposed edges and any minor surface damage with edge coat. 
6. Seal liner surface penetrations with edge coat. 
7. Provide 26 gauge metal nosing on leading edge at fan discharges and at 

any interval of lined duct proceeded by unlined duct. 
8. Terminate liner at duct mounted accessories such as turning vanes and 

dampers. Provide sheetmetal "hat" section buildout in accordance with 
SMACNA Figure 2-24. 

9. Duct dimensions indicated are net metal inside dimensions required for 
air flow.  Do not Increase duct size to allow for insulation thickness. 

10. Provide protection for surfaces that may be subject to damage by 
tradesmen installing electrical, controls or other work. 

3.03 SCHEDULES 

A. Exhaust Ducts Within 10 ft of Exterior Openings/Termination: 
1. Glass Fiber, Flexible; 2 inch thick. 

B. Outside Air Intake Ducts: 
1. Glass Fiber, Flexible; 3 inch thick. 

C. Supply Ducts: 
1. Glass Fiber, Flexible; Glass Fiber, Flexible; 3 inch thick. 
2. Tops of Ceiling diffusers: Glass Fiber, Flexible; 2 inch thick. 

D. Return Ducts: 
1. Glass Fiber, Flexible; 3 inch thick. 
 

END. 



 

 

 



 

 
16002 Dr. Brian Griner’s Office 
Georgia Engineering & Testing, Inc. 15145 - 1 
 

SECTION 15145 
 

PLUMBING PIPING 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Pipe, pipe fittings, valves, and connections for piping systems. 
1. Sanitary sewer. 
2. Domestic water. 

1.02 REFERENCES 

A. ASME B31.9 - Building Services Piping; The American Society of Mechanical 
Engineers; 1996 (ANSI/ASME B31.9). 

B. ASTM D 1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, 
Schedules 40, 80, and 120; 1999. 

C. ASTM D 2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe 
Fittings, Schedule 40; 2002. 

D. ASTM D 2564 - Standard Specification for Solvent Cements for Poly(Vinyl 
Chloride) (PVC) Plastic Piping Systems; 2002. 

E. ASTM D 2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic 
Drain, Waste, and Vent Pipe and Fittings; 2002a. 

F. ASTM D 2846/D 2846M - Standard Specification for Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Hot- and Cold-Water Distribution Systems; 1999. 

G. ASTM D 2855 - Standard Practice for Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and Fittings; 1996 (Reapproved 2002). 

H. ASTM D 3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings; 2000. 

I. ASTM F 437 - Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe Fittings, Schedule 80; 1999. 

J. ASTM F 438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40; 2002. 

K. ASTM F 439 - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) 
Plastic Pipe Fittings, Schedule 80; 2002. 

L. ASTM F 441/F 441M - Standard Specification for Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe, Schedules 40 and 80; 2002. 

M. ASTM F 493 - Standard Specification for Solvent Cements for Chlorinated Poly 
(Vinyl Chloride) (CPVC) Plastic Pipe and Fittings; 1997. 

N. AWWA C651 - Disinfecting Water Mains; American Water Works Association; 
1999 (ANSI/AWWA C651). 

O. MSS SP-69 - Pipe Hangers and Supports - Selection and Application; 
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 
2002. 

P. MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.; 1998. 

Q. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 
Flared Ends; Manufacturers Standardization Society of the Valve and Fittings 
Industry, Inc.; 1996. 
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1.03 SUBMITTALS 

A. Refer to Section 15010 - General Mechanical Requirements, for submittal 
procedures. 

B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and 
accessories.  Provide manufacturers catalog information.  Indicate valve data and 
ratings. 

C. Project Record Documents:  Record actual locations of valves. 

1.04 QUALITY ASSURANCE 

A. Refer to Section 15010 for installer requirements. 

B. Perform Work in accordance with State of Georgia, standards. 

C. Valves:  Manufacturer's name and pressure rating marked on valve body. 

D. Identify pipe with marking including size, ASTM material classification, ASTM 
specification, potable water certification, water pressure rating. 

1.05 REGULATORY REQUIREMENTS 

A. Perform Work in accordance with State of Georgia plumbing code. 

B. Conform to applicable code for installation of backflow prevention devices. 

C. Disinfection shall be in accordance with Environmental Protection Division, 
Georgia Department of Natural Resources "Rules for Safe Drinking Water". 

D. Domestic water piping system shall be sterilized, complying with Federal 
Specifications BB-C-120.  Work shall be performed by licensed operator. 

1.06 DELIVERY, STORAGE, AND PROTECTION 

A. Accept valves on site in shipping containers with labeling in place.  Inspect for 
damage. 

B. Provide temporary protective coating on cast iron and steel valves. 

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place 
until installation. 

D. Protect piping systems from entry of foreign materials by temporary covers, 
completing sections of the work, and isolating parts of completed system. 

1.07 ENVIRONMENTAL REQUIREMENTS 

A. Do not install underground piping when bedding is wet or frozen. 

PART 2  PRODUCTS 

2.01 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING 

A. PVC Pipe:  ASTM D 2665. 
1. Fittings:  PVC. 
2. Joints:  Solvent welded, with ASTM D 2564 solvent cement. 
 

2.02 WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING 

A. PVC Pipe:  ASTM D 1785, Schedule 40. 
1. Fittings:  ASTM D 2466, PVC. 
2. Joints:  ASTM D 2855, solvent weld. 
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2.03 WATER PIPING, ABOVE GRADE 

A. CPVC Pipe, 2-1/2" & larger IPS: ASTM F 441 (ASTM F 441M), Schedule 80. 
1. Fittings:  CPVC; ASTM F 437 or ASTM F 439, Schedule 80. 
2. Joints:  ASTM F 441 (ASTM F 441M), solvent weld with ASTM F 493 

orange-colored solvent cement with colored primer. 

B. CPVC Pipe, 2" & smaller CTS: ASTM D 2846 SDR 11, Schedule 40. 
1. Fittings:  CPVC; ASTM F 438, Schedule 40. 
2. Joints:  ASTM D 2846, solvent weld with ASTM F 493 orange-colored 

solvent cement with purple-colored primer. 

2.04 UNIONS, FLANGES AND COUPLINGS 

A. Dielectric Connections:  Union with galvanized or plated steel threaded end, 
copper solder end, water impervious isolation barrier. Provide where connecting 
ferrous and non-ferrous piping. 

2.05 PIPE HANGERS AND SUPPORTS 

A. Manufacturers: B-Line, Grinnell, Globe or Michigan. Figure numbers are for 
Michigan. 

B. Plumbing Piping - Drain, Waste, and Vent: 
1. Conform to ASME B31.9. 
2. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, 

clevis. Figure 400. 
3. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook. 
4. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and 

wrought steel clamp. 
5. Vertical Support:  Steel riser clamp. 
6. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor 

flange, and concrete pier or steel support. 

C. Plumbing Piping - Water: 
1. Conform to ASME B31.9. 
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Carbon steel, adjustable 

swivel, loop. Figure 100. 
3. Hangers for Cold Pipe Sizes 2 Inches and Over: Copper electroplated 

carbon steel , adjustable, clevis. Figure 402. 
4. Hangers for Hot Pipe Sizes 2 Inches to 4 Inches:  Copper electroplated 

carbon steel, adjustable, clevis. Figure 402. 
5. Hangers for Hot Pipe Sizes 6 Inches and Over:  Adjustable steel yoke, 

cast iron pipe roll, double hanger. Figure 610. 
6. Multiple or Trapeze Hangers(Up to 2 inch:  Green epoxy coated, cold 

formed, lipped steel channels, sized for pipe load and span, 1-5/8" x 1-
5/8" x 12 gauge minimum, with pipe/tubing clamps, elastomer cushion, 
spring held, hardened steel nuts and hanger rods. 

7. Multiple or Trapeze Hangers(Over 2 inch:  Steel channels with welded 
spacers and hanger rods. 

2.06 GATE VALVES (EXTERIOR) 

A. Gate Valves Up To 3 Inches: 
1. Brass or Bronze body, non-rising stem, inside screw, single wedge or disc, 

compression ends, with control rod, post indicator, valve key, and 
extension box. 

2.07 GLOBE VALVES 

A. 2-inch and Smaller 
1. Manufacturers: Crane 1310, Grinnell 3210SJ, Hammond IB412, Kitz 09, 

Milwaukee 1502, Nibco S211-Y, Stockham B14T, Watts B4001-T, 
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Victaulic 786, Tour & Anderson 786 
2. 125 SWP, 200 WOG,  Bronze body, bronze regrinding disc, solder ends. 

B. 2-1/2 - inch and Larger 
1. Manufacturers: Crane Model 351, Grinnell 6200A, Hammond IR116HI, 

Milwaukee F-2981-M, Nibco F718 B, Stockham G512, Watts F-501, Tour 
& Anderson 788 

2. Iron body, bronze trim, bolted bonnet, 125 SWP, 200 WOG, flanged ends. 

2.08 BALL VALVES 

A. 4 Inch and Smaller: 
1. Lead-free Bronze body, bronze ball, teflon seats and seals, full port 

opening, 150 SWP, 400 WOG, threaded ends. Apollo 82LF-200. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that excavations are to required grade, dry, and not over-excavated. 

3.02 PREPARATION 

A. Ream and chamfer pipe and tube ends.  Remove burrs. 

B. Remove scale and dirt, on inside and outside, before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

D. Prepare piping in accordance with manufacturer's instructions. 

3.03 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

C. Route piping in orderly manner and maintain gradient.  Route parallel and 
perpendicular to walls. 

D. Install piping to maintain headroom, conserve space, and not interfere with use of 
space. 

E. Maintain 4 inch clearance between pipe and fittings after insulation. 

F. Group piping whenever practical at common elevations. 

G. Install piping to allow for expansion and contraction without stressing pipe, joints, 
or connected equipment. 

H. Provide clearance in hangers and from structure and other equipment for 
installation of insulation and access to valves and fittings. Refer to Section 15082. 

I. Provide access where valves and fittings are not exposed.  Coordinate size and 
location of access doors with Section 08310. 

J. Establish elevations of buried piping outside the building to ensure not less than 3 
ft of cover. 

K. Install vent piping penetrating roofed areas to maintain integrity of roof assembly. 

L. Where pipe support members are welded to structural building framing, scrape, 
brush clean, and apply one coat of zinc rich primer to welding. 

M. Flush all debris and pipe compound from domestic water system. 

N. Excavate in accordance with Section 02221 for work of this Section. 

O. Backfill in accordance with Section 02221 for work of this Section. 
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P. Install valves with stems upright or horizontal, not inverted. 

Q. Install water piping to ASME B31.9. 

R. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D 2855. 

S. CPVC Pipe: Make solvent-welded joints in accordance with ASTM D 2846. Install 
primer 1” past each joint and solvent cement ½” past each joint where both colors 
are independently visible for visual confirmation of welded joint. Contractor shall 
visually confirm all joints are solvent cemented in writing to Architect prior to 
notification of pressure test. 

T. Sleeve pipes passing through partitions, walls and floors. 

U. Pipe Hangers and Supports: 
1. Install in accordance with ASME B31.9. 
2. Support horizontal piping as scheduled. 
3. Install hangers to provide minimum 1/2 inch space between finished 

covering and adjacent work. 
4. Place hangers within 24 inches of each horizontal elbow. 
5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design 

hangers for pipe movement without disengagement of supported pipe. 
6. Support vertical piping at every other floor.  Support riser piping 

independently of connected horizontal piping. 
7. Where several pipes can be installed in parallel and at same elevation, 

provide multiple or trapeze hangers. 
8. Use double nuts and lock washers on threaded rod supports. 
9. Prime coat concealed steel hangers and supports not provided with a 

corrosion resistant finish. Refer to Section 15010. 

3.04 ERECTION TOLERANCES 

A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location 
indicated and slope to drain at minimum of 1/4 inch per foot slope. 

B. Exterior Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to 
drain at low points. 

C. Interior Water Piping: Maintain top of piping level with concentric reducers. 
Arrange to drain at low points. 

3.05 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 

A. Prior to starting work, verify system is complete, flushed and clean. 

B. Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic 
soda or soda ash) or acid (hydrochloric). 

C. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout 
system to obtain 50 to 80 mg/L residual. 

D. Bleed water from outlets to ensure distribution and test for disinfectant residual at 
minimum 15 percent of outlets. 

E. Maintain disinfectant in system for 24 hours. 

F. If final disinfectant residual tests less than 25 mg/L, repeat treatment. 

G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 
mg/L. 

H. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets 
and from water entry, and analyze in accordance with AWWA C651. 
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3.06 SCHEDULES 

A. Pipe Hanger Spacing: 
1. (C)PVC Piping: 

a. Pipe size:  1/2 inches to 3/4 inches: 

1) Maximum hanger spacing:  36 inches. 

2) Hanger rod diameter:  3/8 inches. 
b. Pipe size:  1 inch: 

1) Maximum hanger spacing:  40 inches. 

2) Hanger rod diameter:  3/8 inch. 
c. Pipe size:  1-1/4 inch: 

1) Maximum hanger spacing:  46 inches. 

2) Hanger rod diameter:  3/8 inch. 
d. Pipe size:  1-1/2 inch: 

1) Maximum hanger spacing:  52 inches. 

2) Hanger rod diameter:  3/8 inch. 
e. Pipe size:  2 inch: 

1) Maximum hanger spacing:  58 inches. 

2) Hanger rod diameter:  3/8 inch. 
f. Pipe size:  2-1/2 inches and Over: 

1) Maximum hanger spacing:  60 inches. 

2) Hanger rod diameter:  1/2 inch. 

END. 
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SECTION 15146 
 

PLUMBING SPECIALTIES 

 

PART 1    GENERAL 

1.01 SECTION INCLUDES 

A. Cleanouts. 

B. Hose bibs. 

C. Water hammer arrestors. 

D. Backflow preventers. 

1.02 RELATED SECTIONS 

A. Section 15010 - General Mechanical Requirements. 

B. Section 15145 - Plumbing Piping. 

C. Section 15410 - Plumbing Fixtures. 

D. Section 15430 - Plumbing Equipment. 

E. Section 16000 - Electrical:  Electrical characteristics and wiring connections. 

1.03 REFERENCES 

A. ASME A112.6.3 - Floor and Trench Drains; The American Society of Mechanical 
Engineers; 2001. 

B. ASSE 1011 - Hose Connection Vacuum Breakers; American Society of Sanitary 
Engineering; 1993 (ANSI/ASSE 1011). 

C. ASSE 1013 - Reduced Pressure Principle Backflow Preventers and Reduced 
Pressure Fire Protection Principle Backflow Preventers; American Society of Sanitary 
Engineering; 1999. 

D. ASSE 1019 - Vacuum Breaker Wall Hydrants, Freeze Resistant Automatic Draining 
Type; American Society of Sanitary Engineering; 1997 (ANSI/ASSE 1019). 

E. PDI-WH 201 - Water Hammer Arresters; Plumbing and Drainage Institute; 1992. 

1.04 SUBMITTALS 

A. Refer to Section 15010 - General Mechanical Requirements, for submittal 
requirements. 

B. Product Data:  Provide component sizes, rough-in requirements, service sizes, and 
finishes. 

C. Project Record Documents:  Record actual locations of equipment, cleanouts, 
backflow preventers, and water hammer arrestors . 

D. Maintenance Data:  Include installation instructions, spare parts lists, exploded 
assembly views. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products 
specified in this section with not less than three years documented experience. 
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1.06 DELIVERY, STORAGE, AND PROTECTION 

A. Accept specialties on site in original factory packaging.  Inspect for damage. 

PART 2 PRODUCTS 

2.01 CLEANOUTS 

A. Manufacturers: 
1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 
2. Josam Company:  www.josam.com. 
3. Zurn Industries, Inc:  www.zurn.com. 

B. Cleanouts at Exterior Surfaced Areas (CO-1): 
1. Round cast nickel bronze access frame and non-skid cover. 

C. Cleanouts at Exterior Unsurfaced Areas (CO-2): 
1. Line type with lacquered cast iron body and round epoxy coated gasketed 

cover. 

D. Cleanouts at Interior Finished Floor Areas (CO-3): 
1. Lacquered cast iron body with anchor flange, reversible clamping collar, 

threaded top assembly, and round gasketed scored cover in service areas 
and round gasketed depressed cover to accept floor finish in finished floor 
areas. 

E. Cleanouts at Interior Finished Wall Areas (CO-4): 
1. Manufacturers: 

a. J.R.SMITH Model 4472. 
b. JOSAM Model 58890. 
c. WADE Model W-8470R-75. 
d. ZURN Model Z-1470-1w/Z-1469. 

2. Line type with lacquered cast iron body and round epoxy coated gasketed 
cover, and round stainless steel access cover secured with machine screw. 

2.02 HYDRANTS 

A. Wall Hydrants:  Surface mount type. 
1. ASSE 1019; freeze resistant, self-draining type with hose thread spout, 

lockshield and removable key, and integral vacuum breaker. 

2.03  WATER HAMMER ARRESTORS 

A. Manufacturers: 
1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 
2. Watts Regulator Company:  www.wattsregulator.com. 
3. Zurn Industries, Inc:  www.zurn.com. 

B. Water Hammer Arrestors: 
1. Stainless steel construction, bellows type sized in accordance with PDI-WH 

201, precharged suitable for operation in temperature range -100 to 300 
degrees F and maximum 250 psi working pressure. 

2.04  BACKFLOW PREVENTERS 

A.  Manufacturers: 
1.  Conbraco Industries:  www.conbraco.com. 
2.  Valve Solutions, Inc. 
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3.  Watts Regulator Company; Model 009:  www.wattsregulator.com. 

B.  Reduced Pressure Backflow Preventers: 
1.  ASSE 1013; bronze body with bronze internal parts and stainless steel 

springs; two independently operating, spring loaded check valves; diaphragm 
type differential pressure relief valve located between check valves; third 
check valve that opens under back pressure in case of diaphragm failure; 
non-threaded vent outlet; assembled with two gate valves, strainer, and four 
test cocks. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs 
with mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of 
drainage system. 

C. Encase exterior cleanouts in concrete flush with grade. 

D. Install floor cleanouts at elevation to accommodate finished floor. 

E. Install air chambers on all hot and cold water supply piping to each fixture or group of 
fixtures or install specified water hammer arrestor. Fabricate same size as supply 
pipe, minimum 24" long. 

END. 
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SECTION 15155 
 

FLOOR DRAINS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Sewer gas and sewage backup protection floor drains. 

1.02 REFERENCES 

A. ASME A112.6.3 - Floor and Trench Drains. 

B. ASTM E 814 - Standard Test Method for Fire Tests of Through-Penetration Fire 
Stops. 

C. NSF/ANSI 14 - Plastics Piping System Components and Related Materials. 

1.03 SUBMITTALS 

A. Refer to Section 15010 - General Mechanical Requirements, for submittal 
procedures. 

B. Product Data:  Submit manufacturer's product data, including installation 
instructions. 

C. Shop Drawings:  Submit manufacturer's shop drawings, indicating materials, 
components, strainer, dimensions, and details for connections to pipe. 

D. Test Reports: 
1. Submit manufacturer's testing information. 

a. SBCCI PST and ESI:  Evaluation Report No. 2218. 
b. Intertek Testing Services:  Report No. 478-3031903-1/03. 
c. Fire Test Listing:  Warnock Hersey designs. 

E. Closeout Submittals:  Submit manufacturer's maintenance instructions. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Delivery:  Deliver materials to site in manufacturer's original, unopened containers 
and packaging, with labels clearly identifying product name and manufacturer. 

B. Storage:  Store materials in clean, dry area indoors in accordance with 
manufacturer's instructions. 

C. Handling:  Protect materials and finish from damage during handling and 
installation. 

PART 2  PRODUCTS 

2.01 MANUFACTURER 

A. ProSet Systems, Inc., 1355 Capital Circle, Lawrenceville, Georgia  30043.  Toll 
Free (800) 262-5355.  Phone (770) 339-1782.  Fax (770) 339-1784.  Website 
www.trapguard.com. 

2.02 FLOOR DRAINS (FD-1 & HD) 

A. Sewer Gas and Sewage Backup Protection Floor Drains:  Trap Guard floor drain. 

B. Description: 
1. Material:  Smooth, soft, flexible, elastomeric PVC material molded into 

shape of duck's bill, open on top with curl closure at bottom. 
2. Allows wastewater to open and adequately discharge floor drain through 

its interior. 
3. Closes and returns to original molded shape after wastewater discharge is 

complete. 
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C. Compliance: 
1. ASME A112.6.3. 
2. NSF/ANSI 14. 
3. CSA B 79. 

D. Load Rating: 
1. Nickel Bronze, Chrome Plated, or Polished Brass Strainer:  Maximum of 

2,000 pounds. 

E. Body: 
1. Diameter: 

a. Nickel Bronze, Chrome Plated, or Polished Brass Strainer:  7 
inches. 

2. PVC body with anchor flange and weep holes. 
3. Throat:  3 inches. 

F. Strainer: 
1. Shape:  5-inch square. 
2. Material:  Nickel bronze. 
3. Screws:  Stainless steel.  Phillips head. 

G. Tailpiece:  Same material as strainer. 

H. Pipe Size: As indicated on the drawings. 

I. Type of Floor Drains: 
1. Adjustable Floor Drain with PVC Plastic Hub Joint:  Connects floor drain to 

plastic pipe in ground floor concrete slab. 

J. Hub Drains: 
1. Size:  2 inches by 3 inches. 
2. Plumbing Connection:  Plastic pipe. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Examine areas to receive floor drains.  Notify Architect of conditions that would 
adversely affect installation or subsequent use.  Do not proceed with installation 
until unsatisfactory conditions are corrected. 

3.02 INSTALLATION 

A. Install floor drains in accordance with manufacturer's instructions at locations 
indicated on the drawings. 

B. Install floor drains plumb, level, and to correct elevation. 

C. Install top of floor drains flush with finished floor. 

D. Install floor drains using manufacturer's supplied hardware. 

E. Plastic Strainer Cover:  Remove factory-installed protective plastic strainer cover 
after concrete placement. 

F. Elastomeric Plug:  Employ as test plug and remove before normal floor drain use, 
factory-installed elastomeric plug under strainer. 

G. Do not touch floor drains with primer or solvent cement. 

H. Seal seepage openings in floor drain body with mastic when pan is not used. 

I. Hub Drains: 
1. Install top of hub drains as indicated on drawings. 
2. Remove factory-installed protective cap after concrete placement. 
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3.03 PROTECTION 

A. Protect installed floor drains and finish from damage during construction. 

END. 
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SECTION 15186 
 

REFRIGERANT PIPING AND SPECIALTIES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Piping. 

B. Refrigerant. 

C. Moisture and liquid indicators. 

D. Valves. 

E. Strainers. 

F. Check valves. 

G. Pressure Regulators. 

H. Pressure relief valves. 

I. Filter-driers. 

J. Solenoid valves. 

K. Expansion valves. 

1.02 REFERENCES 

A. ARI 710 - Liquid Line Dryers; Air-Conditioning and Refrigeration Institute; 1986. 

B. ARI 730 - Flow-Capacity Rating and Application of Suction-Line Filters and Filter 
Driers; Air-Conditioning and Refrigeration Institute; 2001. 

C. ARI 750 - Thermostatic Refrigerant Expansion Valves; Air-Conditioning and 
Refrigeration Institute; 2001. 

D. ARI 760 - Solenoid Valves for Use With Volatile Refrigerants; Air-Conditioning and 
Refrigeration Institute; 2001. 

E. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; American Society of 
Heating, Refrigerating and Air-Conditioning Engineers, Inc.; 2001. 

F. ASHRAE Std 34 - Number Designation and Safety Classification of Refrigerants; 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.; 
2001. 

G. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; 
The American Society of Mechanical Engineers; 1995, 1998 Addenda. 

H. ASME B31.5 -  Refrigeration Piping and Heat Transfer Components; The 
American Society of Mechanical Engineers; 2001. 

I. ASTM B 280 - Standard Specification for Seamless Copper Tube for Air 
Conditioning and Refrigeration Field Service; 2002. 

J. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 
American Welding Society; 1992. 

K. UL 429 - Electrically Operated Valves; Underwriters Laboratories Inc.; 1999. 

1.03 SYSTEM DESCRIPTION 

A. Provide pipe hangers and supports in accordance with ASME B31.5 unless 
indicated otherwise. 
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B. Valves: 
1. Provide service valves on suction and discharge of compressors. 
2. Provide gage taps at compressor inlet and outlet. 
3. Provide gage taps at hot gas bypass regulators, inlet and outlet. 
4. Provide check valves on compressor discharge. 
5. Provide check valves on condenser liquid lines on multiple condenser 

systems. 

C. Refrigerant Charging (Packed Angle) Valve:  Use in liquid line between receiver 
shut-off valve and expansion valve. 

D. Strainers: 
1. Use line size strainer upstream of each automatic valve. 

E. Pressure Relief Valves:  Use on ASME receivers and pipe to outdoors. 

F. Permanent Filter-Driers: 
1. Use in systems utilizing hermetic compressors on systems smaller than 

7.5 tons. 

G. Replaceable Cartridge Filter-Driers: 
1. Use vertically in liquid line adjacent to receivers on 7.5 ton and larger 

systems. 

H. Solenoid Valves: 
1. Use in liquid line of systems operating with single pump-out or pump-down 

compressor control. 
2. Use in liquid line of single or multiple evaporator systems. 
3. Use in oil bleeder lines from flooded evaporators to stop flow of oil and 

refrigerant into the suction line when system shuts down. 

1.04 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide general assembly of specialties, including manufacturers 
catalogue information.  Provide manufacturers catalog data including load 
capacity. 

C. Shop Drawings:  Air Conditioner and / or Heat Pump manufacturer shall prepare 
refrigerant piping diagram indicating schematic layout of system, including 
equipment, critical dimensions, slopes, piping components and pipe sizes to 
ensure proper operation of equipment in both heating and cooling modes. 

D. Design Data:  Submit design data indicating pipe sizing.  Indicate load carrying 
capacity of trapeze, multiple pipe, and riser support hangers. 

E. Manufacturer's Installation Instructions:  Indicate support, connection 
requirements, and isolation for servicing. 

F. Maintenance Data:  Include instructions for changing cartridges, assembly views, 
spare parts lists. 

1.05 QUALITY ASSURANCE 

A. Installer:  Company specializing in performing the type of work specified in this 
section, with minimum 5 years of documented experience. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store piping and specialties in shipping containers with labeling in 
place. 

B. Protect piping and specialties from entry of contaminating material by leaving end 
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caps and plugs in place until installation. 

 

C. Dehydrate and charge components such as piping and receivers with dry nitrogen, 
seal prior to shipment, until connected into system. 

PART 2  PRODUCTS 

2.01 PIPING 

A. Copper Tube:  ASTM B 280, H58 hard drawn. 
1. Fittings:  ASME B16.22 wrought copper. 
2. Joints:  Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy. 

B. Pipe Supports and Anchors: 
1. Conform to ASME B31.5. 
2. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron adjustable swivel, 

split ring. 
3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, 

clevis. 
4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and 

hanger rods. 
5. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 
6. Hanger Rods:  Mild steel threaded both ends, threaded one end, or 

continuous threaded. 

2.02 REFRIGERANT 

A. Refrigerant:  R-410A. 

2.03 MOISTURE AND LIQUID INDICATORS 

A. Indicators:  Single port type, UL listed, with copper or brass body, flared or solder 
ends, sight glass, color coded paper moisture indicator with removable element 
cartridge and plastic cap; for maximum temperature of 200 degrees F and 
maximum working pressure of 500 psi. 

2.04 VALVES 

A. Diaphragm Packless Valves: 
1. UL listed, globe or angle pattern, forged brass body and bonnet, phosphor 

bronze and stainless steel diaphragms, rising stem and handwheel, 
stainless steel spring, nylon seat disc, solder or flared ends, with positive 
backseating; for maximum working pressure of 500 psi and maximum 
temperature of 275 degrees F. 

B. Packed Angle Valves: 
1. Forged brass, forged brass seal caps with copper gasket, rising stem and 

seat with backseating, molded stem packing, solder or flared ends; for 
maximum working pressure of 500 psi and maximum temperature of 275 
degrees F. 

C. Service Valves: 
1. Forged brass body with copper stubs, brass caps, removable valve core, 

integral ball check valve, flared or solder ends, for maximum pressure of 
500 psi. 

2.05 STRAINERS 

A. Straight Line or Angle Line Type: 
1. Brass or steel shell, steel cap and flange, and replaceable cartridge, with 

screen of stainless steel wire or monel reinforced with brass; for maximum 
working pressure of 430 psi. 
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B. Straight Line, Non-Cleanable Type: 
1. Steel shell, copper plated fittings, stainless steel wire screen, for maximum 

working pressure of 430 psi. 
 

2.06 CHECK VALVES 

A. Globe Type: 
1. Cast bronze or forged brass body, forged brass cap with neoprene seal, 

brass guide and disc holder, phosphor-bronze or stainless steel spring, 
teflon seat disc; for maximum temperature of 300 degrees F and 
maximum working pressure of 425 psi. 

B. Straight Through Type: 
1. Brass body and disc, phosphor-bronze or stainless steel spring, neoprene 

seat; for maximum working pressure of 500 psi and maximum 
temperature of 200 degrees F. 

2.07 PRESSURE REGULATORS 

A. Brass body, stainless steel diaphragm, direct acting, adjustable over 0 to 80 psi 
range, for maximum working pressure of 450 psi. 

2.08 PRESSURE RELIEF VALVES 

A. Straight Through or Angle Type:  Brass body and disc, neoprene seat, factory 
sealed and stamped with ASME UV and National Board Certification NB, selected 
to ASHRAE Std 15, with standard setting of 235 psi.  

2.09 FILTER-DRIERS 

A. Replaceable Cartridge Angle Type: 
1. Shell:  ARI 710, UL listed, brass removable cap, 2.5 inch outside diameter 

size connections, for maximum working pressure of 350 psi. 
2. Filter/Dryer Cartridge:  Pleated media with solid core sieve with activated 

alumina, ARI 730 rating for capacity. 

B. Permanent Straight Through Type: 
1. ARI 710, UL listed, steel shell with molded desiccant filter core, for 

maximum working pressure of 350 psi. 

2.10 SOLENOID VALVES 

A. Valve:  ARI 760, pilot operated, copper or brass body and internal parts, synthetic 
seat, stainless steel stem and plunger assembly (permitting manual operation in 
case of coil failure), integral strainer, with flared, solder, or threaded ends; for 
maximum working pressure of 500 psi. 

B. Coil Assembly:  UL 429, UL listed, replaceable with molded electromagnetic coil, 
moisture and fungus proof, with surge protector and color coded lead wires, 
integral junction box with pilot light. 

2.11 EXPANSION VALVES 

A. Angle or Straight Through Type:  ARI 750; design suitable for refrigerant, brass 
body, internal or external equalizer, bleed hole, adjustable superheat setting, 
replaceable inlet strainer, with non-replaceable capillary tube and remote sensing 
bulb and remote bulb well. 

B. Selection:  Evaluate refrigerant pressure drop through system to determine 
available pressure drop across valve.  Select valve for maximum load at design 
operating pressure and minimum 10 degrees F superheat.  Select to avoid being 
undersized at full load and excessively oversized at part load. 
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PART 3  EXECUTION 

3.01 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs. 

B. Remove scale and dirt on inside and outside before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

3.02 INSTALLATION 

A. Install refrigeration specialties in accordance with manufacturer's instructions. 

B. Route piping in orderly manner, with plumbing parallel to building structure, and 
maintain gradient. 

C. Install piping to conserve building space and avoid interference with use of space. 

D. Group piping whenever practical at common elevations and locations.  Slope 
piping one percent in direction of oil return. 

E. Install piping to allow for expansion and contraction without stressing pipe, joints, 
or connected equipment. 

F. Pipe Hangers and Supports: 
1. Install in accordance with ASME B31.5. 
2. Support horizontal piping as scheduled. 
3. Install hangers to provide minimum 1/2 inch space between finished 

covering and adjacent work. 
4. Place hangers within 12 inches of each horizontal elbow. 
5. Provide copper plated hangers and supports for copper piping. 

G. Arrange piping to return oil to compressor.  Provide traps and loops in piping, and 
provide double suction risers on systems with capacity reduction and/or as 
recommended by manufacturer.  Slope horizontal piping 0.40 percent in direction 
of flow.  Refer to detail on drawings for double suction riser. 

H. Provide clearance for installation of insulation and access to valves and fittings. 

I. Flood piping system with nitrogen when brazing. 

J. Where pipe support members are welded to structural building frame, brush clean, 
and apply one coat of zinc rich primer to welding. 

K. Insulate piping; refer to Section 15082. 

L. Follow ASHRAE Std 15 procedures for charging and purging of systems and for 
disposal of refrigerant. 

M. Provide replaceable cartridge filter-driers, with isolation valves and valved bypass. 

N. Locate expansion valve sensing bulb immediately downstream of and as close as 
possible to evaporator on suction line at 45 degrees from bottom of pipe. 

O. Provide external equalizer piping on expansion valves with refrigerant distributor 
connected to evaporator. 

P. Fully charge completed system with refrigerant after testing. 

Q. Provide electrical connection to solenoid valves.  Refer to Section 16155. 

3.03 FIELD QUALITY CONTROL 

A. Test refrigeration system in accordance with ASME B31.5. 

B. Pressure test system with dry nitrogen to 200 psi.  Perform final tests at 27 inches 
vacuum and 200 psi using electronic leak detector.  Test to no leakage. 
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C. Pressure test for 6 hours minimum duration. 

D. Vacuum test; 500 microns; 15 minutes minimum duration. 

E. Break vacuum with dry nitrogen and re-evacuate to 500 microns. 

F. Break vacuum with dry nitrogen and re-evacuate to 500 microns. 

G. Break vacuum with refrigerant charge. 

3.04 SCHEDULES 

A. Hanger Spacing for Copper Tubing. 
1. 1/2 inch, 5/8 inch, and 7/8 inch OD:  Maximum span, 5 feet; minimum rod 

size, 1/4 inch. 
2. 1-1/8 inch OD:  Maximum span, 6 feet; minimum rod size, 1/4 inch. 
3. 1-3/8 inch OD:  Maximum span, 7 feet; minimum rod size, 3/8 inch. 
4. 1-5/8 inch OD:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 
5. 2-1/8 inch OD:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 

END. 
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SECTION 15410 
 

PLUMBING FIXTURES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Water closets. 

B. Lavatories. 

C. Sinks. 

D. Mop basins. 

E. Ice maker boxes. 

F. Electric water coolers. 

1.02 RELATED SECTIONS 

A. Section 06410 - Cabinetwork:  Preparation of counters for sinks; lavatory tops. 

B. Section 07900 - Joint Sealers:  Seal fixtures to walls and floors. 

C. Section 15145 - Plumbing Piping. 

D. Section 15146 - Plumbing Specialties. 

E. Section 15430 - Plumbing Equipment. 

F. Section 16000 - Electrical:  Electrical characteristics and wiring connections. 

1.03 REFERENCES 

A. ARI 1010 - Self-Contained, Mechanically-Refrigerated Drinking-Water Coolers; Air-
Conditioning and Refrigeration Institute; 2002. 

B. ASME A112.19.1M - Enameled Cast Iron Plumbing Fixtures; The American Society of 
Mechanical Engineers; 1994 (R1999). 

C. ASME A112.19.2M - Vitreous China Plumbing Fixtures; The American Society of 
Mechanical Engineers; 1998. 

D. ASME A112.19.5 - Trim for Water-Closet Bowls, Tanks and Urinals; The American 
Society of Mechanical Engineers; 1999. 

1.04 SUBMITTALS 

A. Refer to Section 15010 - General Mechanical Requirements, for submittal procedures. 

B. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, 
utility sizes, trim, and finishes. 

C. Manufacturer's Instructions:  Indicate installation methods and procedures. 

D. Maintenance Data:  Include fixture trim exploded view and replacement parts lists. 

E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in 
the Owner's name and registered with manufacturer. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of 
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products specified in this section, with minimum three years of documented 
experience. 

1.06 REGULATORY REQUIREMENTS 

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc., as suitable for the purpose specified and indicated. 

1.07 DELIVERY, STORAGE, AND PROTECTION 

A. Accept fixtures on site in factory packaging.  Inspect for damage. 

B. Protect installed fixtures from damage by securing areas and by leaving factory 
packaging in place to protect fixtures and prevent use. 

1.08 WARRANTY 

A. See Section 01700 - Project Closeout, for additional warranty requirements. 

B. Provide five year manufacturer warranty for electric water cooler. 

PART 2  PRODUCTS 

2.01 FLOOR MOUNTED FLUSH VALVE WATER CLOSET; FIXTURE [AD & AF] 

A. Bowl: 
1. Manufacturer: 

(a) Kohler. 
(b) Refer to fixture schedule on drawings for Model Nos. 

2. Other Acceptable Manufacturers: 
(a) American Standard. 
(b) Eljer. 
(c) Crane. 

B. ASME A112.19.2M; floor mounted, siphon jet vitreous china, with elongated rim, 1-1/2 
inch top spud, china bolt caps; standard or disabled accessible (refer to schedule). 

C. Flush Valve: 
1. Layout Basis Manufacturer: 

(a) Sloan Valve Company. 
(b) Refer to fixture schedule on drawings for Model No. 

2. Other Acceptable Manufacturers: 
(a) Delaney Co. 
(b) Zurn Industries, Inc. 

3. Exposed Flush Valve: 
(a) ASME A112.18.1M; exposed chrome plated, diaphragm type with side 

oscillating handle, heavy duty escutcheon with set screw, integral 
screwdriver stop and vacuum breaker; maximum 1.28 gallon flush 
volume, gallon flush volume; flush valve handle shall face the wide side. 

D. Seat: 
1. Layout Basis Manufacturer: 

(a) Beneke. 
(b) Refer to fixture schedule on drawings for Model No. 

2. Other Acceptable Manufacturers: 
(a) Bemis. 
(b) Centoco. 
(c) Church. 
(d) Olsonite. 

3. Solid white plastic, open front, extended back, self-sustaining hinge, brass 
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bolts, without cover. 
 

2.02 WALL HUNG LAVATORY; FIXTURE [BD] 

A. Layout Basis Manufacturer: 
1. Kohler. 
2. Refer to fixture schedule on drawings for Model No. 

B. Other Acceptable Manufacturers: 
1. American Standard Inc. 
2. Crane. 
3. Eljer. 

C. Vitreous China Wall Hung Basin: 
1. ASME A112.19.2M; vitreous china wall hung 18-5/8" x 16" with 5 inch high 

back, rectangular basin with splash lip, front overflow, soap depression, and 
shall be drilled for concealed carrier arm. 
(a) Drilling Centers:  4 inch. 

D. Supply Faucet: 
1.   ASME A112.18.1; Single control centerset lavatory gooseneck lead-free 

faucet shall be of metal construction. The valve shall be a one-piece, self-
contained ceramic disc valve, and allows both volume and temperature 
control. Faucet shall be less drain and lift rod. 

2.   Faucet shall include 4" centers and 4-1/4" spout. 

E. Carrier: 
1. Manufacturers: 

(b) JOSAM Company:  www.josam.com. 
(c) Sloan Valve Company:  www.sloanvalve.com. 
(d) Zurn Industries, Inc:  www.zurn.com. 

2. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor 
and wall attachment, threaded studs for fixture hanger, bearing plate and 
studs. 

F. Accessories: 
1. Refer to schedule. 

2.03 SINKS; FIXTURES [C-1, C-2, & C-3]. 

A. Layout Basis Manufacturer: 
1. Elkay. 
2. Refer to fixture schedule on drawings for Model No. 

B. Other Acceptable Manufacturers: 
1. Kohler. 
2. Just. 
3. Eljer. 

C. Single Compartment Bowl: 
1. ASME A112.19.3M 15” x 17" x 6-1/2" DP & 25” x 22" x 6-1/2" DP inch outside 

dimensions, 18 gauge thick, type stainless steel, self-rimming and 
undercoated, with ledge side backs drilled for trim. 

D. Double Compartment Bowl: 
1. ASME A112.19.3M 33" x 22" x 6-1/2" DP inch outside dimensions, 18 gauge 

thick, type stainless steel, self-rimming and undercoated, with ledge side 
backs drilled for 3 hole 8” center faucet and drain as scheduled on P0010. 
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E. Supply Faucet: 
1. Layout Basis Manufacturer: 

(a) Chicago. 
2. Other acceptable manufacturers: 

(a) Elkay. 
(b) Just. 
(c) Kohler. 

1. ASME A112.18.1; Dual handle gooseneck lead-free deck faucet with cold & 
hot inlets shall be of brass construction. Faucet shall feature brass valve 
bodies. Lever handle; control mechanism shall be of the rotating stainless 
steel ball type with replaceable non-metallic seats operating in stainless steel 
lined sockets. 

2.04 FLOOR MOUNTED MOP BASIN; FIXTURE [D] 

A. Mop Basin: 
1. Manufacturers: 

a. Fiat; MSB2424. 
b. Swanstone. 
c. Stern-Williams 

2. 36x24x10 high white molded stone, floor mounted, with one inch wide 
shoulders, vinyl bumper guard, stainless steel strainer. 

B. Trim (Faucet) 
1. Manufacturers: 

a. Fiat;  
b. Stern-Williams;  
c. Swan;  
d. T&S Brass Model No. B-0665. 

2. ASME A112.18.1M exposed chrome plated wall type supply with cross type 
handles, spout wall brace, vacuum breaker, hose end spout, strainers, 
integral screwdriver stops with cover caps and adjustable threaded wall 
flanges. 

C. Accessories: 
1. Hose and bracket. 
2. 5-feet of 1/2-inch diameter plain end re-inforced rubber hose with hose clamp 

hanger and mop hanger clamps. 

2.05  ICE MAKER BOX [E] 

A. Manufacturers: 
1. Guy Gray;  Model BIM875QTSAB. 
2. Bradley. 
3. Oatey. 

B. Lead-free, 16-gauge steel with epoxy finish; 1/2" FIP inlet x 1/4" O.D. outlet 
compression angle valve with 1/2" MPT connection. 

2.06  ELECTRIC WATER COOLERS; FIXTURE [FS] 

A. Manufacturers: 
1. Halsey-Taylor; Model HVR8-ADA. 
2. Haws. 
3. Oasis 
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B. Fountain: 
1.  ARI 1010 Lead free single basin type, indoor, electric refrigerated wall-

mounted water cooler designed to meet ADA with stainless steel cabinet and 
stainless steel cooler top. 

C. Refrigeration System: 
1. Hermetically sealed, positive start compressor with lifetime lubrication and 

built-in overload protection, efficient capillary sizing, large capacity dryer-
strainer, and fan-cooled copper/aluminum condenser with self-lubricated 
bearing. Refrigerant shall be R-134A. 

D. Accessories: 
1. P-Trap; 1 1/4: 

a. Crane;  
b. EBC;  
c. Kohler;  
d. McGuire; 8872 

2. Chrome plated 17 gage brass, adjustable P-trap with clean-out plug and arm 
with escutcheon. 

3. Supply Stops: 
a. Manufacturers: 

1) Brasscraft;  
2) Dearborn;  
3) EBC;  
4) McGuire; 170 

b. 3/8" chrome plated brass, loose-key, non-metal-to-metal stops with 
escutcheon, and flexible supplies. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 

B. Verify that electric power is available and of the correct characteristics. 

C. Confirm that millwork is constructed with adequate provision for the installation of 
counter top lavatories and sinks. 

3.02 PREPARATION 

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in 
fixture rough-in schedule for particular fixtures. 

3.03 INSTALLATION 

A. Install components level and plumb. 

B. Seal fixtures to wall and floor surfaces with sealant as specified in Section 07900, 
color to match fixture. 

3.04 INTERFACE WITH WORK OF OTHER SECTIONS 

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings 
before rough-in and installation. 

3.05 ADJUSTING; per manufacturer’s published tolerances. 
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3.06 CLEANING AND PROTECTION 

A.  Clean plumbing fixtures and equipment. 

B.  Do not permit use of fixtures. 

3.07 SCHEDULES 

A.  Fixture Heights:  Refer to schedule. 

B. Plumbing subcontractor shall install plumbing fixtures in Rooms 157, 213, & 217 at a 
later date determined by Architect. 

END. 
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SECTION 15430 
 

PLUMBING EQUIPMENT 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Water Heaters. 

B. Pumps. 
1.  Circulators. 

1.02 REFERENCES 

A. UL 174 - Standard for Household Electric Storage Tank Water Heaters; 
Underwriters Laboratories Inc.; 1996. 

B. UL 1453 - Standard for Electric Booster and Commercial Storage Tank Water 
Heaters; Underwriters Laboratories Inc.; 1995. 

1.03 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittals procedures. 

B. Product Data: 
1. Provide electrical characteristics and connection requirements. 

C. Operation and Maintenance Data:  Include operation, maintenance, and inspection 
data, replacement part numbers and availability, and service depot location and 
telephone number. 

D. Warranty:  Submit manufacturer warranty and ensure forms have been completed 
in the Owner's name and registered with manufacturer. 

1.04 QUALITY ASSURANCE 

A. Identification:  Provide pumps with manufacturer's name, model number, and 
rating/capacity identified by permanently attached label. 

B. Performance:  Ensure pumps operate at specified system fluid temperatures 
without vapor binding and cavitation, are non-overloading in parallel or individual 
operation, operate within 25 percent of midpoint of published maximum efficiency 
curve. 

1.05 CERTIFICATIONS 

A. Water Heaters:  NSF approved. 

B. Electric Water Heaters:  UL listed and labeled to UL 174 or UL 1453. 

C. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc., as suitable for the purpose specified and indicated. 

1.06 DELIVERY, STORAGE, AND PROTECTION 

A. Provide temporary inlet and outlet caps.  Maintain caps in place until installation. 

1.07 WARRANTY 

A. See Section 01780 - Closeout Submittals, for additional warranty requirements. 

PART 2  PRODUCTS 

2.01  COMMERCIAL ELECTRIC WATER HEATERS 

A. Manufacturers: 
1. Bradford-White. 



 

 
16002 Dr. Brian Griner’s Office 
Georgia Engineering & Testing, Inc. 15430 - 2 

2. P.V.I. (Pressure Vessels Inc.) 
3. A.O. Smith. 

B. Type:  Factory-assembled and wired, electric, vertical storage. 

C. Tank:  Glass lined welded steel; 4 inch diameter inspection port, thermally 
insulated with minimum 2 inches glass fiber encased in corrosion-resistant steel 
jacket; baked-on enamel finish. 

D. Controls:  Automatic immersion water thermostat; externally adjustable 
temperature range from 60 to 180 degrees F, flanged or screw-in nichrome 
elements, high temperature limit thermostat. 

E. Accessories:  Brass water connections and dip tube, drain valve, magnesium 
anode, and ASME rated temperature and pressure relief valve. 

F. Controls:  Ventilated control cabinet, factory-wired with solid state progressive 
sequencing step controller, fuses, magnetic contactors, control transformer, pilot 
lights indicating main power and heating steps, control circuit toggle switch, 
electronic low-water (probe-type) cut-off, high temperature limit thermostat, flush-
mounted temperature and pressure gages. 

G. Heating Elements:  Flange-mounted immersion elements; individual elements 
sheathed with Incoloy corrosion-resistant metal alloy, rated less than 75 Watts per 
square inch. 

H. Schedule: Refer to schedule on drawings. 

2.02  IN-LINE CIRCULATOR PUMPS 

A. Manufacturers: 
1. Armstrong Pumps Inc:  www.armstrongpumps.com. 
2. Grundfoss. 
3. ITT Bell & Gossett;  Model LR-20B:  www.bellgossett.com. 

B. Casing:  Bronze, rated for 125 psig working pressure, with stainless steel rotor 
assembly. 

C. Impeller:  Bronze. 

D. Shaft:  Alloy steel with integral thrust collar and two oil lubricated bronze sleeve 
bearings. 

E. Seal:  Carbon rotating against a stationary ceramic seat. 

F. Drive:  Flexible coupling. 

G. Performance: 
1. Flow:  6 gpm, at 10 feet head. 
2. Electrical Characteristics: 

a. 1/20 hp. 
b. 120 volts, single phase, 60 Hz, 15 minimum circuit ampacity. 

PART 3  EXECUTION 

3.01  INSTALLATION 

A. Install plumbing equipment in accordance with manufacturer's instructions, as 
required by code, and complying with conditions of certification, if any. 

B. Coordinate with plumbing piping and related electrical work to achieve operating 
system. 

C. Domestic Water Heaters: 
1. Install water heater on concrete housekeeping base, sized minimum 4 

inches larger than heater base.  Refer to Section 03300. 
2. Pipe relief valves to floor. 
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3. Pipe drains to nearest floor drain. 
4. Provide piping connections and accessories as indicated; refer to Section 

15183. 
5. Install circulator and blenders as detailed on Drawings. 
6. Provide for connection to electrical service.  Refer to Div. 16000. 

D. Circulator Pumps: 
1. Provide line sized isolating valve and strainer on suction and line sized soft 

seated check valve and balancing valve on discharge. 
2. Decrease from line size with long radius reducing elbows or reducers.  

Support piping adjacent to pump such that no weight is carried on pump 
casings.  Provide supports under elbows on pump suction and discharge 
line sizes 4 inches and over. 

3. Ensure pumps operate at specified system fluid temperatures without 
vapor binding and cavitation, are non-overloading in parallel or individual 
operation, and operate within 25 percent of midpoint of published 
maximum efficiency curve. 

3.02 STARTING EQUIPMENT. 

A. Provide services of factory trained representative for minimum one days to start-
up, calibrate controls, inspect the installation and instruct the Owner on operation 
and maintenance. 

B. Demonstrate water heater operation and verify specified performance. 

END. 



 

 

 



 

 
16002 Dr. Brian Griner’s Office 
Georgia Engineering & Testing, Inc. 15743 - 1 
 

 

SECTION 15743 
 

SPLIT SYSTEM AIR CONDITIONERS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Interior Unit. 

B. Exterior Unit. 

C. Controls. 

1.02 RELATED SECTIONS 

A. Section 15065 - Motors for Mechanical Equipment:  Evaporator and condenser fan 
motors. 

B. Section 15186 - Refrigerant Piping and Specialties. 

1.03 REFERENCES 

A. ARI 210/240 - Unitary Air-Conditioning and Air-Source Heat Pump Equipment; Air-
Conditioning and Refrigeration Institute; 1994. 

B. ARI 270 - Sound Rating of Outdoor Unitary Equipment; Air-Conditioning and 
Refrigeration Institute; 1995. 

C. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers 
Association; 1993 (and Revision 1,2,3,4). 

D. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilation 
Systems; National Fire Protection Association; 1996. 

1.04 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide data for manufactured products and assemblies.  Indicate 
water, drain, thermostatic valves, and electrical rough-in connections with 
electrical characteristics and connection requirements. 

C. Manufacturer's Instructions:  Indicate assembly, support details, connection 
requirements, and include start-up instructions. 

D. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out 
in the Owner's name and registered with manufacturer. 

1.05 QUALITY ASSURANCE 

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc. as suitable for the purpose specified and indicated. 

1.06 WARRANTY 

A. See Section 01780 - Closeout Submittals, for additional warranty requirements. 

B. Provide a five year warranty to include coverage for compressor including 
materials only. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Carrier Corporation. 

B. The Trane Company. 
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C. York International, Inc. 

2.02 AIR CONDITIONING UNITS 

A. Description:  Packaged, split system, factory fabricated units, consisting of interior 
and exterior units, controls. 

B. Assembly:  Up flow air delivery, in draw-through configuration as indicated. 

2.03 INTERIOR UNIT 

A. Cabinet 
1. Frame and Panels:  Galvanized steel with baked enamel finish, easily 

removed access doors or panels with quick fasteners. 
2. Insulation:  Minimum 1/2 inch thick acoustic duct liner for lining cabinet 

interior. 
3. Drain Pan:  Galvanized steel with corrosion-resistant coating. 

B. Evaporator fan 
1. Fan:  Direct drive, double width, double inlet, forward curved centrifugal 

fan, statically and dynamically balanced, resiliently mounted. 
2. Motors: single phase, 60 Hz ECM type; refer to Section 15065; Refer to 

electrical drawings for voltage. 

C. Evaporator coil 
1. Direct expansion coiling coil of seamless copper tubes expanded into 

aluminum fins. 
2. Refrigeration circuit with fixed metering device(capillary tube) unless noted 

otherwise. 

D. Auxiliary electric heat 
1. Assembly:  UL listed and labeled assembly with steel frame and side 

mounted control cabinet and cover, and built-in controls. 
2. Heating Elements:  Exposed helical coil of nickel-chrome resistance wire 

with refractory ceramic support bushings. 
3. Control Cabinet:  0.0478 inch steel with hinged front panel with latching 

disconnect switch. 
4. Built-in Controls: Disconnect in control panel face, mercury controlling 

contactors, manually resettable thermal cut-outs, 24 Volt control 
transformer, circuit fuses for heaters over 48 Amps, factory wired 
differential air-flow switch and terminal blocks. 

E. Disconnect Switch:  Factory mounted disconnect switch or circuit breaker for 
single point power connection with fan motor power plug. 

F. Air filters 
1. Easily removed 1 inch thick disposable, glass fiber panel filters. 

2.04 EXTERIOR UNIT 

A. Casing 
1. House components in welded steel frame with galvanized steel panels with 

weather resistant, baked enamel finish. 
2. Mount starters, disconnects, and controls in weatherproof panel provided 

with full opening access doors.  Provide mechanical interlock to 
disconnect power when door is opened. 

3. Provide removable access doors or panels with quick fasteners and piano 
hinges. 

B. Compressor 
1. Hermetically sealed, 3600 rpm maximum, resiliently mounted with positive 

lubrication and internal motor protection. 
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2. Compressor:  Hermetic reciprocating type or Hermetic scroll type. 
 

C. Condenser coils 
1. Coils:  Aluminum fins mechanically bonded to seamless copper tubing or 

all aluminum fins and tube. Air test under water to 425 psig, and vacuum 
dehydrate.  Seal with holding charge of refrigerant. 

2. Coil Guard: Louvered or PVC coat steel wire. 

D. Fans and motors 
1. Vertical discharge direct driven propeller type condenser fans with fan 

guard on discharge. 
2. Fan Guard:  Louvered or PVC coated steel wire. 

E. Refrigerant circuit 
1. For each refrigerant circuit, provide: 

a. Filter dryer liquid line. 
b. Liquid line sight glass and moisture indicator. 
c. Thermal expansion valve for maximum operating pressure. 
d. Suction accumulator. 
e. Suction and liquid line service valves. 
f. Charging valve. 
g. Condenser pressure relief mechanism. 
h. R410-A. 

F. Controls 
1. Factory wired with single point power connection.  
2. Factory wired controls shall include contactor, high and low pressure 

cutouts, internal winding thermostat for compressor, control circuit 
transformer, non-cycling reset relay. 

3. Provide a surge capacitor and lightning arrestor in unit cabinet for 
protection from power surges due to lightning and switching transients.   

4. Five minute stop to restart timer prevents compressor from short cycling. 

G. Additional heat pump controls 
1. An automatic defrost control shall be included to accomplish defrosting 

(only if coil saturated suction temperature indicates freezing temperatures) 
every 90 minutes for a period of not more than 10 minutes.  Provide 
lockout to prevent auxiliary heat opening with heat pumps. 

2.05 CONTROLS 

A. Provide electric solid state microcomputer based room thermostat, located as 
indicated. 

1. Incorporate: 
a. Automatic switching from heating to cooling. 
b. Preferential rate control to minimize overshoot and deviation from 

set point. 
c. Instant override of setpoint for continuous or timed period from 

one hour to 31 days. 
d. Short cycle protection. 
e. Programming based on weekdays, Saturday and Sunday. 
f. Integral humidistat. 

2. Display shall include: 
a. Time of Day. 
b. Actual room temperature. 
c. Actual room humidity. 
c. Programmed temperature. 
d. Day of week. 
e. System mode indication:  Heating, cooling, auto, off, fan auto, fan 

on. 
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f. Stage (heating or cooling) operation. Refer to Sequence of 
Operation on plans for number of stages. 

 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Provide level housekeeping pad or base as indicated. 

C. Pipe refrigerant piping from interior unit to exterior unit; refer to section 15186. 

D. Drain Pan: Route discharge from cooling coil drain pan to floor drain with drawn 
copper tube, full size of connection.  Provide air seal trap (Refer to detail on 
drawings). 

E. Install flexible connections specified in Section 15820 between fan inlet and 
discharge ductwork.  Ensure metal bands of connectors are parallel with minimum 
one inch flex between ductwork and unit while running. 

F. Electric Duct Coils:  Wire in accordance with NFPA 70.  Refer to Section 16155. 

3.02 SCHEDULES 

A. Capacities shall not be less than scheduled when matched together; 45 F 
minimum SST, 95 F ODT.       

B. Refer to schedule on Drawings. 

END. 
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SECTION 15747 
 

DUCTLESS SPLIT SYSTEM AIR CONDITIONERS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Interior Unit. 

B. Exterior Unit. 

C. Controls. 

1.02 RELATED SECTIONS 

A. Section 15065 - Motors for Mechanical Equipment:  Evaporator and condenser fan 
motors. 

B. Section 15186 - Refrigerant Piping and Specialties. 

1.03 REFERENCES 

A. ARI 210/240 - Unitary Air-Conditioning and Air-Source Heat Pump Equipment; Air-
Conditioning and Refrigeration Institute; 1994. 

B. ARI 270 - Sound Rating of Outdoor Unitary Equipment; Air-Conditioning and 
Refrigeration Institute; 1995. 

C. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers 
Association; 1993 (and Revision 1,2,3,4). 

D. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilation 
Systems; National Fire Protection Association; 1996. 

1.04 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide data for manufactured products and assemblies.  Indicate 
water, drain, thermostatic valves, and electrical rough-in connections with 
electrical characteristics and connection requirements. 

C. Manufacturer's Instructions:  Indicate assembly, support details, connection 
requirements, and include start-up instructions. 

D. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out 
in the Owner's name and registered with manufacturer. 

1.05 WARRANTY 

A. See Section 01780 - Closeout Submittals, for additional warranty requirements. 

B. Provide a five year warranty to include coverage for compressor including 
materials only. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. LG. 

B. Daikin. 

C. Mitsubishi. 

2.02 AIR CONDITIONING UNITS 

 A. Description:  Packaged, ductless split air conditioning system with electric heater 
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consisting of interior and exterior units and controls and heating coil. 

2.03 INTERIOR UNIT 

A. Cabinet 
1. Decorative cabinet with exposed corners and edges rounded, easily 

removed panels, glass fiber insulation and integral air outlet and inlet 
grilles. 

2. Finish:  Factory apply baked enamel of color as selected on visible 
surfaces of enclosure or cabinet. 

3. Insulation:  Minimum 1/2 inch thick acoustic duct liner for lining cabinet 
interior. 

4. Drain Pan:  Galvanized steel with corrosion-resistant coating. 

B. Evaporator fan 
1. Fan:  Direct drive, double width, double inlet, forward curved centrifugal 

fan, statically and dynamically balanced, resiliently mounted. 

C. Evaporator coil 
1. Direct expansion coiling coil of seamless copper tubes expanded into 

aluminum fins. 
2. Refrigeration circuit with fixed metering device(capillary tube) unless noted 

otherwise. 

D. Air filters 
1. Filter:  Easily removed 1 inch thick glass fiber throw-away type, located to 

filter air before coil. 

2.04 EXTERIOR UNIT 

A. Casing 
1. House components in welded steel frame with galvanized steel panels with 

weather resistant, baked enamel finish. 
2. Mount contactors and controls in weatherproof panel provided with full 

opening access doors. 
3. Provide removable access doors or panels with quick fasteners. 

B. Compressor 
1. Hermetically sealed, 3600 rpm maximum, resiliently mounted with positive 

lubrication and internal motor protection. 
2. Compressor:  Inverter duty Hermetic scroll type. 

C. Condenser coils 
1. Coils:  Aluminum fins mechanically bonded to seamless copper tubing or 

all aluminum fins and tube. Air test under water to 425 psig, and vacuum 
dehydrate.  Seal with holding charge of refrigerant. 

2. Coil Guard: Louvered or  PVC coat steel wire. 

D. Fans and motors 
1. Direct driven propeller type condenser fans with fan guard on discharge.   
2. Weatherproof motors suitable for outdoor use, single phase permanent 

split capacitor with permanent lubricated ball bearings and built in thermal 
overload protection. 

3. Fan Guard: PVC coat steel wire . 

E. Refrigerant circuit 
1. For each refrigerant circuit, provide: 

a. Filter dryer liquid line. 
b. Suction accumulator. 
c. Suction and liquid line service valves and gage ports. 
d. Charging valve. 
 
e. Condenser pressure relief mechanism. 
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F. Controls 
1. Factory wired with single point power connection.  
2. Factory wired controls shall include contactor, high and low pressure 

cutouts, internal winding thermostat for compressor, control circuit 
transformer, non-cycling reset relay. 

3. Provide a surge capacitor and lightning arrestor in unit cabinet for 
protection from power surges due to lightning and switching transients.   

G. Additional heat pump controls 
1. Low ambient thermostat to lock out compressor at low ambient 

temperatures. 
2. An automatic defrost control shall be included to accomplish defrosting 

(only if coil saturated suction temperature indicates freezing temperatures) 
every 90 minutes for a period of not more than 10 minutes.  Provide 
lockout to prevent auxiliary heat opening with heat pumps. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Provide level housekeeping pad or base as indicated. 

C. Pipe refrigerant piping from interior unit to exterior unit; refer to section 15186. 

D. Drain Pan: Route discharge from cooling coil drain pan to floor drain with drawn 
copper tube, full size of connection. Provide air seal trap( Refer to detail on 
drawings). 

E. Electric Duct Coils:  Wire in accordance with NFPA 70.  Refer to Section 16155. 

3.02 SCHEDULES 

A. Capacities shall not be less than scheduled when matched together; 45 F 
minimum SST, 95 F ODT. Refer to Schedule on drawings.   

END. 
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SECTION 15762 
 

TERMINAL HEAT TRANSFER UNITS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Electric heaters. 

1.02 RELATED SECTIONS 

1.03 SUBMITTALS 

A. See Section 01300 and 15010 - Administrative Requirements, for submittal 
procedures. 

B. Product Data:  Provide typical catalog of information including arrangements. 

C. Refer to Submittals in Section 15010 for requirements regarding Tabulation of 
Power Wiring Requirements. 

D. Manufacturer's Instructions:  Indicate installation instructions and 
recommendations. 

E. Operation and Maintenance Data:  Include manufacturers descriptive literature, 
operating instructions, installation instructions, maintenance and repair data, and 
parts listings. 

1.04 QUALITY ASSURANCE 

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc. as suitable for the purpose specified and indicated. 

PART 2  PRODUCTS 

2.01 ELECTRIC WALL HEATERS(EWH) 

A. Manufacturer:  Qmark Model AWH-4000. 

B. Other acceptable manufacturers offering equivalent products: Berko FRC, 
Electromode RFAC, Erincraft AWH, Markel 3400, Raywall AFA, Singer Series 
5900. 

C. Assembly:  UL listed and labelled with terminal box and cover, and built-in 
controls. 

D. Heating Elements:  Enclosed copper tube, aluminum finned element of coiled 
nickel-chrome resistance wire centered in tubes and embedded in refractory 
material. 

E. Enclosure:  Minimum 0.030 inch steel box for recessed mounting with removable 
16 gauge steel bar grille with satin finished aluminum frame. 

F. Fan:  Direct drive propeller type, statically and dynamically balanced. 

G. Motor:  Permanently lubricated, sleeve bearings. 

H. Built-in Controls:   
1. Power disconnect switch. 
2. Automatic reset thermal overload protector. 
3. Tamper-proof  bi-metal thermostat with 40-90 Degree F range adjustable 

through grille face, with temperature setpoint indication. 

PART 3  EXECUTION 
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3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install equipment exposed to finished areas after walls and ceiling are finished and 
painted.  Do not damage equipment or finishes. 

C. Install electric heating equipment including devices furnished by manufacturer but 
not factory-mounted.  Furnish copy of manufacturer's wiring diagram submittal. 

3.02 CLEANING 

A. After construction is completed, including painting, clean exposed surfaces of 
units.  Vacuum clean coils and inside of cabinets. 

B. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish 
materials furnished by manufacturer. 

C. Install new filters. 

3.03 SCHEDULES 

A. Refer to Schedules on the Drawings. 

END. 
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SECTION 15810 
 

DUCTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Metal & flexible ductwork. 

1.02 RELATED SECTIONS 

A. Section 15086 - Duct Insulation:  External insulation and duct liner. 

B. Section 15820 - Duct Accessories. 

C. Section 15850 - Air Outlets and Inlets. 

D. Section 15950 - Testing, Adjusting, and Balancing. 

1.03 REFERENCES 

A. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 
2002a. 

B. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating 
Systems; National Fire Protection Association; 2002. 

C. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet 
Metal and Air Conditioning Contractors' National Association; 1995, Second 
Edition with Addendum No. 1. 

1.04 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

1.05 REGULATORY REQUIREMENTS 

A. Construct ductwork to NFPA 90A standards. 

1.06 ENVIRONMENTAL REQUIREMENTS 

A. Do not install duct sealants when temperatures are less than those recommended 
by sealant manufacturers. 

B. Maintain temperatures within acceptable range during and after installation of duct 
sealants. 

1.07 DELIVERY, STORAGE, AND PROTECTION 

A. Store in clean dry place and protect from weather and construction traffic. 

B. Exercise care during construction to prevent the accumulation of dust, dirt, and 
refuse in the supply and return ductwork. 

C. All openings shall be tightly closed with 8-mil polyethylene when work crating dust 
and debris is in progress. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Galvanized Steel Ducts:  Hot-dipped galvanized steel sheet, ASTM A 653/A 653M 
FS Type B, with G60/Z180 coating. 

B. Insulated Flexible Ducts: 
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1. Manufacturers: 
a. Atco Model UPC-036. 
 
b. Flexmaster Model Type 3M. 
c. Genflex  Model SLP181. 
d. Thermaflex Model M-KE. 

2. UL 181, Class 1, aluminum laminate and polyester film mechanically 
bonded without adhesive supported by helically wound spring steel wire; 
fiberglass insulation; polyethylene vapor barrier film.  

a. Insulation shall be 1 inch thick, minimum; 3/4 lbs/cu ft,minimum 
b. Pressure Rating:  10 inches WG positive and 1.0 inches WG 

negative. 
c. Maximum Velocity:  4000 fpm. 
d. Temperature Range:  -20 degrees F to 210 degrees F. 

C. Sealant: 
1. Manufacturers: Hardcast Sure Grip 404, Marathon , Miracle D-618, MMM-

800, Tuff-Bond No.29, United McGill United. 
2. Non-hardening, water resistant, fire resistive, compatible with mating 

materials; liquid used alone or with tape, or heavy mastic. 

2.02 DUCTWORK FABRICATION 

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction 
Standards - Metal and Flexible, and as indicated.  Provide duct material, gages, 
reinforcing, and sealing for operating pressures indicated. 

B. All dimensions are net inside metal measurements in inches unless otherwise 
shown. 

C. Duct sizes shown include allowance for liner thickness unless otherwise noted, 
except sizes shown for lined round spiral and flat oval duct are sizes of perforated 
inner liner  

D. Longitudinal seams for Rectangular Duct: Fig 1-5 L-1(Pittsburgh) or L-2(button 
punch snap lock) for corner seams. Do not use L-2 seam for ducts over 18 inch. 
Seal L-2 seams with duct sealant. Fig 1-5 L-3 seam for seams other than corner. 

E. Unreinforced Duct: Fabricate ducts in clearence critical areas such as chases and 
above ceilings to unreinforced standards and accordance with Fig 1-7. 

F. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of 
duct on centerline.  Where not possible and where rectangular elbows must be 
used , provide turning vanes in accordance with Figs 2-3 and 2-4.  Provide single 
vanes for 18 inch width or less and double vane over 18 inch inch width or height. 

G. Branch Connections: 
1. Rectangular Branch and Rectangular Diffuser Runouts: Fig 2-8, 45 degree 

entry with flange and gasket for connection to trunk with a minimum of six 
screws. 

2. Round Runouts from Rectangular ducts: Manufactured fitting with 45 
degree entry, flanged & gasket for connection to trunk with a minimum of 
six screws. Provide volume control damper with locking quadrant at 
branch connection in Ductwork Pressure Class 2 inch or less, unless over 
inaccessable ceiling( Refer to Grille Schedule on Drawings). 

3. Round runouts from round ducts in concealed locations: Manufactured 
conical tee fitting, conical tap, Fig 3-5 or 45 degree lateral fitting, Fig 3-4 
as indicated on drawings. 

4. Round runout to diffusers from round duct shall be manufactured fittings, 
90 degree tap, Fig 3-4. Provide segmented standing seam(ribbed) on 
exposed duct in finished spaces. 
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5. Runout to Sidewall Grille/Register: Fig 2-8, 45 Degree entry. 
6. Deflectrols; Refer to section 15820, Duct Accessories. 
7.  Volume control Dampers: Provide volume control damper with locking 

quadrant at branch connection fitting for runout to diffuser , unless fitting is 
located over inaccessible ceiling( Refer to Grille Schedule on Drawings for  

 
 neck mounted volume dampers). 

H. Branch Duct Split: Fig 2-7 with volume control dampers. Refer to Section 15820, 
Duct Accessories. 

I. Transitions: Fig 2-9; Changes in duct sizes shall be made by transitions. Increase 
duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 
maximum 30 degrees divergence upstream of equipment and 45 degrees 
convergence downstream. Transitions shall be provided between equipment and 
duct where sizes are not the same 

J. Where ducts are connected to exterior wall louvers and duct outlet is smaller than 
louver frame, provide sheetmetal plenum sealing louver area and connecting to 
duct.  Use same material and pressure class as duct, painted black on exterior 
side; seal to louver frame and duct. Fabricate in accordance with Fig 6-1 and 6-2. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct 
Construction Standards - Metal and Flexible. 

C. Locate ducts with sufficient space around equipment to allow normal operating 
and maintenance activities. 

D. Use double nuts and lock washers on threaded rod supports. 

E. Seal all transverse joints in metal supply, exhaust and return ducts. 

F. Connect diffusers to concealed low pressure ducts with 5 feet maximum length of 
flexible duct held in place with metal strap or clamp. 

G. Secure flexible ducts to metal ducts with adhesive. and metal strap or clamp. 

H.  Patch Plates/ Duct Cap: Provide where openings in existing ducts are closed. 
Plate shall be same material as duct being patched and one gauge heavier than 
scheduled for the duct size and pressure class at the patched location. Secure 
with sheet metal screws 6 inches maximum on center with a minimum of two 
screws for each side. 

I. During construction provide temporary closures of metal or taped polyethylene on 
open ductwork to prevent construction dust from entering ductwork system. 

3.02 SCHEDULES 

A. Ductwork Material: 
1. Low Pressure Supply: Galvanized Steel. 
2. Return:  Galvanized Steel. 
3. General Exhaust:  Galvanized Steel. 
4. Outside Air Intake:  Galvanized Steel. 
5. Plenums:  Galvanized Steel. 

B. Ductwork Pressure Class: 
1. Supply System:  2 inch. 
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2. Return:  1/2 inch. 
3. General Exhaust:  1/2 inch. 
4. Outside Air Intake:  2 inch. 
5. Plenums:  2 inch. 

END. 
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SECTION 15820 
 

DUCT ACCESSORIES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Backdraft dampers. 

B. Duct access doors. 

C. Fire dampers. 

D. Flexible duct connections. 

E. Volume control dampers. 

1.02 RELATED SECTIONS 

A. Section 15810 - Ducts. 

1.03 REFERENCES 

A. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating 
Systems; National Fire Protection Association; 2002. 

B. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet 
Metal and Air Conditioning Contractors' National Association; 1995, Second 
Edition with Addendum No. 1. 

C. UL 33 - Heat Responsive Links for Fire-Protection Service; Underwriters 
Laboratories Inc.; 1993. 

D. UL 555 - Standard for Fire Dampers; Underwriters Laboratories Inc.; 1999. 

E. UL 555S - Standard for Leakage Rated Dampers for Use in Smoke Control 
Systems; Underwriters Laboratories Inc.; 1999. 

1.04 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide for shop fabricated assemblies including volume control 
dampers.  Include electrical characteristics and connection requirements. 

C. Manufacturer's Installation Instructions:  Provide instructions for fire dampers. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Protect dampers from damage to operating linkages and blades. 

PART 2  PRODUCTS 

2.01 BACKDRAFT DAMPERS 

A. Manufacturers: Ruskin BD2A2. 

B. Other acceptable manufacturers offering equivalent products: Arrow, American 
Warming and Ventilating BD-, Cesco , Greenheck, Louvers and Dampers, Nailor 
Hart, National Controlled Air,  Shipman BD-. 

C. Minimum rated system velocity: 1500 FPM. 

D. Minimum rated spot velocity: 2500 FPM  

E. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  galvanized 
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steel, with center pivoted blades of maximum 6 inch width, with felt or flexible vinyl 
sealed edges, linked together in rattle-free manner with 90 degree stop, steel ball 
bearings, and plated steel pivot pin; adjustment device to permit setting for varying 
differential static pressure. 

2.02 DUCT ACCESS DOORS (AD) 

A. Manufacturer: Cesco Model *AD. 

B. Other acceptable manufacturers offering equivalent products: Airstream, 
Flexmaster Inspector Series, Nailor Hart Model 0800, National Controlled Air 
ADR, Prefco, Ruskin, Ventlok. 

C. Fabrication: 
1. Factory fabricated in accordance with SMACNA (DCS) - HVAC Duct 

Construction Standards - Metal and Flexible, Figure 2-12 and as 
indicated. 

2. Rigid and close-fitting of galvanized steel with sealing gaskets and quick 
fastening locking devices. 

3. Install minimum 1 inch thick insulation with sheet metal cover for insulated 
ducts. 

4. Access doors up to 2 inch pressure class: 
a. Less Than 12 inches Square:  Secure with sash locks. 
b. Up to 18 inches Square:  Provide two hinges and two sash locks. 
c. Up to 24 x 48 inches:  Three hinges and two compression latches 

with outside and inside handles. 
d. Larger Sizes: Provide an additional hinge. 

5. Fabricate access doors over 2 inch pressure class in accordance with 
Figure 2-12. 

D. Access doors with sheet metal screw fasteners are not acceptable. 

2.03 FIRE DAMPERS(FD) 

A. Manufacturer: Ruskin. 

B. Other acceptable manufacturers offering equivalent products: Advanced Air, Inc., 
Air Balance, Air Control Products, Airstream, American Warming and Ventilating, 
Cesco, Greenheck, Louvers ans Dampers, Nailor Hart, National Controlled Air, 
Pacifc Air Products, Phillips, Safe-Aire, Shipman, United, Ventco. 

C. Fabricate in accordance with NFPA 90A and UL 555 for dynamic systems, and as 
indicated. 

D. Curtain Type Dampers: Galvanized steel with interlocking blades. Provide 
stainless steel closure springs and latches for horizontal installations. 

E. Fusible Links:  UL 33, separate at 160 degrees F with adjustable link straps for 
combination fire/balancing dampers. 

F. Dampers shall be Type 'A' with breakaway connections, same size as duct unless 
otherwise noted.  Net damper opening of low resistance type 'B' dampers in 
retracted position shall not be less than 90% of cross sectional area of attached 
duct. 

G. Dampers in medium pressure ducts shall be Type 'C' with non-breakaway 
connections and sleeve gauge listed for application . 

H. Multiple Fire Damper Assemblies (Vertical Installations; Allowed Only for Sizes 
Exceeding 48 inches in Length or Width):  Fire dampers assembled together to 
form protection for a single opening shall be provided with steel mullion(s) meeting 
the requirements of UL 555 Standard for Safety Fire Dampers and Ceiling 
Dampers. 
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2.04 FLEXIBLE DUCT CONNECTIONS 

A. Fabricate in accordance with SMACNA (DCS) - HVAC Duct Construction 
Standards - Metal and Flexible, Figure 2-19, and as indicated. 

B. Flexible Duct Connections:  Fabric crimped into metal edging strip. 

C. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 
90A, minimum density 30 oz per sq yd. 

1. Net Fabric Width:  Approximately 6 inches wide. 
2. Metal:  3 inches wide, 24 gage thick galvanized steel. 

2.05 VOLUME CONTROL DAMPERS (MVD). 

A. Manufacturer: Ruskin CD35. 

B. Other acceptable manufacturers offering equivalent products: Airstream, Arrow, 
Greenheck,  Nailor Hart, National Controlled Air, Prefco. 

C. Single Blade Dampers:  Figure 2-14.  Fabricate for duct sizes up to 6 x 30 inch. 

D. Multi-Blade Damper:  Figure 2-15.  Fabricate of opposed blade pattern with 
maximum blade sizes 8 x 48 inch long.  Assemble center and edge crimped 
blades in galvanized channel frame with suitable hardware; 16 gauge, minimum, 
steel channel frame with blade stops top and bottom; 16 gauge steel blades with 
formed edge groove to have 3/8 inch interlock between adjacent blades, with 1/2 
inch diameter cadmium plated shaft extended 6 inches beyond frame and blade 
linkage. 

E. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  
On multiple blade dampers, provide oil-impregnated nylon or sintered bronze 
bearings. 

F. Quadrants: 
1. Provide locking, indicating quadrant regulators on single and multi-blade 

dampers. 
2. On insulated ducts mount quadrant regulators on stand-off mounting 

brackets, bases, or adapters. 
3. Where rod lengths exceed 30 inches provide regulator at both ends. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and 
follow SMACNA HVAC Duct Construction Standards - Metal and Flexible.  Refer 
to Section 15810 for duct construction and pressure class. 

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside 
and where indicated. 

C. Provide duct access doors for inspection and cleaning before electric duct heaters, 
coils, fans, automatic dampers, smoke dampers, at fire dampers, combination fire 
and smoke dampers, multizone zone dampers, after humidifiers, and elsewhere 
as indicated. 

D. Provide fire dampers at locations indicated, where ducts and outlets pass through 
fire rated components, and where required by authorities having jurisdiction.  
Install with required perimeter mounting angles, sleeves, breakaway duct 
connections, corrosion resistant springs, bearings, bushings and hinges. 

E. Demonstrate re-setting of fire dampers to the Owner's representative. 

F. At fans and motorized equipment associated with ducts, provide flexible duct 
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connections immediately adjacent to the equipment. 

END. 
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SECTION 15835 
 

POWER VENTILATORS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Ceiling/Cabinet exhaust fans. 

1.02 REFERENCES 

A. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement 
and Control Association International, Inc.; 1996. 

B. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test 
Data; Air Movement and Control Association International, Inc.; 1990. 

C. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial 
Cooking Operations; National Fire Protection Association; 1998. 

D. UL 705 - Power Ventilators; Underwriters Laboratories Inc.; 1994. 

1.03 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide data on fans and accessories including fan curves with 
specified operating point clearly plotted, power, RPM, sound power levels at rated 
capacity, and electrical characteristics and connection requirements. 

C. Manufacturer's Instructions:  Indicate installation instructions. 

D. Maintenance Data:  Include instructions for lubrication, motor and drive 
replacement, spare parts list, and wiring diagrams. 

1.04 QUALITY ASSURANCE 

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc. as suitable for the purpose specified and indicated. 

1.05 ENVIRONMENTAL REQUIREMENTS 

A. Do not operate fans for any purpose until ductwork is clean, filters are in place, 
bearings have been lubricated, and fan has been test run under observation. 

1.06 EXTRA MATERIALS 

A. See Section 01600 - Product Requirements, for additional provisions. 

B. Provide a second adjustable sheave for each belt driven fan to place belt at mid-
position of sheave at RPM required for final air balance. 

PART 2  PRODUCTS 

2.01 CABINET(CAB) AND CEILING(CLG) EXHAUST FANS 

A. Manufacturers: Acme V, Carnes VCDB, Cook Gemini, Greenheck SP, Jenn J, 
Penn Z, Powerline CF, Twin City TCTB. 

B. Centrifugal Fan Unit:  V-belt or direct driven with galvanized steel housing lined 
with acoustic insulation, resilient mounted motor, gravity backdraft damper in 
discharge. 

C. Disconnect Switch:  Cord and plug in housing for thermal overload protected 
motor. 



 

 
16002 Dr. Brian Griner’s Office 
Georgia Engineering & Testing, Inc. 15835 - 2 
   

 

D. Capacity Control: Solid State speed controller mounted on/in fan housing. 

E. Service Access: Removable grille for ceiling mounted fan(s) or access panel for 
inline cabinet fan(s). 

F. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; 
variable and adjustable pitch motor sheaves selected so required rpm is obtained 
with sheaves set at mid-position; fan shaft with self-aligning pre-lubricated ball 
bearings. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Secure spun aluminum hoods with cadmium plated steel lag screws to roof curb. 

C. Extend ducts to spun aluminum hoods into roof curb.  Counterflash duct to roof 
opening. 

D. Hung Cabinet Fans: 
1. Install fans with resilient mountings and flexible electrical leads.  Refer to 

Section 15072. 
2. Install flexible connections specified in Section 15820 between fan and 

ductwork.  Ensure metal bands of connectors are parallel with minimum 
one inch flex between ductwork and fan while running. 

E. Provide a second adjustable sheave to place belt at mid-position of sheave at 
RPM required for final air balance. 

F. Install backdraft dampers on inlet to roof and wall exhausters. 

G. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and 
as indicated. 

3.02 STARTING EQUIPMENT 

A. Adjust for proper operation within manufacturer's published tolerances. 

B. Demonstrate proper operation of equipment to the Owner 's designated 
representative. 

END. 
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SECTION 15850 
 

AIR OUTLETS AND INLETS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Diffusers 

B. Registers/grilles.  

C. Roof hoods. 

1.02 RELATED SECTIONS 

A. Section 09900 - Paints and Coatings:  Painting of ducts visible behind outlets and 
inlets. 

1.03 REFERENCES  

A. ADC 1062: GRD - Test Code for Grilles, Registers & Diffusers; Air Diffusion Council; 
1984. 

B. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; Air Movement and 
Control Association International, Inc.; 1999. 

C. ASHRAE Std 70 - Method of Testing for Rating the Performance of Air Outlets and 
Inlets; American Society of Heating, Refrigerating and Air Conditioning Engineers, 
Inc.; 1991. 

D. NFPA 90A - Installation of Air Conditioning and Ventilating Systems; 1996. 

E. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet 
Metal and Air Conditioning Contractors' National Association; 1995, Second Edition 
with Addendum No. 1. 

1.04 SUBMITTALS  

A. See Section 01300 - Administrative Requirements for submittal procedures. 

B. Product Data:  Provide data for equipment required for this project.  Review outlets 
and inlets as to size, finish, and type of mounting prior to submission.  Submit 
schedule of outlets and inlets showing type, size, location, application, and noise 
level. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of 
products specified in this section, with minimum three years of documented 
experience. 

PART 2  PRODUCTS 

2.01 RECTANGULAR LOUVERED FACE (RLF1) CEILING DIFFUSERS 

A. Manufacturer:  Titus Model TMS. 

B. Other acceptable manufacturers offering equivalent products: 
1. Nailor Model RNS.  
2. Carnes Model SJTA.  
3. E.H. Price Model RCDA.  
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4. Krueger Model SH-FR23.  
5. Metalaire Model 5750.  

C. Type:  Square and rectangular, adjustable pattern, multi-louvered diffuser with round 
neck duct connection and rod mounted air pattern deflectors as required by pattern 
indicated on floor plans. 

D. Frame: Surface Mount, Snap-In, Inverted T-Bar(Lay-in), or Spline type to match 
ceiling. Refer to schedule on Drawings. A rapid mount plaster sub-frame may be 
substituted to convert a Lay-in frame for use in a sheetrock or plaster ceiling provided 
that the diffuser & frame match the face size specified. 

E. Fabrication:  Diffusers shall be constructed of 24 gauge steel or 0.04 aluminum and 
shall have a finish as scheduled. 

F. Dimensions: 
1. The diffuser neck shall have a minimum 1 1/8-inch depth for duct connection. 

G. Accessories:   
1. Radial opposed blade damper adjustable from diffuser face as scheduled on 

drawings. 

2.02 WALL SUPPLY REGISTERS/GRILLES- HEAVY DUTY(WSAR-HD): 

A. Manufacturer:  Titus Model 300RS-HD. 

B. Other acceptable manufacturers offering equivalent products: 
1. Anemostat .  
2. Carnes .  
3. E.H. Price .  
4. Krueger 620/F/D.  
5. MetalAire CC5.  
6. Tuttle & Bailey T647.  

C. Type:  Streamlined and individually adjustable blades, 1/2 inch minimum depth, 1/2 
inch maximum spacing with spring or other device to set blades, horizontal face, 
double deflection. 

D. Frame:  1-1/4 inch margin with countersunk screw mounting and gasket. 

E. Fabrication:  Steel with 18 gage minimum frames and 14 gage minimum blades with 
factory baked enamel finish, color to be selected. 

F. Damper:  Integral, gang-operated opposed blade type with removable key operator, 
operable from face. 

2.03 CEILING GRID CORE EXHAUST AND RETURN REGISTERS/GRILLES(CGC) 

A.  Manufacturer:  Titus Model 50F. 

B.  Other acceptable manufacturers offering equivalent products: 
1. Anemostat GC5.  
2. Carnes RAPAF.  
3. E.H. Price 80.  
4. Krueger RA.  
5. MetalAire CC5.  
6. Tuttle & Bailey CRE500.  

C.  Type:  Fixed grilles of 1/2 x 1/2 x 1/2 inch louvers. 

D.  Fabrication:  Aluminum with factory clear lacquer finish. 
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E.  Frame:  1-1/4 inch margin with countersunk screw mounting. 

F.  Damper:  Integral, gang-operated, opposed blade type with removable key 
 operator, operable from face. 

2.04 WALL EXHAUST AND RETURN REGISTERS/GRILLES-HEAVY DUTY(WRAG-HD) 

A. Manufacturer:  Titus Model 33RL. 

B. Other acceptable manufacturers offering equivalent products: 
1. Anemostat EHDD.  
2. Carnes RSHA.  
3. E.H. Price GG95L.  
4. Krueger S-480-H.  
5. MetalAire .  
6. Tuttle & Bailey RUD.  

C. Type:  14 gauge streamlined blades, 3/4 inch minimum depth, 1/2 inch maximum 
spacing, with 0 degree fixed blade deflection, horizontal face. 

D. Frame:  16 gauge 1-1/4 inch margin with countersunk screw mounting. 

E. Fabrication:  Steel frames and blades, with factory  finish. 

F. Damper:  Integral, gang-operated, opposed blade type with removable key operator, 
operable from face. 

2.05 ROOF HOODS-ALUMINUM 

A.  Manufacturer:  Greenheck Model GRS. 

B.  Other acceptable manufacturers offering equivalent products: 
1. Acme Skymaster.  
2. Ammerman EPH.  
3. Cesco GVS.  
4. Cook VI.  
5. Exit-Aire RS.  
6. Hurricane EV.  
7. Louvers & Dampers AGE 200.  
8. Penn Airette.  
9. Powerline RR-L.  
10. Shipman S-RV.  

C.  Fabricate of aluminum, minimum 16 gage base and 18 gage hood; suitably 
 reinforced; with removable hood; birdscreen with 1/2 inch square mesh, and 
 factory mill finish finish. 

PART 3  EXECUTION 

3.01 INSTALLATION  

A.  Install in accordance with manufacturer's instructions. 

B.  Check location of outlets and inlets and make necessary adjustments in position 
 to conform with architectural features, symmetry, and lighting arrangement. 

C.  Install diffusers to ductwork with air tight connection. 

D.  Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 
09900. 
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E. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, 
despite whether dampers are specified as part of the diffuser, or grille and register 
assembly. 

 

END. 
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SECTION 15928 
 

INSTRUMENTS AND CONTROL ELEMENTS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Thermostats. 

B. Humidistats. 

C. Automatic dampers. 

D. Damper operators. 

E. Miscellaneous accessories. 

1.02 REFERENCES 

A. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilation Systems; 
National Fire Protection Association; 2002. 

1.03 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide description and engineering data for each control system 
component.  Include sizing as requested.  Provide data for each system component 
and software module. 

C. Shop Drawings:  Indicate complete operating data, system drawings, wiring diagrams, 
and written detailed operational description of sequences.  Submit schedule of valves 
indicating size, flow, and pressure drop for each valve.  For automatic dampers 
indicate arrangement, velocities, and static pressure drops for each system. 

D. Operation and Maintenance Data:  Include inspection period, cleaning methods, 
recommended cleaning materials, and calibration tolerances. 

1.04 QUALITY ASSURANCE 

A. Installer Qualifications:  Company specializing in performing the work of this section 
with minimum 5 years  experience employed directly by the manufacturer. 

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc., as suitable for the purpose specified and indicated. 

PART 2  PRODUCTS 

2.01 DAMPERS 

A. Manufacturers: Arrow 395, Johnson CD-1300, Ruskin CD-60, National Controlled Air 
SCD-LL-HD-57. 

B. Frames:  Galvanized steel, welded or riveted with corner reinforcement, minimum 16 
gage. 

C. Blades:  Galvanized steel, maximum blade size 8 inches wide, 48 inches long, 
minimum 16 gage, attached to minimum 1/2 inch shafts with set screws. 
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D. Blade Seals:  Synthetic elastomeric mechanically attached, field replaceable. 

E. Jamb Seals:  Spring stainless steel. 

F. Shaft Bearings:  Oil impregnated sintered bronze. 

G. Linkage and linkage Bearings:  Blade linkage outside of airstream with Oil 
impregnated sintered bronze bearings. 

H. Leakage:  Less than one percent based on approach velocity of 2000 ft/min and 4 
inches wg. 

I. Maximum Pressure Differential:  6 inches wg. 

J. Temperature Limits:  -40 to 200 degrees F. 

2.02 DAMPER OPERATORS 

A. General:  Provide smooth proportional control with sufficient power for air velocities 20 
percent greater than maximum design velocity and to provide tight seal against 
maximum system pressures.  Provide spring return for two position control and for fail 
safe operation. 

1. Provide sufficient number of operators to achieve unrestricted movement 
throughout damper range. 

2. Provide one operator for maximum 36 sq ft damper section. 

B. Electric Operators: 
1. Manufacturers: Belimo AF24 or NF24, Neptune, Johnson Controls. 
2. Spring return, adjustable stroke motor having oil immersed gear train, with 

auxiliary end switch. 
3. 24 VAC reversible motor with Class F insulation or better with drive 

mechanism in enclosure, 10VA maximum.. 
4. Feedback Signal: Independent of input signal providing feedback of true 

position indication. 
5. Enclosure: Aluminum cover and base, NEMA-2, IP 54, coupling direct to 

damper. 
6. Provide all corrosion resistant (non-ferrous) components, fasteners and 

mounting devices and connections. 
7. Unit shall be prewired. Provide a conduit fitting and a three foot long appliance 

cord.  
8. Status display: Visual indicator to display damper position through full range of 

travel. 
9. External built-in travel limit switch to reverse direction. 
10. Manual overide with hex operator. 

2.03 HUMIDISTATS 

A. Room Humidistats: 
1. Wall mounted, proportioning type. 
2. Throttling range:  Adjustable 5 percent relative humidity. 
3. Operating range:  30 to 80 percent. 
4. Maximum temperature:  110 degrees F. 
5. Cover:  Set point indication. 

2.04 SWITCHING DEVICES 

A. Overide( Interval) Timer: 
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1. Electric, flush mounted, normally open, spring wound, 1 to 12 hours without 
manual 'ON' position. 

2. Rating: 125 VAC, 20 amp. 
3. Manufacturers: Marktime Series 90. 

B. Electric Relays: 
1. Heavy duty, isolated, cabinet mounted, blade plug-in type with base. 
2. Rating: 10 amps, minimum at 125 VAC. 

2.05 THERMOSTATS 

A. Line Voltage Thermostats: 
1. Dead band:  Maximum 2 degrees F. 
2. Cover:  Locking with concealed setpoint, without thermometer. 
3. Rating:  Motor load. 

B. Fire Thermostats(Firestats): 
1. UL labeled, factory set in accordance with NFPA 90A. 
2. Normally closed contacts, adjustable setpoint, manual reset, dust cover and 

adjustable duct mounting flange with extension for mounting on insulated 
duct. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify that systems are ready to receive work. 

C. Beginning of installation means installer accepts existing conditions. 

D. Sequence work to ensure installation of components is complementary to installation 
of similar components in other systems. 

E. Coordinate installation of system components with installation of mechanical systems 
equipment such as air handling units and air terminal units. 

F. Ensure installation of components is complementary to installation of similar 
components. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Locate all control devices except for sensors and devices integral to equipment within 
control panels, unless otherwise noted. 

C. Device mounting: 
1.  All devices shall be permanently mounted and secured in place. 
2.  Gypsum Board and Plaster walls: Moly-bolt type anchor. No adhesive or 

plastic insert anchors. 
3.  Concrete Walls: Non-ferrous screws and expansion shields. 
4.  Concrete masonry units: Mount to recessed box or secure with moly-bolt type 

anchor. 
5.  Provide accessory wall adapter plates where required to cover block or wall 

opening edges. 
6. Mount dampers with blades horizontal. 
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D. Identification: 
1.  Nameplates: Identify all sensors mounted in mechanical rooms using device 

ID and number from control drawings with permanent label mounted adjacent 
to device. Nameplates shall be engraved plastic laminate with uppercase 
black letters on a white field, 1/4 inch minimum height.  

a. Include sensor type, normal setpoints information on nameplate. 
b. Mounting: Attach nameplates with epoxy cement or non-ferrous 

screws after final painting. 
2.  Color code conductors with both ends identified with manufactured alpha- 
 numeric self-adhesive vinyl tags, 3 mils thick, minimum,  keyed to termination 

points. 

E. Electrical wiring: 
1. All control and interlock wiring shall be provided under this section. 
2. No splices between field devices and control panels are permitted. 
3. All Wiring materials and methods shall comply with Division 16 except: 

a. Minimum wire size shall be 14 AWG(copper) for line voltages.. 
b. Minimum wire size shall be 18 AWG(copper) for signal. 

4. Fire Alarm System Interface: Signal for fan shutdown shall be obtained from 
fire alarm output relay located in mechanical room adjacent to the 
starter/motor control center, unless otherwise noted. 

5. Electric actuators:  
a. Power wiring for controls provided under Division 16 is shown on the 

Electrical Drawings. Provide conduit, conductors, power supplies and 
transformers as required for power to operate electric actuators. 

b. The feedback signal for each separately controlled damper actuator 
shall be wired back to a terminal strip in the control panel for trouble-
shooting purposes. 

F. Check and verify location of thermostats and exposed control sensors with plans and 
room details before construction of wall assemblies.  Locate 54-inches above finished 
floor.  Mount at common elevation within same space. 

G. Mount in center of 8x8 inch block face with recessed mounting box and accessory wall 
adapter plate covering block opening where mounted in concrete masonry units. 

H. Provide mixing dampers of opposed blade construction arranged to mix streams.  
Provide pilot positioners on air damper motors serving modulating dampers over 10 
square feet.  Provide separate minimum outside air damper section adjacent to return 
air dampers with separate damper motor. Provide needle type(Shreader) fitting in-line 
adjacent to operator. 

I. Provide isolation (two position) dampers of parallel blade construction. 

J. Install damper motors on outside of duct in warm areas.  Do not install motors in 
locations at outdoor temperatures. 

K. Provide conduit and electrical wiring in accordance with Section 16155.  Electrical 
material and installation shall be in accordance with appropriate requirements of 
Division 16. 

3.03 SCHEDULES 

A. Refer to Sequence of Operation for damper normal positions. 
END. 
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SECTION 15930 
 

HVAC SEQUENCE OF OPERATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Sequence of operation for: 
1.  Air Handling Units. 
2. Ductless Units. 
2. Electric Heaters. 
3.  Fan Interlocks. 

 

PART 2  PRODUCTS - NOT USED. 

PART 3  EXECUTION 

3.01 GENERAL 

A. All operators shall be in NORMAL position when each system is OFF. 

B. Provide and install smoke detector in supply air stream on all air systems over 2000 
CFM. Refer to NFPA 90A. Measure & record differential pressure thru sampling tube 
with manometer in accordance with smoke detector manufacturer’s published 
installation manual. Submit results to State Fire Marshal at 100% Fire Marshal 
inspection. 

C. All temperatures are Fahrenheit. 

D. Refer to HVAC Sequence of Operation on drawings. 

END. 
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SECTION 15950 
 

TESTING, ADJUSTING, AND BALANCING 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Duct leakage testing of 3 inch WG pressure class or lower ducts. 

B. Initial testing, adjustment, and balancing of air systems. 

C. Winter and Summer Seasonal testing, adjustment, and balancing of air systems. 

D. Winter and Summer Seasonal  Testing, adjustment, and balancing of  HVAC 
systems. 

E. Measurement of final operating condition of HVAC systems. 

F. Testing of control sensors, controllers and safeties. 

1.02 RELATED SECTIONS 

A. Section 15810- Ducts: Ductwork Pressure Class. 

1.03 REFERENCES  

A. AABC MN-1 - AABC National Standards for Total System Balance; Associated Air 
Balance Council; 2002. 

B. ASHRAE Std 111 - Practices for Measurement, Testing, Adjusting and Balancing 
of Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems; 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.; 
1988. 

C. NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of 
Environmental Systems; National Environmental Balancing Bureau; 1998, Sixth 
Edition. 

D. SMACNA HVAC Duct Leakage Test Manual; 1985, First Edition. 

1.04 SUBMITTALS  

A. See Section 01300 - Administrative Requirements, for submittal procedures. 

B. Submit name of adjusting and balancing agency for approval within 30 days after 
Notice to Proceed. 

C. Submit results of adjusting and balancing agency examination of documents and 
systems within 30 days after Notice to Proceed. 

D. Field Reports:  Indicate deficiencies in systems that would prevent proper testing, 
adjusting, and balancing of systems and equipment to achieve specified 
performance. 

1. Provide reports in soft cover, letter size, 3-ring binder manuals, complete 
with index page and indexing tabs, with cover identification at front and 
side.  Include set of reduced drawings with air outlets and equipment 
identified to correspond with data sheets, and indicating thermostat 
locations. 

2. Test Reports:  Indicate data on AABC MN-1 forms, forms prepared 
following ASHRAE Std 111, or NEBB forms. 

3. Include the following on the title page of each report: 
a. Name of Testing, Adjusting, and Balancing Agency. 
b. Address of Testing, Adjusting, and Balancing Agency. 
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c. Telephone number of Testing, Adjusting, and Balancing Agency. 
d. Project name. 
e. Project location. 
f. Project the Architect. 
g. Project Engineer. 
h. Project The Contractor. 
i. Project altitude. 
j. Report date. 

E. Initial Report: Submit prior to request for Final Observation. 

F. Seasonal Reports: Submit seasonal report within 14 days of completion of 
seasonal adjustments. Include test reports for any equipment that could not be 
tested at the intial report due to season, temperature or other conditions. 

1. List of deficiencies noted, adjustments made and corrective action taken. 
2. Temperature of each conditioned space and dry bulb setting of controlling 

thermostat. 
3. Temperature at all sensors in equipment, space duct or pipe and settings 

of controllers. 
4. Date and outdoor DB and WB range during the time of the seasonal test. 

1.05 QUALITY ASSURANCE 

A. Perform total system balance in accordance with AABC MN-1, ASHRAE Std 111, 
or NEBB Procedural Standards for Testing, Balancing and Adjusting of 
Environmental Systems. 

B. TAB Agency Qualifications:  Company specializing in the testing, adjusting, and 
balancing of systems specified in this Section with minimum Five years 
documented experience certified by AABC. 

C. Perform Work under supervision of AABC Certified Test and Balance Engineer or 
NEBB Certified Testing, Balancing and Adjusting Supervisor experienced in 
performance of this Work and licensed in Valdosta, GA. 

D. Reports shall be certified by a AABC Certified Test and Balance Engineer or 
NEBB Certified Testing, Balancing and Adjusting Supervisor experienced in 
performance of this Work. 

1.06 SEQUENCING AND SCHEDULING 

A. Sequence work to commence after completion of systems and schedule 
completion of work before the Final Inspection of Project. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 EXAMINATION  

A. Review the contract documents and existing conditions for appurtenances and 
arrangement for balancing prior to the installation of any equipment or material. 
the Contractor shall notify the the Architect of any omissions noted within 30 days 
of the Contractor's notice to proceed. 

B. Verify that systems are complete and operable before commencing work.  Ensure 
the following conditions: 

1. Systems are started and operating in a safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. All filters are clean and in place.  If required, install temporary media in 
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addition to filters. 
5. Duct systems are clean of debris. 
6. Fans are rotating correctly. 
7. Fire and volume dampers are in place, accessible, operable and open. 

Report observation on test report. 
8. All dampers and operators function smoothly from shut-off to full open. 
9. Air coil fins are cleaned and combed. 
10. Access doors are installed at specified components are accessible, are 

closed and duct end caps are in place. 
11. Air outlets are installed and connected. 
12. Duct system leakage is minimized. 
13. Service and balance valves are open. 

C. Submit field reports.  Report defects and deficiencies noted during performance of 
services which prevent system balance. 

3.02 PREPARATION  

A. Provide instruments required for testing, adjusting, and balancing operations.  
Make instruments available to the Architect to facilitate spot checks during testing. 

B. Testing of equipment shall be simultaneous where components of a systems are 
connected; e.g. DX coil and condensing unit. 

3.03 INSTALLATION TOLERANCES 

A. Air Handling Systems:  Adjust to within plus or minus 10 percent of design for 
supply systems and plus or minus 10 percent of design for return and exhaust 
systems. 

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 10 percent 
of design to space.  Adjust outlets and inlets in space to within plus or minus 10 
percent of design. 

3.04 ADJUSTING  

A. Ensure recorded data represents actual measured or observed conditions. 

B. Permanently mark settings of valves, dampers, and other adjustment devices 
allowing settings to be restored.  Set and lock memory stops. 

C. After adjustment, take measurements to verify balance has not been disrupted or 
that such disruption has been rectified. 

D. Leave systems in proper working order, replacing belt guards, closing access 
doors, closing doors to electrical switch boxes, and restoring thermostats to 
specified settings. 

3.05 AIR SYSTEM PROCEDURE 

A. Pressure test ducts in accordance with SMACNA HVAC Air Duct Leakage Test 
Manual. 

1. 3 inch WG or lower: Test all mains and main branches. Class 12 for 
rectangular ducts and Class 6 for round and oval ducts. 

B. Adjust air handling and distribution systems to provide required or design supply, 
return, and exhaust air quantities at site altitude. 

C. Make air quantity measurements in ducts by Pitot tube traverse of entire cross 
sectional area of duct. Close openings after measurement with permanent 
manufactured plugs. 

D. Measure air quantities at air inlets and outlets. 
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E. Adjust distribution system to obtain uniform space temperatures free from 
objectionable drafts and noise. 

F. Use volume control devices to regulate air quantities only to extend that 
adjustments do not create objectionable air motion or sound levels.  Effect volume 
control by duct internal devices such as dampers and splitters. 

G. Vary total system air quantities by adjustment of fan speeds by drive sheave 
adjustment.  Provide drive changes required to place belt in mid-position at final 
RPM. Vary branch air quantities by damper regulation. 

H. Provide system schematic with required and actual air quantities recorded at each 
outlet or inlet. 

I. Measure static air pressure conditions on air supply units, including pressure drops 
at all components including filters and fans, and total pressure across the fan.  
Make allowances for 50 percent loading of filters. 

J. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers 
for design conditions. Adjust operators on outside air dampers to ensure tight seal 
when shut. 

K. Measure temperature conditions across outside air, return air, and exhaust 
dampers to check leakage. 

L. The differential at the time of balance between the outside and return air streams 
shall be 15 degrees F, minimum, when the outside air quantities are established 
by temperature differential.  

M. Where modulating dampers are provided, take measurements and balance at 
extreme conditions.  Balance variable volume systems at maximum air flow rate, 
full cooling, and at minimum air flow rate, full heating. 

N. Measure building static pressure and adjust supply, return, and exhaust air 
systems to provide required relationship between each to maintain approximately 
0.05 inches positive static pressure near the building entries. 

3.06 CONTROL SYSTEM PROCEDURE 

A. Low Limit Thermostats, Fire Thermostats, Smoke Detectors and other Safety 
devices: Test and verify operation. Record setpoint. 

B. Sequence of Operation: Operate systems thru specified Sequence and confirm 
system function. 

C. Thermostats, Input/Output sensors and Controls: Measure temperature or flow at 
device and record measurement and setting of controller. 

D. Humidistats, Humidity Input/Output sensors and Controls: Measure temperature 
and relative humidity at device and record measurement and setting of controller. 

3.07 SCHEDULES  

A. Equipment Requiring Testing, Adjusting, and Balancing: 
1. Air Cooled Condensing Units / Heat Pumps 
2. Air Coils 
3. Air Handling Units 
4. Fans  
5. Air Filters 
6. Air Inlets and Outlets 

3.08 MINIMUM DATA TO BE REPORTED 

A. Report: 
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 1. Summary Comments: 
a. Design versus final performance 
b. Notable characteristics of system 
c. Description of systems operation sequence 
d. Summary of outdoor and exhaust flows to indicate amount of 

building pressurization 
 
e. Nomenclature used throughout report 
f. Test conditions 

2. Instrument List: 
a. Instrument  
b. Manufacturer  
c. Model number 
d. Serial number 
e. Range  
f. Calibration date 

B. Electric Motors: 
1. Manufacturer  
2. Model/Frame  
3. HP/BHP  
4. Phase, voltage, amperage; nameplate, actual, no load 
5. RPM  
6. Service factor 
7. Starter size, rating, heater elements 
8. Sheave Make/Size/Bore 

C. V-Belt Drives: 
1. Identification/location  
2. Required driven RPM 
3. Driven sheave, diameter and RPM 
4. Belt, size and quantity 
5. Motor sheave diameter and RPM 
6. Center to center distance, maximum, minimum, and actual 

D. Air Cooled Condensers/Condensing Units: 
1. Identification/number  
2. Location  
3. Manufacturer  
4. Model number 
5. Serial number 
6. Entering DB air temperature, design and actual 
7. Leaving DB air temperature, design and actual 
8. Number of compressors 

E. Cooling Coils: 
1. Identification/number  
2. Location  
3. Service  
4. Manufacturer  
5. Air flow, design and actual 
6. Entering air DB temperature, design and actual 
7. Entering air WB temperature, design and actual 
8. Leaving air DB temperature, design and actual 
9. Leaving air WB temperature, design and actual 
10. Saturated suction temperature, design and actual 
11. Air pressure drop, design and actual 

F. Electric Heaters: 
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1. Manufacturer  
2. Identification/number  
3. Location  
4. Model number 
5. Design kW 
6. Number of stages 
7. Phase, voltage, amperage 
8. Test voltage (each phase) 
9. Test amperage (each phase) 
10. Air flow, specified and actual 
11. Temperature rise, specified and actual 

G. Air Moving Equipment: 
1. Location  
2. Manufacturer  
3. Model number 
4. Serial number 
5. Arrangement/Class/Discharge  
6. Air flow, specified and actual 
7. Return air flow, specified and actual 
8. Outside air flow, specified and actual 
9. Total static pressure (total external), specified and actual 
10. Inlet pressure 
11. Discharge pressure 
12. Sheave Make/Size/Bore 
13. Number of Belts/Make/Size 
14. Fan RPM 
15. Describe filter condition. 
16. Plot actual fan operating point on fan curve chart. 

H. Return Air/Outside Air: 
1. Identification/location  
2. Design air flow 
3. Actual air flow 
4. Design return air flow 
5. Actual return air flow 
6. Design outside air flow 
7. Actual outside air flow 
8. Return air temperature 
9. Outside air temperature 
10. Required mixed air temperature 
11. Actual mixed air temperature 
12. Design outside/return air ratio 
13. Actual outside/return air ratio 

I. Exhaust Fans: 
1. Location  
2. Manufacturer  
3. Model number 
4. Serial number 
5. Air flow, specified and actual 
6. Total static pressure (total external), specified and actual 
7. Inlet pressure 
8. Discharge pressure 
9. Sheave Make/Size/Bore 
10. Number of Belts/Make/Size 
11. Fan RPM 
12. Plot actual operating point on pump curve chart. 
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J. Duct Traverses: 
1. System zone/branch 
2. Duct size 
3. Area  
4. Design velocity 
5. Design air flow 
6. Test velocity 
7. Test air flow 
8. Duct static pressure 
9. Air temperature 
10. Air correction factor 

K. Duct Leak Tests: 
1. Description of ductwork under test 
2. Duct design operating pressure 
3. Duct design test static pressure 
4. Duct capacity, air flow 
5. Maximum allowable leakage duct capacity times leak factor 
6. Test apparatus 

a. Blower  
b. Orifice, tube size 
c. Orifice size 
d. Calibrated  

7. Test static pressure 
8. Test orifice differential pressure 
9. Leakage  

L. Air Distribution Tests: 
 1. Air terminal number 
2. Room number/location 
3. Terminal type 
4. Terminal size 
5. Area factor 
6. Design velocity 
7. Design air flow 
8. Test (final) velocity 
9. Test (final) air flow 
10. Percent of design air flow 
11. Relative position of balancing damper 

END. 
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 SECTION 16000 
 
 GENERAL 
 
1.01  CONTRACT DOCUMENTS:                                  
 
  A. All work of Section 16 shall comply with the requirements of: 
 

  1. General Conditions  
   2. Supplementary General Conditions 

  3. General Requirements 
  4. Specifications 
  5. Drawings 
  6. Modifications incorporated in the documents before their execution. 

 
1.02  WORK INCLUDED                       
 
  A. This Division of the specifications (16000) covers the complete interior and 

exterior electrical system for all work shown on the drawings as specified herein 
providing all material, labor and equipment required for the installation of the 
electrical systems complete and in operating condition. 

 
  B. Include in the electrical work all the necessary supervision and the issuing of all 

coordinating information to any other trades who are supplying work to 
accommodate the electrical installations. 

 
1.03  DRAWINGS                       
 
  A. The drawings for electrical work utilize symbols and schematic diagrams which 

have no dimensional significance.  The work shall therefore, be installed to fulfill 
the diagrammatic intent expressed on the electrical drawings. 

 
  B. Review architectural drawings for door swings, cabinets, counters, moldings and 

built-in equipment, conditions indicated on architectural drawings shall govern.  
Prior to rough-in of receptacles and systems outlets, refer to architectural 
casework drawings for rough-in coordination.      

  C. Coordinate electrical work with the architectural details, floor plans, elevations, 
structural and mechanical drawings.  Provide fittings, junction boxes and 
accessories to meet conditions. 

 
  D. Do not scale drawings.  Dimensions for layout of equipment, or spaces shall be 

obtained from architectural, structural or mechanical drawings unless specifically 
indicated on the electrical drawings. 

   
  E. Discrepancies shown on different drawings, between drawings and specifications 

or between drawings and field conditions shall be promptly brought to the 
attention of the Architect. 

 
  F. Provide as used on the drawings and in the specifications shall mean, furnish, 

install, connect, adjust and test. 
 
  G. The drawings and specifications are complimentary and any work or material 

shown in one and omitted in the other, or described in the one and not shown in 
the other, or which may be implied by both or either, shall be furnished as though 
shown on both, in order to give a complete and first class installation. 
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1.04  SITE INVESTIGATION 
 
  A. Potential Contractors shall visit the project site prior to bid date to satisfy 

themselves as to the existing conditions and distances which may effect the cost 
of the project.  Where work under this project requires extension, relocation, re-
connecting or modifications to existing equipment or systems, the existing 
equipment or systems, shall be restored to their original condition, with the 
exception of the work under this contract, before the completion of this project.  

            
1.05  SHOP DRAWINGS 
 
  A. Submit for approval by the Architect all materials and equipment to be 

incorporated in the electrical work. 
 
  B. Submit only shop drawings which comply with the contract documents.  Shop 

drawings shall be checked and corrected by the Contractor before they are 
submitted to the Architect.  Shop drawings that are not corrected by the 
Contractor shall be returned for correction without detailed notations by the 
Architect as to the necessary corrections. 

 
  C. Mark each individual submittal item to show specification section which pertains 

to the item. 
 
  D. Submit information as required under SUBMITTALS, for each of the individual 

electrical sections of the specifications. 
 
  E. Data submitted shall contain all information required to indicate compliance with 

equipment specified. 
 
  F. Submit field information drawings to explain fully all procedures involved in 

erecting, mounting and connecting all items of equipment which differ from that 
specified. 

 
  G. When Shop Drawings are reviewed, some errors may be detected but others 

may be overlooked.  This does not grant the Contractor permission to proceed in 
error.  Regardless of any information contained in the Shop Drawings, the 
requirements of the Drawings and Specifications shall be followed and are not 
waived or superseded in any way by the Shop Drawing review. 

 
1.06  RECORD DRAWINGS: 
 
  A. One complete set of electrical drawings shall be reserved for as-built drawings.  

Any approved deviation from the contract drawings shall be recorded on these 
drawings.  Drawings shall be checked monthly for completeness. 

 
  B. Completed as-built drawings shall be presented to the Architect prior to final 

inspection. 
 
1.07  MAINTENANCE AND OPERATING INSTRUCTIONS: 
 
  A. Provide at the time of final inspection three sets of maintenance and operating 

instruction for: 
 
   1. Lighting and Power Panelboards 

2. Fuses 
3. Wiring Devices 
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4. Lighting Fixtures and Lamps 
5. Disconnect Switches 
6. Photo Control and Contactors 
7. Fire Alarm System 
7. Engine Generator 
9. Surge Protection System 

  
 B. Furnish a qualified and accredited factory trained technician to train personnel 

designated by the Owner in the proper operation and maintenance of specialized 
equipment. 

 
  C. The issuing of operating instructions shall include the submission of the name, 

address, and telephone number of the manufacturer's representative and service 
company for each item of equipment so that service and spare parts can be 
readily obtained. 

 
1.08  CODES AND PERMITS: 
 
  A. All electrical work shall meet or exceed the latest requirements of the following 

codes and/or other authorities exercising jurisdiction over the electrical 
construction work and the project. 

 
1. The National Electrical Code (NFPA 70) - 2014 Edition 
2. The National Electrical Safety Code (ANSI C-2) 
3. The Life Safety Code (NFPA 101) - 2012 Edition 
4. The International Building Code - 2012 Edition with Georgia 

Amendments. 
5. The Healthcare Facilities Code (NFPA 99) – 2015 Edition  
6. Regulations of the local utility company with respect to metering and 

service entrance. 
7. Municipal and State ordinances governing electrical work. 

 
  B. All required permits and inspection certificates shall be obtained, and made 

available at the completion of the work.  Permits, inspections, and certification 
fees shall be paid for as a part of the electrical work. 

 
1.09  DEVIATIONS: 
 
  A. No deviations from the plans and specifications shall be made without the full 

knowledge and consent of the Architect or his authorized representative. 
 
  B. Should the Contractor find at any time during progress of the work that, in his 

judgment, existing conditions make desirable a modification in requirements 
covering any particular item or items, he shall report such items promptly to the 
Architect for his decision and instruction. 

 
1.10  COOPERATION: 
 
  A. This Contractor shall schedule his work and in every way possible cooperate with 

all other Contractors on the job to avoid delays, interferences, and unnecessary 
work.  He shall notify them of all openings, hangers, excavations, etc., so that 
proper provisions shall be made for his work.  This shall not relieve him of the 
cost of cutting, when such is required. 

 
  B. This Contractor shall do all cutting and excavating necessary for the complete 

installation of his work, but he shall not cut the work of any other Contractor 
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without first consulting the Architect.  He shall repair any work damaged by him 
or his workmen, employing the services of the Contractor whose work is 
damaged.  Saw cut existing slab as required for routing conduits and floor boxes 
noted to be installed in existing floors.  Restore to original finish.  

 
  C. This Contractor shall by all means coordinate the location of ceiling lighting 

fixtures, both recessed and surface mounted, with the Ceiling Contractor so that 
proper hangers and supports shall be provided. 

 
  D. Any conflict between electrical and other trades shall be reported before 

construction starts.  No extra charges will be approved for work resulting from 
failure to coordinate with other trades. 

 
1.11  INSTALLATION: 
 
  A. Raceways, fixtures, devices, and other electrical equipment shall be installed in a 

neat and workmanlike manner and in accordance with recognized good practice 
for a first class installation. 

 
  B. The Architect or his representative shall have the authority to reject any 

workmanship not complying with the contract documents. 
 
  C. The Electrical Contractor shall personally or through an authorized licensed and 

competent electrician, constantly supervise the work from beginning to complete 
and final inspection. 

 
  D. Electrical equipment shall be installed in accordance with manufacturer's 

recommendations. 
 
  E. Locations of proposed raceway, riser, location of structural elements, location 

and size of chases method and type of construction of floors, walls, partitions, 
etc., shall be verified before construction starts. 

 
  F. Consult owner and utility companies for underground lines before any 

underground work is started.    Contractors shall be responsible for any damage.  
 

G. All empty conduits shall have a pull string installed.  All flush recessed boxes 
shall have blank plates installed. 

 
1.12  EXCAVATION, TRENCHING AND BACKFILLING: 
 
  A. General.  The Contractor shall perform all excavation to install conduit structures 

and equipment specified in this Division of the Specifications.  During excavation, 
materials for backfilling shall be piled back from the banks of the trench to avoid 
over-loading and to prevent slides and cave-ins.  All excavated materials not to 
be used for backfill shall be removed and disposed of by the Contractor.  Grading 
shall be done to prevent surface water from flowing into trenches and other 
excavations and water accumulating therein shall be removed by pumping.  All 
excavations shall be made by open cut.  No tunneling shall be done.   All 
requirements of OSHA shall be complied with. 

 
  B. Trench Excavation.  The bottom of the trenches shall be graded to provide 

uniform bearing and support for each section of the conduit on undisturbed soil at 
every point along its entire length.  Over depths shall be backfilled with loose, 
granular, moist earth, tamped.  Removed unstable soil that is not capable of 
supporting the conduit and replace with specified material.  
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  C. Backfilling.  The trenches shall not be backfilled until it is reviewed by the 

Architect or his representative.  The trenches shall be backfilled with the 
excavated materials approved for backfilling, consisting of earth, loam, sandy 
clay, and gravel or soft shale, free from large clods of earth or stones, deposited 
in 6" layers and tamped until the conduit has a cover of not less than the adjacent 
existing ground but not greater than 2" above existing ground.  The backfilling 
shall be carried on simultaneously on both sides of the trench so that conduit is 
not displaced.   The compaction of the filled trench shall be at least equal to that 
of the surrounding undisturbed material, except that trenches occurring under 
paved areas or in areas to be filled shall be backfilled in 6" maximum layers and 
each layer compacted to 95% maximum density.  Settling the backfill with water 
will not be permitted.  Any trenches not meeting compaction requirements or 
where settlement occurs shall have backfill removed down to the top of the 
conduit then backfill with approved materials as specified hereinbefore. 

 
  D. Positively no tree roots are to be damaged, hand dig where required.  Damaged 

trees or shrubbery shall be replaced in kind and must be approved by Engineer. 
 
1.13  MATERIALS: 
 
  A. Materials specified by manufacturer's name shall be used unless approval of 

other manufacturers are listed in addenda to these specifications.  Request for 
prior approval shall be submitted by mail only.  Facsimile will not be acceptable.                  

 
  B. Drawings indicating proposed layout of space, all equipment to be installed 

therein and clearance between equipment shall be submitted, where substitution 
of materials alter space requirements on the drawings. 

 
  C. Material Standards:  All materials shall be new and shall conform to the 

standards where such have been established for the particular material in 
question.  Publications and Standards of the organization listed below are 
applicable to materials specified herein. 

 
1. American Society for Testing and Materials (ASTM) 
2. Underwriter's Laboratories, Inc. (UL) 
3. National Electrical Manufacturer Association (NEMA) 
4. Insulated Cable Engineers Association (ICEA) 
5. Institute of Electrical and Electronic Engineers (IEEE) 
6. National Fire Protection Association (NFPA) 
7. American National Standards Institute (ANSI) 

 
 D. Material of the same type shall be the product of one manufacturer. 

 
  E. Materials not readily available from local sources shall be ordered immediately 

upon approval. 
 
  F. The Architect shall have authority to reject any materials, or equipment, not 

complying with these specifications and have the Contractor replace materials so 
rejected immediately upon notification of rejection. 

 
  G. Any material or equipment so rejected shall be removed from the job within 24 

hours of such rejection, otherwise the Architect may have same removed at the 
Contractor's expense. 

       
1.14  EQUIPMENT CONNECTIONS: 
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  A. All equipment requiring electrical power connections shall be connected under 

this Division of these specifications. 
 
  B. Where electrical connections to equipment require specific locations, such 

locations shall be obtained from shop drawings. 
 
  C. Drawings for location of conduit stub-up boxes mounted in wall or floor to serve 

specific equipment, shall not be scaled. 
 
  D. Electrical circuits to equipment furnished under other sections of these 

specifications are based on design loads.  If actual equipment furnished has 
loads other than design loads electrical circuits and protective devices shall be 
revised to be compatible with equipment furnished at no additional cost to the 
Owner.  Any revisions must have prior approval by the Architect.  Before 
submitting shop drawings, Electrical Sub-Contractor shall along with the 
Mechanical and Plumbing Sub-Contractor review voltage and load requirements 
for mechanical and plumbing equipment to determine the compatibility between 
what is being furnished and what is shown in the contract drawings.  The 
Electrical Sub-Contractor shall along with his submittals submit a statement that 
he has reviewed all shop drawings including review with the Mechanical and 
Plumbing Sub-Contractors. 

 
  E. Where equipment is indicated to be served thru conduit stub-up, conduit shall be 

stubbed up not less than four inches above floor where transition shall be made 
to sealtite flexible conduit for connection to equipment. 

 
  F. The Contractor's attention is invited to other Divisions of these specifications, 

where equipment requiring electrical service or electrically related work is 
specified to become fully aware of the scope of work required for electrical 
service or related work. 

 
  G. Where electricity utilizing equipment is supplied separate from the electrical work, 

and is energized, controlled or otherwise made operative by electrical work, the 
testing to provide the proper functional performance of such wiring systems shall 
be conducted by the trade responsible for the equipment.  The electrical work 
shall, however, include cooperation in such testing and the making available of 
any necessary testing or adjustments to the electrical equipment. 

 
  H. Heating, air conditioning, and ventilating equipment is specified to be furnished 

and installed under other sections of these specifications.  The controls, likewise 
are specified to be furnished thereunder.  All necessary wiring, wiring troughs 
and circuit breakers for power for this equipment shall be furnished and installed 
under this section of the specifications, in accordance with the plans and/or 
diagrams furnished with the equipment, or shown on these plans.  Starters 
furnished by the Mechanical Contractor shall be installed under this Division of 
the specifications.  Power wiring to auxiliary equipment on a piece of equipment 
remote from its main terminal box and interlocking of apparatus shall be 
accomplished under Heating Ventilating Equipment section of the specifications.  
Conduit and outlets for control wiring shall be furnished and installed under 
Division 15 of these specifications.  Control conductors for mechanical equipment 
shall not be installed in same conduit with power conductors. 

 
I.  Contractor is to note that location of disconnect switches shown are schematic in 

nature.  Exact location of disconnect switch and mounting height shall be 
coordinated with field conditions and equipment shop drawings.  Locate 
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disconnect as required to maintain clearances required by National Electrical 
Code. 

 
1.15  PRODUCT DELIVERY, STORAGE, HANDLING, & PROTECTION 
 

A. Inspect materials upon arrival at Project and verify conformance to Contract 
Documents.  Prevent unloading of unsatisfactory material.  Handle materials in 
accordance with manufacturer's applicable standards and suppliers 
recommendations, and in a manner to prevent damage to materials.  Store 
packaged materials in original undamaged condition with manufacturer's labels 
and seals intact.  Containers which are broken, opened, damaged, or 
watermarked are unacceptable and shall be removed from the premises. 

 
B. All material, except items specifically designed to be installed outdoors such as 

pad mounted transformers or stand-by generators, shall be stored in an 
enclosed, dry building or trailer.  Areas for general storage shall be provided by 
the Contractor.  Provide temperature and/or humidity control where applicable.  
No material for interior installation, including conductors, shall be stored other 
than in an enclosed weather tight structure.  Equipment stored other than as 
specified above shall be removed from the premises. 

 
C. Equipment and materials shall not be installed until such time as the 

environmental conditions of the job site are suitable to protect the equipment or 
materials.  Conditions shall be those for which the equipment or materials are 
designed to be installed.  Equipment and materials shall be protected from water, 
direct sunlight, cold or heat.  Equipment or materials damaged or which are 
subjected to these elements are unacceptable and shall be removed from the 
premises and replaced. 

 
1.16  CLEANING AND PAINTING 
 

A. Remove oil, dirt, grease and foreign materials from all raceways, fittings, boxes, 
panelboard trims and cabinets to provide a clean surface for painting.  Touch-up 
scratched or marred surfaces of lighting fixtures, panelboard and cabinet trims, 
motor control center, switchboard or equipment enclosures with paint furnished 
by the equipment manufacturers specifically for that purpose. 

 
B. Do not paint trim covers for flush mounted panelboards, telephone cabinets, pull 

boxes, junction boxes and control cabinet unless required by the Architect.  
Remove trim covers before painting.  Under no conditions shall locks, latches or 
exposed trim clamps be painted. 

 
C. Unless indicated on the drawings or specified herein to the contrary, all painting 

shall be done under the PAINTING Section of these Specifications. 
 

D. Where plywood backboards are used to mount equipment provided under 
Division 16, paint backboards with two coats of light grey semi-gloss paint.  
Plywood shall be 3/4" fire rated plywood.  Paint shall be fire retardant paint. 

 
 
 
 
1.17  GUARANTEE: 
 
  A. Defective lamps shall be replaced up-to-date of acceptance and shall be 

guaranteed for one year. 
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  B. All systems and component parts shall be guaranteed for one year from the date 

of final acceptance of the complete project.  Defects found during this guaranteed 
period shall be promptly corrected at no additional cost to the Owner. 

 
1.18  SERVICE: 
 
  A. Before installing service conduit (underground or mast), Contractor shall contact 

Utility Company and verify voltage, location and type of service.  Prior to rough-
in, coordinate an on-site meeting with each Utility Company to review exact 
requirements.  Submit letter of coordination to Engineer for review. 

 
  B. Where contract documents show a pad mount transformer provide by Utility 

Company, the following items shall be coordinated with Civil Plans, Architectural 
Plans, and Utility Company prior to rough-in. 

 
1. Transformer pad locations shall be a minimum of 10’-0” from any building 

overhangs, canopies, exterior walls, balcony, exterior stairs and or 
walkways connected to the building. 

 
2. Transformer pad edge shall be no less than 14’-0” from any door way or 

window. 
 
3. If the building has an overhang, the 10’-0” clearance shall be measured 

from a point below the edge of the overhang only if the building is three 
(3) stories or less.  If the building is four (4) stories or more, 10’-0” shall 
be measured from the outside building wall. 

 
4. Fire escapes, outside stairs, and covered walkways attached to or 

between buildings, shall be considered part of the building.  
 
Note: This information above has been obtained from the NFPA Section 
 450-27 and the Office of Insurance and Safety Fire Commissioner 
 Chapter 120-3-3. 
 
5. If required by Utility Company, Contractor shall provide concrete pad for 

transformer per Utility Company requirements. 
 
6. Contractor shall install meter (provided by Utility Company) on a 6” 

channel iron set in concrete.  Paint channel iron to match transformer.  
Install 1 ¼”  galvanized rigid steel conduit from meter to transformer C.T. 
compartment.  

 
 
 
 
 
1.19  SCHEDULING OF OUTAGES 
 

A. Electrical work requiring interruption of electrical power which would adversely 
affect the normal operation of the other portions of the Owner's property, shall be 
done at time other than normal working hours.  Normal working hours shall be 
considered eight A.M. to five P.M. Monday through Friday. 

 
B. Schedule all work requiring interruption of electrical power two weeks prior to 

actual shutdown.  Submit schedule in writing to Architect indicating extent of 
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system to be de-energized, date and time when power is intended to be 
interrupted, and date and time power will be restored.  Schedule shall be subject 
to the review of the Architect and the Representative of the Owner. 

 
 
 
 
 
 
 
 
 
 END OF SECTION 16000 
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 SECTION 16010 
 
 LIGHTING AND POWER PANELBOARDS 
 
1.01  SUBMITTALS 
 
  A. Complete panelboard shop drawings shall be submitted, listing as a minimum the 

following items: 
  1. Voltage rating. 
  2. Bus assembly rating. 
  3. Main breaker rating by capacity, number of poles and interrupting rating 

in RMS symmetrical amperes. 
  4. Surface or flush mounting. 
  5. Listing of branch breakers by capacity number of poles and interrupting 

rating in RMS symmetrical amperes. 
  6. Top or bottom feed. 
  7. A schedule similar to that shown on the drawings, depicting branch 

breaker arrangement and breaker sizes and giving full explanation for 
any difference between the two. 

  8. Coordinate lug sizes as required for feeders shown on drawings. 
 
  B. Contractor shall submit ¼” layouts of all electrical rooms delineating placement of 

equipment of minimum required clearances specified in National Electrical Code.  
 
1.02  MANUFACTURERS 
 
  A. For the purpose of selecting quality and types of panels, equipment as 

manufactured by Square "D" Company has been specified.  Following 
manufacturers meeting these specifications are acceptable. 
1. G. E. 

  2. Siemens 
   3. Cutler Hammer 
 
1.03  EQUIPMENT 
 
  A. Furnish and install circuit breaker lighting and power panelboards as indicated in 

the panelboard schedule and where shown on the plans.  Panelboards shall be 
of the dead-front safety type, equipped with thermal magnetic molded case circuit 
breakers with frame and trip rating as shown in the schedule. 

 
  B. Circuit breakers shall be HACR rated, quick-make, quick-break, thermal-

magnetic, trip-indicating, and have common trip on all multi-pole breakers.  Trip 
indication shall be clearly shown by the breaker handle taking position between 
ON and OFF, when the breaker is tripped.  Branch circuit breakers feeding 
convenience outlets shall have sensitive instantaneous trip setting of not more 
than 10 times the trip rating of the breakers.  Connection to bus in all panels shall 
be bolted.  All breakers shall be 20 ampere trip, unless otherwise shown. All 
breakers shall be minimum for 120/208 volts (10,000)  .I.C. unless otherwise 
noted. 

 
  C. Bus bar connections to the branch circuit breakers shall be the distributed phase 

type.  Three-phase, four-wire bussing shall be such that any three adjacent 
single-pole breakers are individually connected to each of the three different 
phases in such a manner that two or three-pole breakers can be installed at any 
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location.  All current-carrying parts of the bus assembly shall be copper.  Main 
ratings shall be as shown in the panelboard schedule on the drawings. 

 
  D. Panel front shall be provided with a continuous piano hinge on one side. Cutler 

Hammer “EZ-Trim” is not acceptable.  
 
  E. A steel circuit directory frame permanently attached (spot welded) at factory (not 

glued), and card with a clear plastic covering shall be provided on the inside of 
the door.  The directory card shall provide a space at least 1/4" high x 3" long for 
each circuit. 

 
  F. All panels shall be equipped with a copper equipment grounding bar.  The bar 

shall have lugs of sufficient size to handle all grounding conductors. 
 
  G. Sub-feed circuit breakers are not permitted in panels unless specifically called 

for. 
 

H.  Provide mounting hardware for all spaces shown on panelboard schedule. 
 
  I. Panelboard circuit numbering shall be such that starting at the top, odd 

numbering shall be used in sequence down the left hand side and even numbers 
down the right hand side.       

 
  J. Except where otherwise indicated on the drawings or required to avoid conflicts, 

mount the panelboards so the tops of the cabinets will be 6 feet above the 
finished floors.  For panelboards which are too high, mount them so the bottoms 
of the cabinets will be not less than 6 inches above the finished floors. 

  
  K. Locate the cabinets so that present and future conduits can be connected to 

them conveniently.  Coordinate the dimensions of the cabinets with the 
dimensions of the spaces designated for installation prior to fabrication of the 
cabinets.  Cabinet shall be minimum 20" wide. 

 
  L. Wiring in panelboards shall be neatly grouped and secured with ty-wraps. 
 
  M. Electrical panels shall not be used as wireways or junction boxes for control 

conductors. 
 
  N. Where spaces are called for in a panel, all mounting hardware shall be provided 

for the frame size indicated. 
 
  O. Splices in panelboards are not permitted. 
 

P. Contractor shall field mark service equipment in accordance with NEC 110.24 in 
regards to available fault current.  Marking shall clearly denote maximum 
available fault current and include the date the fault current calculation was 
performed.  Contractor shall be responsible for obtaining available fault current at 
transformer from the local utility.  Perform calculations based on such.  

 
 
 
 END OF SECTION 16010 
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 SECTION 16015 
 
 FUSES  
 
1.01   SUBMITTALS 
 
  A. Shop drawings shall be submitted and shall consist of manufacturer's published 

literature and technical data sufficient for the engineer to determine whether 
system function will be adversely affected, whether proposed fuses meet this 
specification, and whether they are equal in quality. 

 
1.02   MANUFACTURERS                      
 
  A. Acceptable manufacturers are: 
 

  1. Littelfuse 
  2. Cefco 
  3. Gould - Shawmut 
 

1.03   EQUIPMENT/MATERIAL                    
 
  A. All fuses rated 600 volts or less and used for main, feeder, or branch circuit 

protection with 200,000 ampere interrupting rating and shall be so labeled. Fuse 
classes and sizes indicated on the drawings have been selected to provide a fully 
coordinated selective protection system. To maintain this design, all fuses 
provided shall be furnished by the same manufacturer. Should equipment 
provided require a different U.L. Class or fuse size, the engineer shall be 
furnished with sufficient data to ascertain that system function will not be 
adversely affected. 

 
  B. Current-Limiting Fuses 600 Amperes or Less 
 

All fuses 600 amperes and below shall be true dual-element time delay fuses 
with separate spring-loaded thermal overload elements in all ampere ratings. All 
ampere ratings shall be designed to open at 400 degrees Fahrenheit or less 
when subjected to a non-load oven test. To eliminate induction heating, all fuse 
ferrules and end caps shall be non-ferrous and shall be bronze or another alloy 
not subject to stress cracking. 
 

  C. Spare Fuses 
 

At the time of final acceptance, the contractor shall furnish the owner's 
representative, not less than three (3) spare fuses of each size and type 
installed.  

 
 
 END OF SECTION 16015 
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 SECTION 16020 
 
 RACEWAYS 
1.01  SUBMITTALS 
 
  A. Submit manufacturer's literature for each type of conduit or tubing and fittings 

used in the project. 
 
1.02  MANUFACTURERS 
 
  A. Acceptable manufacturers of rigid steel and electrical metallic tubing conduit are: 
 

1. Allied Tube and Conduit Co. (Kwik-Fit) 
  2. Wheatland Tube Co. 
  3. Triangle 
  4. Republic Conduit 
  5. American Brass 
  6. E.T.P. 
  7. Robroy 
  8. PYTCO 
  9. RYMCO 
  10. Galvite 

    
B. Acceptable manufacturer's of polyvinyl chloride (PVC) conduit are: 
 

1. Certainteed 
   2. Georgia Pipe 
   3. Carlon 

4. Can-Tex 
5. Queen City 

 
  C. Acceptable manufacturer’s of conduit fittings, bushings, and locknuts are: 
 

1. O-Z/Gedney 
2. Thomas and Belts 
3. Raco 

 
1.03  MATERIALS 
 
  A. All metallic conduit and electric metallic tubing shall be steel, of standard pipe 

dimensions, smooth inside and out, and shall be galvanized.  Where the word 
"conduit" is used hereinafter it shall mean either rigid steel conduit, electric 
metallic tubing, flexible steel conduit, liquid tight flexible steel conduit or schedule 
40 plastic conduit. Intermediate grade conduit is not acceptable.    

  B. Galvanized rigid steel conduit shall be used in all areas where it will be exposed 
to physical damage.  Schedule 40 plastic conduit shall be used underground and 
in slab-on-grade.  In no case shall plastic conduit be exposed; switch to rigid 
steel conduit when turning up exposed.  All other conduit, unless otherwise 
specified or called for on the plans, may be galvanized electric metallic tubing. 
Any exposed conduit on exterior of the building shall be galvanized rigid steel 
only. 

 
  C. Plastic conduit shall be made from virgin polyvinyl chloride C-300 compound.  

Conduit and fittings shall carry a UL label.  Fitting and cement shall be produced 
by the same manufacturer as the conduit to assure system integrity. 



 

16002 Dr. Brian Griner’s Office 
Altman + Barrett Architects        16020 - 2 
 

 
  D. All conduit shall be concealed in building construction except as noted or shown 

otherwise.  In areas with no finished ceiling and where conduit is run exposed all 
runs down to switches, receptacles, etc. shall when possible be concealed in 
wall.  It is the intent of these specifications that all conduit will be concealed 
whenever possible. Where outlets are required to be installed on existing walls in 
a finished space, raceway and outlet box shall be wiremold surface metal 
raceway. 

 
  E. EMT fittings shall be compression and made of steel for sizes two inches or 

smaller, steel set screw type fittings may be used on sizes 2 1/2" or larger.  
Connectors and couplings shall be rain tight and shall have a nylon insulated 
throat.  All fittings shall be "UL" approved. EMT conduit (in sizes 2 ½” through 4”) 
provided with integral steel compression or set screw coupling on one (1) end of 
the conduit is acceptable.  Die cast, and indenter type fittings are not acceptable. 
Fittings for flexible steel conduits and liquid tight flexible conduit shall be steel 
and have nylon insulated throat.  

 
  F. Rigid steel conduit and EMT shall be not less than ½ inch trade size, schedule 40 

plastic conduit shall not be less than 3/4" trade size and not less than required by 
the NEC or indicated.  Conduit runs with more than 5 #12 conductors shall not be 
less than 3/4". 

 
  G. Conduit and EMT systems indicated on the drawings for communication and 

signaling systems are for typical systems.  Install conduit and EMT systems for 
the system being installed. 

 
  H. Connect individual recessed lighting fixtures to the conduit or EMT system with 

"maximum 6'-0" flexible, galvanized steel conduit. Use flexible galvanized, steel 
metal conduit for final connection to all rotating equipment and transformers.  The 
flexible conduits shall be long enough to permit the full range of required 
movements without strain and to prevent the transmission of vibration.  Do not 
utilize flexible conduit to loop between fixtures and devices.   

 
  I. Galvanized rigid steel conduit couplings and connections: 
 

  1. Install standard, conduit-threaded fittings. 
  2. Ream the ends of conduits after cutting and threading them. 
  3. For connection to sheet metal boxes, cabinets and other sheet metal 

enclosures, install locknuts on the inside and outside of the enclosure for 
each connection.  See Section 16110 of these specifications. 

 
  J. EMT couplings and connectors: 
 

  1. Ream the ends of EMT after cutting them. 
  2. Install the following threadless type fittings: 

 
  a. Connectors:  steel compression type with insulated throat or 

steel tap-on type with insulated throat. 
  b. Couplings:  steel compression or tap-on type. 

 
  K. Installation of plastic conduit: 
 

  1. Shall be installed in complete accordance with manufacturer's 
recommendations. 
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  2. Shall be a minimum of 2'-0" below finished grade when not covered by 
concrete. 

  3. Shall have properly sized bond wire installed with all circuits. 
  4. Bends and turns shall be kept to a bare minimum. 
  5. Extreme care shall be taken to avoid crushing or cracking conduit.  "DO 

NOT" run vehicles over exposed conduit under any conditions. 
  6. All conduit and fittings shall be solvent welded. 
  7. Plastic conduit maybe turned up concealed in masonry and gypsum 

board walls.  PVC conduit shall be allowed to be routed concealed in 
walls to a maximum height of 48" A.F.F. 

8. Do not install conduit in slab. All conduit shall be installed a minimum of 
6" below slab. Conduits shall not be bunched together. Maintain 1" 
clearance between conduits. 

9.  Plastic conduit shall not be bent with a propane torch or open flame.  
Contractor shall utilize a heat gun, heat blanket, or hot box.  Plastic 
conduit bent with such shall not be scorched or marred. 

10. All 90° elbows used for feeder conduits routed to service transformers, 
main switchgear and panelboards shall be galvanized rigid steel.  90° 
PVC elbows for feeder conduits shall not be permitted. 

 
  L. Insulated bushings: 
 

  1. Install nylon insulated bushings on the end of all rigid conduit. 
  2. The insulating material shall be designed for rugged, long service. 
  3. Bushings which consist of only insulating material will not be accepted. 
  4. Fittings which incorporate insulated bushings will be considered for 

approval in lieu of fittings with separate bushings. 
 
  M. All couplings and connections in location where water or other liquid or vapor 

might contact the conduit and EMT shall also be watertight. 
 
  N. Close empty conduit and EMT as complete runs before pulling in the cables and 

wires. 
 
  O. Install exposed conduit and EMT parallel to or at right angles with the lines of the 

building.  Locate them so they will not obstruct headroom or walkways or cause 
tripping. 

 
  P. Avoid bends or offsets where practicable: 
 

  1. Do not install more bends, offsets or equivalent in any conduit or EMT 
run than permitted by the NEC. 

  2. Make bends with standard conduit bending machines. 
  3. Conduit hickeys may be used for making slight offsets and for 

straightening conduits stubbed out of concrete. 
  4. Conduit or EMT bent with a pipe tee or vise will not be accepted. 
  5. Do not install crushed or deformed conduits or EMT. 

 
  Q. Install conduit or EMT clamps: 
 

  1. At intervals as required by the NEC. 
   2. Above suspended ceilings, metal supports may be installed as permitted 

by the NEC, except that conduit cannot be supported or secured to the 
T-bar grid or from the wire supporting the T-bar grid. 
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  3. Trapeze, split ring, band or clevis hanger may be installed as permitted 
by the NEC.  Trapeze hangers shall be structural metal channels, angle 
irons or preformed metal channel shapes with the conduit and EMT runs 
held on specific center by U bolts, clips or clamps.  Do not support 
conduit from ceiling suspension wire or from other conduit. 

  4. Chain, wire or perforated strap supports will not be acceptable.  Nor are 
they acceptable as a means of securing the conduit. 

  5. Fasten the clamps and other supports as follows: 
 

  a. For new masonry or concrete structures, install threaded metal 
inserts prior to pouring the concrete. 

    b. For existing solid masonry or reinforced concrete structures: 
 

  1. Install expansion anchors and bolts or approved power-
set fasteners. 

  2. Expansion anchors and bolts shall be not less that 1/4 
inch diameter and shall extend not less than 3 inches 
into the concrete or masonry. 

  3. Power-set fasteners shall be not less than 1/4-inch 
diameter and shall extend not less than 1-1/4-inch into 
the concrete. 

 
  c. For hollow masonry install toggle bolts.  Bolts supported only by 

plaster will not be accepted. 
  d. For metal structures install machine screws. 
  e. Attachments to wood plug, rawl plug, soft metal insert or wood 

 blocking will not be permitted. 
 
  R. For vertical runs of conduit of EMT: 
 

  1. Install supports for conduit, EMT, cables and wires at intervals as 
required by the NEC and as indicated on the drawings. 

  2. Conduit and EMT supports shall be supported by framing for the floors. 
 
  S. Conduits and EMT shall be kept 6" away from parallel runs of steam or hot water 

pipes. 
 
  T. Clogged raceways shall be entirely free of obstructions or shall be replaced. 
 
  U. Rigid steel conduit installed underground and in concrete shall be wrapped with 

Scotchwrap #50 corrosion protection tape. 
 
  V. All empty conduits shall have nylon pull cord installed to provide for installation of 

cables, conductors or wiring.  All empty conduits stubbed out below grade shall 
have be capped and provided with a concrete marker.  All spare conduits 
stubbed up through slab shall have a cap installed to prevent debris from 
entering conduit.   

 
  W. Do not combine conduit homeruns.  Each homerun shall be separately routed 

directly to panel unless specifically noted otherwise. 
 
  X. Install service conduit (TV, electrical, and telephone) as follows: 
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  1. All underground entrances shall have metallic sleeves through building 
foundation walls and extend to undisturbed ground to avoid shear, and 
shall be full weight, threaded hot-dipped galvanized rigid steel conduit. 

 
 
  2. All 90 degree bends to be rigid metallic conduit, with a radius of not less 

than 10 times the diameter of the conduit. 
 
  3. Maintain a minimum cover of 24 inches below final grade for conduits. 

 
Y. Do not install conduit in cavity between concrete block and brick.  Conduit shall 

not be stubbed up into this cavity or routed horizontally in cavity. 
 
 

END OF SECTION 16020 
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 SECTION 16030 
   
 CONDUCTORS 
 
1.01  SUBMITTALS 
 
  A. Shop drawings shall be submitted and shall consist of manufacturer's published 

literature. 
 
1.02  MANUFACTURERS 
 
  A. Acceptable manufacturers are: 
 

  1. General  6. Cyprus Rome      13. Colonial Wire  
  2. Okonite  7. Essex 
  3. Senator  8. Carol 
  4. Triangle 9. Southwire  
  5. Pirelli  10. American 
  11. Cerro  12. CME 

 
  B. All wiring shall be manufactured in the United States. 
 
1.03  MATERIALS  
 
  A. Ratings and sizes: 
 

  1. Shall be not less than indicated on the drawings and not less than 
required by the NEC. 

  2. Minimum size shall be No. 12 AWG copper provided the maximum 
voltage drops in the control circuits will not adversely affect the operation 
of the controls. 

  3. Conductor sizes indicated on the drawings are for copper conductors. 
 
  B. Conductors and ground wires: 
 

  1. Shall be copper. 
  2. Size No. 8 AWG and larger shall be stranded. 

   3. Size No. 10 AWG and smaller shall be solid. 
 
  C. Conductor insulation: 
 

  1. Conductor insulation shall be the NEC type THHN/THWN.  
 

D. Wire shall be factory color coded in size No. 6 and smaller. Color shall be by 
integral pigmentation with a separate color for each phase, neutral and grounding 
conductor.  Color code per phase shall be continuous throughout the project. 

 
  E. Manufacturer's name and other pertinent information shall be marked or molded 

clearly on the overall jacket's outside surface or incorporated on marker tapes 
within the cables and wires at reasonable intervals along the cables and wires. 

 
  F. Cables and wires indicated on the drawings for communication and signaling 

systems are for typical systems.  Install cables and wires for the system being 
installed. 

 
  G. All wiring shall be in conduit unless specifically noted otherwise. 
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  H. Every coil of wire shall be in the original wrapping and shall bear the 
Underwriters' Label of approval. 

 
  I. Where wires are left for connection to any fixture or an apparatus, spare wire or 

cables shall be provided at the ends for connections.  Fixture connections at the 
outlet box shall be made with insulated wire connectors. 

 
  J. Outer jackets shall be color coded as follows: 
 

1. Three phase or single phase circuits, 120/208 volts: 
 

  a. Phase A - Black 
  b. Phase B - Red 
  c. Phase C - Blue 
  d. Neutral - White 
  e. Insulated ground wire - Green 

 
Note:  Where dedicated neutrals are used for receptacle circuits.  Outer jacket 

shall be white with appropriate colored tracer (i.e. white with red tracer, 
white with blue tracer, white with black tracer).  

   
  2. Dedicated neutrals shall be provided for all multi-wire branch circuits and 

outer jacket shall be provided with appropriate colored tracer. 
 

a. 120/208V:  white with red tracer, white with blue tracer, white 
with black tracer.  

 
3. Only for large power cables and wires which do not have color coded 

jackets:  No. 6 and larger. 
    

    a. Install bands of adhesive non-fading colored tape or slip-on 
bands of colored plastic tubing over the cables and wires at their 
originating and terminations points and at all outlets of junction 
boxes. 

  b. Color shall be permanent and shall withstand cleanings. 
c. #6 and #8 AWG neutral and ground conductors shall have a full 

colored outlet jacket (white or green).  
 
  K. Wiring for signal circuits shall conform to the recommendations of manufacturers 

of the signal system being installed so the system shall have optimum 
performance and maximum service continuity.  Communication and signaling 
circuit wiring where run in conduit below grade or in a damp location shall be 
listed for use in a damp or wet location.  Communication and signaling 
conductors not in conduit shall be rated for plenum use. 

 
  L. No circuit wiring shall be smaller than number 12.  Where the homerun exceeds 

100'-0" in length, number 10 (minimum) wire shall be used even though all such 
circuits are not indicated on the plans.    

 
M. When installing THHN/THWN extra care must be exercised so as not to damage 

nylon jacket.  When nylon jacket is damaged wiring shall be removed from 
service, and replaced with new conductors. 

 
 END OF SECTION 16030     
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SECTION 16035 
 

METAL CLAD CABLE (TYPE MC) AND FITTINGS 
 
1.01 SUBMITTALS 
 

A. Shop drawings shall be submitted and shall consist of manufacturer's published 
literature.  Submit manufacturer's literature for each type cable and fitting used in 
the project.  

 
2.01 MANUFACTURERS 
 

A. Acceptable manufacturers are: 
1. Southwire 
2. AFC 
3. Nexans Energy 
 

B. All wiring shall be manufactured in the United States. 
 
3.01 STANDARDS  
 

A. Provide health care grade (HCMC) metal-clad cable that complies with UL 
Standard 1569, National Electric Code and this specification. 

 
B. All electrical equipment and materials shall be new and within one year of 

manufacture, complying with all the latest codes and standards. No used, re-
built, refurbished and/or re-manufactured electrical equipment and materials shall 
be furnished on this project.  

 
C. Deliver materials to site in unopened cartons or bundles as appropriate, clearly 

identified with manufacturer's name, Underwriter's or other approved label, grade 
or identifying number. 

 
4.01 MATERIALS  
 

A. Cable 
 

1. (Healthcare Grade) - HCF metal-clad cable (HCMC) shall consist of 
THHN insulated solid copper circuit conductors, an insulated solid 
copper equipment grounding conductor, a Mylar wrapping around the 
conductor bundle, and a interlocked sheath.  The outer sheath shall be 
listed and identified as being suitable for grounding. Sheath ground path 
performance shall be equivalent performance to an NEC 250.122 sized 
equipment grounding conductor.  The equipment ground wire shall be of 
the same construction and be the same size as the current carrying 
conductors.  The insulation color shall be green.  Provide Healthcare 
Grade (HCF) cable only in Patient Care areas noted on drawings.  

 
2. Provide minimum 12 AWG conductors in Type HCMC cables.   

 
a. Provide larger conductor sizes as required to limit 

branch circuit voltage drop to 3 percent at the full 
connected load. 

 
b. Use larger conductor sizes to adjust allowable ampacity 

if there are more than 3 current-carrying conductors in a 
cable.  
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c. For isolated ground power circuits provide Type MC 

cables with a separate neutral conductor for each phase 
conductor; uniquely identify each neutral with a colored 
stripe on the white insulation corresponding to the phase 
conductor insulation color. 

 
3. Provide HCMC cables with the same conductor color coding as specified 

in specification section 16030 - Conductors. 
 

4. PVC jacketing where required shall be flame-retardant PVC with a 
temperature range of -400C to 900C. 

 
B. Fittings 

 
1. Fittings shall be UL listed and identified for such use with metal clad 

continuous corrugated sheath cable, with or without PVC jacketing, as is 
appropriate for the installation. 

 
2. Connectors shall be steel set screw type with insulated throat and 

locknut for non-jacketed metal clad cable.  Compression gland type 
connectors shall be used for jacketed metal clad cable. 

 
5.01 INSTALLATION 
 

A. HCMC cable shall be utilized for 15 and 20 ampere branch circuit wiring beyond 
the first outlet or junction box.  Conduit shall be utilized for the homerun from the 
first outlet or junction box to the branch circuit panelboard. Conduit shall be run to 
the room where the homerun is shown on plans.  

 
B. HCMC cable shall be utilized in interior, dry locations where they will be 

concealed above ceilings, in dry-wall partitions, in equipment enclosures, or 
below raised floors. Type HCMC cables may be installed exposed in dedicated 
electrical rooms and mechanical rooms if they will not be exposed to physical 
damage or deteriorating agents.  

 
C. HCMC cables shall be securely fastened in place at intervals of not more than six 

feet, with suitable clamps or fasteners of approved type, and all vertical conduits 
shall be properly supported to present a mechanically rigid and secure 
installation. 

 
D. HCMC cable shall be supported immediately on each side of a bend and not 

more that one (1) foot from an enclosure where a run of metal clad cable ends. 
Bends shall be made so that the cable will not be damaged.   

 
E. HCMCclad cables are exposed, run parallel with walls or structural elements.  

Vertical runs shall be plumb; horizontal runs level and parallel with structure, as 
appropriate.  Groups shall be racked together neatly with both straight runs and 
bends parallel and uniformly spaced. 

 
F. Maintain at least 6-inch clearance between HCMC cables and other piping 

systems.  Maintain 12-inch clearance between metal clad cables and heat 
sources such as flues, steam pipes, and heating appliances. 

 
G. No HCMC cable shall be fastened to other conduits or pipes or installed so as to 

prevent the ready removal of other pipes or ducts for repairs. 
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H. Where three (3) or more HCMC cables are suspended from the ceiling in parallel 
runs, use steel channels, Kindorf, Unistrut or equal, hung from 1/2-inch rods to 
support the conduits.  The conduit on these channels shall be held in place with 
metal clad cable clamps designed for the particular channel that is used. 

 
I. Cable preparation for installation of fittings shall follow manufacturer’s 

instructions.  The manufacturer’s specialized tools shall be used for preparing 
cable ends for installation of fittings. 

 
J. The cable end shall be cut square to ensure flush seating of the cable into the 

fitting.  Fitting securement screws shall be properly torqued.  Cable ends shall be 
fitted with insulating bushings intended for the type of metal clad cable being 
installed. 

 
K. For jacketed HCMC cable, the outer jacket shall be removed to the length 

specified by the fitting manufacturer’s instructions.  Remove oils or solvent by-
products from the outer jacket of the cable. The cable end shall be cut square to 
ensure flush seating of the cable into the fitting.  The fitting gland nut shall be 
properly torqued to the manufacturer’s specifications. 

 
L. HCF Type HCMCcable shall not be used for emergency and critical branch 

circuits. All emergency circuits shall be run in conduit.  
 
 
 

END OF SECTION 16035 
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 SECTION 16040  
 
 OUTLETS 
1.01  SUBMITTALS 
 
  A. Shop drawings shall be submitted and shall consist of manufacturer's published 

literature. 
 
1.02  MANUFACTURERS  
 
  A. Acceptable manufacturers are: 

  1. Raco 
  2. Steel City 
  3. Appleton 
  4. Hubbell 

 
1.03  MATERIALS 
 
  A. Boxes shall be galvanized pressed sheet steel for all concealed work. 
 
  B. Where conduit runs are exposed, outlet shall be of the cast metal type. 
 
  C. For concealed work each box shall be provided with a square cornered plaster 

ring. 
 
  D. Each surface lighting fixture, receptacle and switch shall be provided with flush 

mounted outlet box.  All outlets installed in panels and other architectural 
features shall be centered.  The location of any outlet may be moved as much as 
10'-0" by the Architect before the outlet is placed without incurring any extra cost.  
All dimensions refer to the finished floor line.  Outlet boxes shall be pressed 
sheet steel and shall be galvanized for all concealed work.  Where conduit runs 
are exposed outlets shall be of the cast metal type. 

 
  E. Boxes shall be for the service and the type of outlet and shall not be less than 4" 

square and 1-1/2" deep except where otherwise specified.  Boxes installed in 
walls shall be provided with a square cornered 1-1/2" plaster ring installed flush 
with surface of wall.  Coordinate depth of plaster ring required for particular wall 
construction. Each outlet box above ceiling shall be supported from a structural 
member of the building either directly or by using a substantial and approved 
metal support. Conduit is not an approved means of support. Boxes installed in 
wall shall be supported either directly to a stud or between studs utilizing an 
approved bar hanger.  In no case shall switch box support and clips used for 
mounting boxes in old work be used unless specifically called for.  Top of outlet 
box shall be level. 

 
  F. All ceiling or wall recessed outlet boxes or their associated plaster rings shall be 

flush with the finished surface.  Using coverplate to secure wiring devices or 
shimming the device is not acceptable.  Contractor shall exercise due care when 
cutting opening in walls or ceilings for outlet boxes so that opening size will 
permit the proper installation of boxes and devices.  Fixture studs in ceilings and 
bracket outlets shall be bolted with stove bolts or shall be locking type of stud 
mounting. 

 
  G. In addition to boxes indicated, install enough boxes to prevent damage to cables 

and wires during pulling-in operations. 
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  H. Remove only knockouts as required and plug unused openings.  Use threaded 
plugs for cast metal boxes and snap-in metal covers for sheet metal boxes. 

 
  I. "There shall be no outlets installed back to back.  A minimum of 4" shall separate 

each outlet." 
 
  J. Where the volume allowed per conductor exceeds that allowed in Table 370-6(b) 

of the NEC for the minimum size outlet specified, a larger size outlet box shall be 
used and shall be sized in accordance with the table noted above. 

 
  K. Outlet boxes shall be clean and free from dust, paint, dirt, plaster ready mix joint 

compound and /or any other debris. 
 

L. Floor boxes shall be: 
 

  1. Steel City 665 Series or Walker RFB-4 concealed service floor box and 
hinged service top, 126 cubic inch total capacity.  Floor boxes installed in 
Second Floor slab shall be Walker RFB-SS shallow type boxes as 
required for concrete depth.  

   2. Each box shall be equipped with 2-duplex receptacles, and provision for 
two low voltage devices.  Coordinate low voltage device brackets with 
Low Voltage Systems Contractor and provide brackets accordingly to 
coordinate with devices installed. 

  3. Color of service top shall be as selected by the Architect. 
  4. Coordinate installation of floor covering with General Contractor. 

    
1.04  LABELING AND IDENTIFICATION  
 

A. All junction box cover plates shall be labeled identifying the system it contains.  
The label shall be neatly hand written with a wide tip permanent non-removable 
marker and be easily identified.  Junction boxes containing line voltage wiring 
shall include panel and circuit designation (ex. HA - 1,3,5 or LA – 2,4,6).  
Junction boxes utilized for low voltage system shall be labeled in accordance 
with the system (ex. FA for Fire Alarm System).   

 
 
 
 
 
     END OF SECTION 16040 
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 SECTION 16050 
 
 WIRING DEVICES AND DEVICE PLATE 
 
1.01  SUBMITTALS 
 
  A. Submit product data under provisions of Section 16000, GENERAL. 
 
  B. Provide product data showing configurations, finishes, dimensions, and 

manufacturer's instructions. 
 
1.02  REFERENCES 
 
  A. FS W-C-596 - Electrical Power Connector, Plug, Receptacle, and Cable Outlet. 
  B. FS W-S-896 - Switch, Toggle. 
  C. NEMA WD 1 - General-Purpose Wiring Devices. 
  D. NEMA WD 5 - Specific-Purpose Wiring Devices. 
 
1.03  MANUFACTURERS 
 
  A. For the purpose of selecting quality and type of device, equipment manufactured 

by Hubbell has been specified.  The following manufacturers meeting this 
specification are acceptable: 

 
   1. Pass and Seymour 
   2. Cooper 

3. Leviton 
 
1.04  PRODUCTS  
 
  A. Switches:  All wall switches shall be rated 20 ampere, 120/277 volts, have self 

grounding provisions, side wiring only and shall be of the silent type.  Color shall 
be gray. Where shown connected to emergency power circuits, provide red 
switches with matching cover plates. 

 
   1. Single pole:  HBL 1221.           
   2. Double pole single throw:  HBL 1222. 
   3. Three way:  HBL 1223. 
   4. Four way:  HBL 1224. 
   5. Key switch single pole HBL 1221l, three-way: HBL 1223L, four-way: HBL 

1234L. Three way and four way key switches shall be keyed alike. Key 
switches shall be Corbin type tumbler locks. Fork tongue key switches 
are not acceptable.  

   6. Single pole, pilot light, red handle (lit in “on” position):  HBL 1297. 
 7. Despard single pole switches installed in mullions.  Pass & Seymour 

ACD 201. 
 

 B. Receptacle:  All receptacles shall be of the grounding type, of the configuration 
shown on the drawings and shall be flush wall mounting type. Color shall be 
gray.  Where shown connected to emergency power circuits, provide red 
receptacles with matching cover plates. Where noted on drawings as “Patient 
Care” areas, provide Hospital Grade devices. 

 
   1. Standard duplex receptacle:  20 ampere, 125 volt, NEMA type 5-20 R, 2 

pole, 3 wire, straight blade, U-grounding slot, Hospital specification 
grade.  HBL2162GY. 
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   2. Isolated grounding duplex receptacle:  20 ampere, 125 volt, NEMA type 
5-20 R, straight blade type, 2 pole, 3 wire, U-grounding slot, specification 
grade.  IG 5362. 

   3. Power, receptacle with matching plug:  20 ampere, 125/250 volt, NEMA 
type 14-20, 3 pole 4 wire grounded, straight blade type.  HBL 8410. 

   4. Power receptacle with matching plug:  20 ampere, 250 volt, NEMA type 
6-20R 2-pole, 3 wire grounded, straight blade type.  HBL 5462. 

   5. Power receptacle with matching plug:  30 ampere, 250 volt, NEMA type 
6-30R 2-pole, 3 wire, u-grounded slot, straight blade type.   HBL 9330. 

   6. Power receptacle with matching plug:  50 ampere, 125/250 volt, NEMA 
type 14-50R, 3-pole, 4 wire grounded, straight blade type.  HBL 9450A. 

   7. Ground fault interrupter receptacle:  20 ampere, 125 volts, NEMA type 5-
20R, 2-pole, 3-wire with grounded U slot.  Specification grade 
HBL2182GY. 

 
  C. Device plates:  Plates shall be furnished for all devices and outlets indicated on 

the drawings (telephone, computer, TV, etc.).  All plates on masonry walls shall 
be oversized jumbo type. 

 
   1. Flush mounted plates:  Beveled type with smooth rolled outer edge, 

stainless steel type 302 with brushed finish. 
   2. Surface box plates, beveled, galvanized steel, pressure formed for 

smooth edge to fit box. 
   3. Die cast weatherproof cover.  Lockable hasp vertical mounting.  

Intermatic #WP1010MC. 
 
1.05  INSTALLATION 
 
  A. Switches: 
 
   1. Switches shall be connected to the live side of the circuit and shall 

control only the outlets indicated. 
   2. Conductors shall be looped around the terminal screw. 
   3. Where more than one switch is indicated in the same location switches 

shall be gang mounted under a common plate. 
 4. Where multi-wire switching (360 volt potential) occurs, a barrier shall be 

provided between switches. 
   5. Center line of switches in general, shall be set 3'-6" above the floor (off 

position down) and shall clear the door trim or corner by 4" or center the 
space occupied. 

   6. Architectural plans shall be consulted before placing switches so they will 
in every case be located on the strike side of the door and clear door, 
chair, window, and baseboard moldings. 

   7. Switches shall be screwed tight to the boxes and shall not depend on the 
cover plate to pull them tight. 

 
  B. Receptacles: 
 
   1. Conductors shall be looped around the terminal screws, "DO NOT BACK 

WIRE DEVICES." 
   2. Receptacles shall be grounded by the green wire bond and shall be 

pigtailed as shown on the drawings. 
   3. Receptacles shall be screwed tight to the plaster ring or outlet box and 

shall not depend on the device plate to pull them tight. 
   4. Center line of general use receptacles shall be in general, set 18" above 

the floor with receptacle mounted in the vertical position and with 
grounding pole at the bottom. 
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   5. Coordinate receptacle height with Architectural drawings and locate so 
that bottom of receptacle plate shall be 1" above counter or back splash 
and clear all moldings. 

   6. Center line of receptacles located adjacent to lavatories in toilets shall be 
set 3'-6" above floor. 

   7. Receptacles serving water coolers shall be located within cooler housing 
or as close to bottom of housing as possible.  Cord serving unit shall be 
as short as possible.  In no case shall cord or receptacle be seen from 
normal viewing angle. 

 8. All receptacles installed in bathrooms or toilets or within 6 feet of 
lavatories or sinks, or any receptacle located on building exterior shall be 
ground fault circuit interrupter type. 

 9. All receptacles installed in kitchens or outdoors shall be GFCI type.  
 
  C. Plates: 
 
   1. Plates shall be level and all edges shall be in full contact with wall. 
   2. Plates shall be furnished for all devices and other outlets indicated on the 

drawings. 
   3. Install plates on outlet boxes and junction boxes in unfinished areas 

above ceilings and on surface mounted outlets. 
4. Plates shall not be used to keep devices secure. 

   5. Plates shall be clean and free from dust, plaster or paint and spots. 
   6. Plate shall cover openings around outlets. 
      
 
 
 
 END OF SECTION 16050 
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SECTION 16060 

LED INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior solid-state luminaires that use LED technology. 
2. Lighting fixture supports. 

B. Related Requirements: 

1. Section 16065 for automatic lighting controls. 

1.3 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 and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 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. 
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6. Photometric data and adjustment factors based on laboratory tests complying with IESNA 
Lighting Measurements Testing and Calculation Guides, of each lighting fixture type. The 
adjustment factors shall be for lamps and accessories identical to those indicated for the 
lighting fixture as applied in this Project, IES LM-79, and IES LM-80. 

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. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire 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. 

C. Samples: For each luminaire and for each color and texture with standard factory-applied finish. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 
and maintenance manuals. 

1. Provide a list of all fixture/lamp types used on Project; use ANSI and manufacturers' 
codes. 

1.6 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 

1.8 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. 
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PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIMENTS 

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. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 
class and division of hazard by an NRTL. 

C. Recessed Fixtures: Comply with NEMA LE 4. 

D. Bulb shape complying with ANSI C79.1. 

E. Lamp base complying with ANSI C81.61 or IEC 60061-1. 

F. CRI of 80. CCT of 3500 K unless noted otherwise.  (Refer to Fixture Schedule.) 

G. Rated lamp life of 50,000 hours. 

H. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

I. Internal driver. 

J. Nominal Operating Voltage:  120 V ac or 277 V ac. 

1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

K. Housings: 

1. Extruded-aluminum housing and heat sink. 
2. Clear powder-coat finish. 

2.2 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. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 

C. Diffusers and Globes: 

 
1. 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. 
2. Glass: Annealed crystal glass unless otherwise indicated. 
3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 
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D. Housings: 

1. Extruded-aluminum housing and heat sink. 
2. Clear powder-coat painted finish. 

E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI for all luminaires. 

2.3 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they can be 
and are assembled or installed to minimize contrast. 

2.4 LUMINAIRE FIXTURE SUPPORT COMPONENTS 

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 A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage. 

D. Rod Hangers: 3/16-inch (5-mm) 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 

3.1 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 fixture installation. Proceed with installation only after unsatisfactory 
conditions have been corrected. 
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3.2 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. 

3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling or wall. 
4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight. 

E. Flush-Mounted Luminaire Support: 

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. 

F. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

G. Ceiling-Mounted Luminaire Support: 

1. Ceiling mount with two 5/32-inch- diameter aircraft cable supports adjustable to 120 
inches in length. 

2. Ceiling mount with pendant mount with 5/32-inch diameter aircraft cable supports 
adjustable to 120 inches in length. 

3. Ceiling mount with hook mount. 

H. Suspended Luminaire Support: 

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging. 
2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of luminaire 
oscillations. Support outlet box vertically to building structure using approved devices. 

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing, 
rod or wire support for suspension for each unit length of luminaire chassis, including one 
at each end. 

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 
to building structure. 
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I. 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. 

J. Flexible conduit and wiring from outlet box to fixture shall be minimum 3/8"C., and minimum #18 
THHN conductors.  Factory supplied whips of smaller ratings are not acceptable. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 16120  “ Equipment Identification." 

3.5 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. 

END OF SECTION 16060 
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SECTION 16065 
 

OCCUPANCY SENSORS 
 
1.01  SUBMITTALS 
 

A. Manufacturer shall substantiate conformance to this specification by 
supplying the necessary documents, performance data and wiring diagrams.  
Any deviations to this specification must be clearly stated by letter and 
submitted. 

B. Submit a lighting plan clearly marked by manufacturer showing proper 
product, location and orientation of each sensor. 

C. Submit any interconnection diagrams per major subsystem showing proper 
wiring. 

D. Submit standard catalog literature which includes performance 
specifications indicating compliance to the specification.  

E. Catalog sheets must clearly state any load restrictions when used with 
electronic ballasts. 

 
1.02  WORK INCLUDED 
 

A. Contractor's work to include all labor, materials, tools, appliances, control 
hardware, sensor, wire, junction boxes and equipment necessary for and 
incidental to the delivery, installation and furnishing of a completely 
operational occupancy sensor lighting control system, as described herein. 

B. Contractor/Supplier shall examine all general specification provisions and 
drawings for related electrical work required as work under Division 16. 

C. Contractor shall coordinate all work described in this section with all other 
applicable plans and specifications, including but not limited to wiring, 
conduit, fixtures, HVAC systems and building management systems. 

 
1.03  ACCEPTABLE MANUFACTURERS 
 

A. For the purpose of selecting quality and types of sensors, equipment as 
manufactured by “The Watt Stopper” has been specified.  Following 
manufacturers meeting these specifications are acceptable. 

 
1. Hubbell Building Automation 

 2. Cooper Controls 
    3. Leviton 

 
B. The listing of any manufacturer as "acceptable" does not imply automatic 

approval.  It is the sole responsibility of the electrical contractor to ensure 
that any price quotations received and submittals made are for sensors 
which meet or exceed the specifications included herein.  

 
1.04  EQUIPMENT QUALIFICATION 
 

A. Products supplied shall be from a single manufacturer that has been 
continuously involved in the manufacturing of occupancy sensors for a 
minimum of five (5) years. Mixing of manufacturers shall not be allowed. 

 
B. All components shall be U.L. listed, offer a five (5) year warranty and meet 

all state and local applicable code requirements. 
 

C. Products shall be manufactured by an ISO 9002 certified manufacturing 
facility and shall have a defect rate of less than 1/3 of 1%. 

 
D. Wall switch products must be capable of withstanding the effects of inrush 

current. Submittals shall clearly indicate the method used. 
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1.05  SYSTEM DESCRIPTION 
 

A. The objective of this section is to ensure the proper installation of the 
occupancy sensor based lighting control system so that lighting is turned off 
automatically after reasonable time delay when a room or area is vacated by 
the last person to occupy said room or area. 

 
B. The occupancy sensor based lighting control shall accommodate all 

conditions of space utilization and all irregular work hours and habits. 
 

C. Contractor shall warrant all equipment furnished in accordance to this 
specification to be undamaged, free of defects in materials and 
workmanship, and in conformance with the specifications.  The supplier’s 
obligation shall include repair or replacement, and testing without charge to 
the owner, all or any parts of equipment which are found to be damaged, 
defective or non-conforming and returned to the supplier.  The warranty 
shall commence upon the owner's acceptance of the project.  Warranty on 
labor shall be for a minimum period of one (1) year. 

 
1.06  SYSTEM OPERATION 
 

A. It shall be the contractor's responsibility to make all proper adjustments to 
assure owner's satisfaction with the occupancy system. 

B. Factory Startup - It shall be the manufacturer's responsibility to verify all 
proper adjustments and train owner's personnel to ensure owner's 
satisfaction with the occupancy system.  This service shall be provided in 
contract amount at no additional cost to the Owner. 

 
 2.02   PRODUCTS 
 

A. All products shall be Watt Stopper product numbers:  
 

1. Ceiling sensors: WT-605, WT-600, WT-1105, WT-1100, WT-2205, 
WT-2200, WT-2250,    WT-2255, W-500A, W-1000A, W-2000A, W-
2000H, WPIR, DT-200, DT-205, CX-100,   CX-105, CI-200, CI-205 

 
2. Wall sensors:  WI-200, WS-120/277, WA-100, WD-170, WD-180, 

WD-270, WD-280 
 

3. Power and Slave Packs:  B120E-P, B277E-P, C120E-P, C277E-P, 
S120/277-P, AT-120,  AT-277 

 
4. InteliSwitch: TS-200, TS-300, TS-200-24 

 
B. Automatic wall switch sensor (PW-100): 
 

1. The passive infrared wall switch sensor shall be a 3 wire, self 
contained control system that replaces a standard toggle switch. 
Sensor shall have ground wire for safety. Switching mechanism 
shall be latching air gap relay, compatible with electronic ballasts, 
compact fluorescent, and inductive loads. Triac and other harmonic 
generating devices shall not be allowed. 

 
2. The passive infrared sensor shall be capable of detecting presence 

in the control area by detecting changes in the infrared energy. 
Small movements shall be detected such as when a person is 
writing while seated at a desk.  

3. To avoid false ON activations and to provide high sensitivity to 
minor motion, Pulse Count Processing and Detection Signature 
Analysis shall be used to examine the frequency, duration, and 
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amplitude of the signal received by the sensor to ensure response 
only to those signals caused by human motion. 

 
4. Sensor shall utilize mixed signal ASIC (application-specific 

integrated circuit) technology, which combines analog and digital 
processing into one chip package, to provide immunity to RFI and 
EMI. 

 
5. Zero Crossing Circuitry shall be used to increase the relay life, 

protect from the effects of inrush current, and increase the sensor’s 
longevity. 

 
6. To assure detection at the desktop level uniformly across the space, 

sensor shall have a 2 level, 28 segment, multi-element Fresnel lens 
system. 

 
7. Sensor shall utilize a temperature compensated, dual element 

sensor and a multi-element Fresnel lens. 
 

8. Fresnel lens shall be a Poly IR 4 based material to offer superior 
filtering capability of competing light sources, such as the sun and 
other visible light sources.  Lens shall have grooves facing in to 
avoid dust and residue build-up which could affect IR reception.    

9. Sensor shall cover up to 900 sq ft for walking motion, with a field of 
view of 180 degrees.  

 
10. Sensor shall operate at either 120 VAC or 277 VAC. 
 
11. Sensor shall have no minimum load requirement and shall be 

capable of switching 0 to 800 watt ballast or tungsten or 1/6 hp @ 
120 volts, 60 Hz; 0 to 1200 watts for ballast  or 1/3 hp @ 277 volts, 
60 Hz. 

 
12. Sensor shall have a built-in light level feature adjustable from 2 to 

200 footcandles that holds lighting OFF when a desired footcandle 
level is present. 

 
13. Sensor shall have a time delay adjustable from 30 seconds to 30 

minutes. 
 
14. Sensor shall have user-adjustable sensitivity setting. 
 
15. Adjustments and mounting hardware shall be concealed under a 

removable cover to prevent tampering of adjustments and 
hardware. 

 
16. For ease in installation and cleaner wiring, the sensor shall utilize 

terminal style wiring. 
 

17. Sensor shall have in place a bypass pin which when removed will 
override sensor to ON and which requires no rewiring or 
modification to unit. To preserve savings and automatic operation, 
an attached, user accessible override-on feature shall not be 
allowed. 

 
18. Sensor shall provide automatic equipment grounding to a metal 

junction box, and provide grounding to a metal cover plate. 
 
19. For safety, sensor shall have 100% off switch with no leakage 

current to load in OFF mode.  
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20. For safety, in the event there is an open circuit in the AC line such 
as a ballast or lamp failure, the sensor shall automatically switch to 
OFF mode.  

21. Sensor shall have two positions only: OFF and AUTO for normal 
operation. 

 
22. Sensor shall not protrude more than 3/8” from the wall and shall 

blend in aesthetically. 
 
23. For protection against lens damage, sensor shall utilize a full radius 

lens brace.     
 
24. To ensure quality and reliability, sensor shall be manufactured by an 

ISO 9002 certified manufacturing facility and shall have a defect rate 
of less than 1/3 of 1%. 

 
25. Color shall match all other wiring devices on project. 

 
C. Vandal Resistant Automatic wall switch sensor (WA-200): 
 

1. The passive infrared sensor shall be a completely self contained 
control system that replaces a standard toggle switch. Switching 
mechanism shall be a latching air gap relay, compatible with 
electronic ballasts, compact fluorescent, and inductive loads. Triac 
and other harmonic generating devices shall not be allowed. Sensor 
shall have ground wire and grounded strap for safety.  

2. Sensor shall be capable of detecting presence in the control area by 
detecting changes in infrared energy. Small movements shall be 
detected, such as when a person is writing while seated at a desk. 

3. Sensor shall utilize advanced control logic based on RISC (Reduced 
Instruction-Set Circuit) microcontroller. 

4. Detection Signature Processing (DSP) shall be used to avoid false 
offs and false activations and to provide immunity to RFI and EMI. 

5. Continuously adjusting Zero Cross relay control shall be used to 
guarantee reliable operation with non-linear loads (electronic, PL 
lamp ballasts) even with temperature changes and product aging. 
This increases the WA -200 product longevity. 

6. Sensor shall utilize SmartSet™ technology to optimize the sensor 
behavior to fit occupant usage patterns and adjust sensitivity and 
time delay to changing conditions. The use of SmartSet shall be 
selectable by user with a DIP switch. 

7. Sensor shall have a time delay that is adjusted automatically (with 
the SmartSet setting) or shall have a fixed time delay of 5, 10, 15, 
20 or 30 minutes, walk-through mode, or test mode, set by DIP 
switch. In walk-through mode, lights shall turn off 3 minutes after the 
area is initially occupied if no motion is detected after the first 30 
seconds. 

8. Sensor shall have the choice of light flash alert and/or audible alert 
of impending light shut off, selectable with DIP switch. 

9. Sensor shall have sensitivity adjustment that is set to either 
automatic (SmartSet setting) or reduced sensitivity, and is set with 
DIP switch. 
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10. Sensor shall have a built-in light level feature selectable with DIP 
switch. During set up of light level control, sensor shall learn desired 
hold-off level, requiring only one step. 

11. Sensor shall have automatic-ON or manual-ON operation adjustable 
with DIP switch. 

12. Sensor shall operate at universal voltages of 100, 120, 230, or 277 
VAC; 50/60 Hz.  

13. Sensor shall have no minimum load requirement and shall be 
capable of switching 0 to 800 watts fluorescent/incandescent or 1/6 
hp @ 100/120VAC, 50/60 Hz; 0 to 1200 watts fluorescent or 1/6 hp 
@ 230/277VAC, 50/60 Hz. 

14. Sensor shall utilize a temperature compensated, dual element 
sensor, and a multi-element Fresnel lens. 

15. For vandal resistance, Fresnel lens shall be made of hard, 1.0mm 
Poly IR 2 material that offers greater sensitivity to motion and 
superior detection performance. Lens shall have grooves facing in 
to avoid dust and residue build up which affects IR reception.  

16. To assure detection at desktop level uniformly across the space, 
sensor shall have a 2 level, 28 segment, multi-element Fresnel lens 
system. 

17. Sensor shall cover up to 300 sq ft for walking motion, with a field of 
view of 180 degrees. 

18. Adjustments and mounting hardware shall be concealed under a 
removable, tamper resistant cover to prevent tampering of 
adjustments and hardware. 

19. For safety, sensor shall have a 100% off switch with no leakage 
current to the load. 

20. Sensor shall not protrude more than 3/8” from the wall and shall 
blend in aesthetically. 

21. To ensure quality and reliability, sensor shall be manufactured by an 
ISO 9002 certified manufacturing facility and shall have a defect rate 
of less than 1/3 of 1%. 

22. Color shall match all other wiring devices on project. 
 

D. Dual Technology sensors: 
 

1. The Dual Technology sensor shall be capable of detecting presence 
in the control area by detecting doppler shifts in transmitted 
ultrasound and passive infrared heat changes.  

2. Sensor shall utilize Dual Sensing Verification Principle for 
coordination between ultrasonic and PIR technologies. Detection 
verification of both technologies must occur in order to activate 
lighting systems. Upon verification, detection by either shall hold 
lighting on.  

3. Sensor shall have a retrigger feature in which detection by either 
technology shall retrigger the lighting system on within 5 seconds of 
being switched off. 

4. Ultrasonic sensing shall be volumetric in coverage with a frequency 
of 40 KHz. It shall utilize Advanced Signal Processing which 
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automatically adjusts the detection threshold dynamically to 
compensate for constantly changing levels of activity and air flow 
throughout controlled space.  

5. Sensor shall be capable of corner mounting to a wall or ceiling in 
order to eliminate detection through open doorways and outside of 
controlled area. To provide superior small motion detection and 
immediate activation upon entry, coverage of both technologies 
must be complete and overlapping throughout the controlled area. 

6. To avoid false ON activations and to provide immunity to RFI and 
EMI, Detection Signature Analysis shall be used to examine the 
frequency, duration, and amplitude of a signal, to respond only to 
those signals caused by human motion. 

7. Sensor shall operate at 24 VDC/VAC and halfwave rectified and 
utilize a Watt Stopper power pack. 

8. The PIR technology shall utilize a temperature compensated, dual 
element sensor and a multi-element Fresnel lens. The lens shall be 
Poly IR4 material to offer superior performance in the infrared 
wavelengths and filter short wavelength IR, such as those emitted 
by the sun and other visible light sources. The lens shall have 
grooves facing in to avoid dust and residue build up which affects IR 
reception. 

9. The lens shall cover up to 2000 sq ft for walking motion when 
mounted at 10 ft and 1000 sq ft of desktop motion. 

10. DT-200 sensors shall have an additional single-pole, double throw 
isolated relay with normally open, normally closed and common 
outputs. The isolated relay is for use with HVAC control, data 
logging, and other control options. 

11. Sensors shall utilize SmartSet™ technology to optimize time delay 
and sensitivity settings to fit occupant usage patterns. The use of 
SmartSet shall be selectable with a DIP switch. 

12. Sensors shall have a time delay that is adjusted automatically (with 
the SmartSet setting) or shall have a fixed time delay of 5 to 30 
minutes, set by DIP switch. 

13. Sensors shall feature a walk-through mode, where lights turn off 3 
minutes after the area is initially occupied if no motion is detected 
after the first 30 seconds. 

14. Sensor shall have an override ON function for use in the event of a 
failure. 

15. Sensor shall have a built-in light level sensor that works from 10 to 
300 footcandles. 

16. Sensor shall have 8 occupancy logic options for customized control 
to meet application needs. 

17. Sensor shall have a manual on function that is facilitated by 
installing a momentary switch. 

18. Each sensing technology shall have an LED indicator that remains 
active at all times in order to verify detection within the area to be 
controlled. The LED can be disabled. 
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19. To ensure quality and reliability, sensor shall be manufactured by an 
ISO 9002 certified manufacturing facility and shall have a defect rate 
of less than 1/3 of 1%. 

E. 360° Dual Technology sensors:  
 

1. The Dual Technology sensor shall be capable of detecting presence 
in the control area by detecting doppler shifts in transmitted 
ultrasound and passive infrared heat changes. 

2. Sensors shall use patent pending ultrasonic diffusion technology 
that spreads coverage to a wider area. 

3. Sensor shall utilize Dual Sensing Verification Principle for 
coordination between ultrasonic and PIR technologies. Detection 
verification of both technologies must occur in order to activate 
lighting systems. Upon verification, detection by either shall hold 
lighting on.  

4. Sensor shall have a retrigger feature in which detection by either 
technology shall retrigger the lighting system on within 5 seconds of 
being switched off. 

5. Sensors shall be ceiling mounted with a flat, unobtrusive 
appearance and provide 360° coverage. 

6. Ultrasonic sensing shall be volumetric in coverage with a frequency 
of 40 KHz. It shall utilize Advanced Signal Processing that 
automatically adjusts the detection threshold dynamically to 
compensate for changing levels of activity and airflow throughout 
controlled space. 

7. To avoid false ON activations and to provide immunity to RFI and 
EMI, Detection Signature Analysis shall be used to examine the 
frequency, duration, and amplitude of a signal, to respond only to 
those signals caused by human motion. 

8. The PIR technology shall utilize a temperature compensated, dual 
element sensor and a multi-element Fresnel lens. The lens shall be 
Poly IR4 material to offer superior performance in the infrared 
wavelengths and filter short wavelength IR, such as those emitted 
by the sun and other visible light sources. The lens shall have 
grooves facing in to avoid dust and residue build up which affects IR 
reception. 

9. DT-300 and DT-305 sensors shall operate at 24 VDC/VAC and 
halfwave rectified and utilize a Watt Stopper power pack. 

10. DT-355 shall incorporate a switching power supply for reduced 
power consumption; shall operate at 120/230/277/347 VAC, 50/60 
Hz and shall not require a power pack. 

11. Sensors shall utilize SmartSet™ technology to optimize time delay 
and sensitivity settings to fit occupant usage patterns. The use of 
SmartSet shall be selectable with a DIP switch. 

12. Sensors shall have a time delay that is adjusted automatically (with 
the SmartSet setting) or shall have a fixed time delay of 5 to 30 
minutes, set by DIP switch.  
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13. Sensors shall feature a walk-through mode, where lights turn off 3 
minutes after the area is initially occupied if no motion is detected 
after the first 30 seconds. 

14. The DT-300 and DT-355 sensors shall have a built-in light level 
sensor that works from 10 to 300 footcandles. 

15. The DT-300 and DT-305 sensors shall have a manual on function 
that is facilitated by installing a momentary switch. 

16. Sensors shall have eight occupancy logic options that give the 
ability to customize control to meet application needs. 

17. The sensors shall feature terminal style wiring, which makes 
installation easier. 

18. DT-300 sensor shall have an additional single-pole, double throw 
isolated relay with normally open, normally closed and common 
outputs. The isolated relay is for use with HVAC control, data 
logging, and other control options. 

19. Each sensing technology shall have an LED indicator that remains 
active at all times in order to verify detection within the area to be 
controlled. The LED can be disabled for applications that require 
less sensor visibility. 

20. To ensure quality and reliability, sensor shall be manufactured by an 
ISO 9002 certified manufacturing facility and shall have a defect rate 
of less than 1/3 of 1%. 

F. Ultrasonic sensors: 
 

1. The ultrasonic occupancy sensors shall be capable of detecting 
presence in the floor area to be controlled by detecting doppler 
shifts in transmitted ultrasound.  

2. Ultrasonic sensing shall be volumetric in coverage with a frequency 
of 32.768 kHz at ±0.002%. They shall utilize Advanced Signal 
Processing which automatically adjusts the detection threshold 
dynamically to compensate for constantly changing levels of activity 
and air flow throughout controlled areas. 

3. Sensors of varying frequencies shall not be allowed so as to prevent 
sensors from interfering with each other and to assure compatibility 
in the event more sensors are added. 

4. Sensors shall have temperature and humidity resistant, 32 kHz 
tuned ultrasonic receivers. Receivers shall have less than a 6dB 
shift in the humidity range of 10% to 90% and less than a 10dB shift 
in the temperature range of -20° to 60° C.  

5. Detection shall be maintained when a person of average size and 
weight moves only within or a maximum distance of twelve inches 
either in a horizontal or vertical manner at the approximate speed of 
12 inches per second. The sum of this distance, volume and speed 
represent the average condition ultrasonic sensors must meet in 
order for the lights to not go off when a person is reading or writing 
while seated at a desk. 

6. Sensors shall have a DIP switch override-ON function for use in the 
event of failure. The LED is maintained ON so as to be visible from 
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the floor as a constant reminder that the automatic function has 
been by-passed. 

7. Sensors shall incorporate an output disable feature for easy 
troubleshooting. 

8. Sensors shall be ceiling mounted and shall not protrude more than 
1.50 inches to blend in aesthetically with the ceiling. The sensors 
shall offer two mounting options.  

9. The WT-600, WT-1100, WT-2200, and WT-2250 shall have an 
additional single-pole, double-throw isolated relay with normally 
open, normally closed, and common outputs rated at 1 Amp for 24 
VDC. The isolated relay is for use with HVAC control, data logging, 
and other control options. 

10. For accuracy, sensors shall have a DIP switch controlled, digital 
time delay that shall be adjustable from 15 seconds to 30 minutes.  

11. Sensors shall have user-adjustable sensitivity setting. 

12. Sensors shall cover 360° and up to 600 square feet for WT-605 and 
WT-600, 1100 square feet for WT-1005 and WT-1100, and 2200 
square feet for WT-2205 and WT-2200 of walking motion. 

13. Hallway and corridor sensors shall be The Watt Stopper models 
WT-2255 and WT-2250 and shall cover up to 90 linear feet. 

14. Sensitivity and timer controls shall be accessible from the front of 
the sensor and shall be concealed by a hinged cover. 

15. To ensure quality and reliability, sensor shall be manufactured by an 
ISO 9002 certified manufacturing facility and shall have a defect rate 
of less than 1/3 of 1%. 

G. Passive Infrared sensors: 
 

1. The passive infrared sensor shall be capable of detecting presence 
in the control area by detecting changes in the infrared energy. 
Small movements shall be detected such as when a person is 
writing while seated at a desk within 15 feet of the sensor. 

2. To avoid false ON activations and to provide high sensitivity to 
minor motion, Pulse Count Processing and Detection Signature 
Analysis shall be used to examine the frequency, duration, and 
amplitude of the signal received by the sensor to respond only to 
those signals caused by human motion. 

3. Sensor shall utilize mixed signal ASIC (application-specific 
integrated circuit) technology, which combines analog and digital 
processing into one chip package, to provide immunity to RFI and 
EMI. 

4. Sensor shall utilize a temperature compensated dual element 
sensor and a multi-element Fresnel lens. 

5. Fresnel lens shall be a Poly IR 4 based material (for standard and 
Long Range lens) to offer superior filtering capability of competing 
light sources, such as the sun and other visible light sources. The 
lens shall have grooves facing in to avoid dust and residue build up 
which affects IR reception. Aisleway lenses shall be a Poly IR 2 
based material that offers greater sensitivity to motion and superior 
detection performance. 
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6. To ensure sensitivity to small motion at the desk top, the sensor 
shall have a standard 30 element lens with 15 layers horizontally 
and 4 layers vertically; a 14 element Long Range lens with 9 layers 
horizontally and 4 layers vertically; a 9 element 1-sided Aisle Way 
lens with 9 layers vertically; or an 18 element 2-sided Aisle Way 
lens with 9 layers vertically. 

7. Sensor shall cover up to 2000 square feet with the Standard Lens, 
up to 90 linear feet with the Long Range Lens, up to 120 linear feet 
with the 2-Sided Aisle Way Lens, and up to 50 linear feet with the 1-
Sided Aisle Way lens for walking motion when mounted at a ceiling 
height of 10 feet 

8. The CX-100 shall have an additional single pole, double throw 
isolated relay with normally open, normally closed, and common 
outputs rated for 1 Amp at 24 VDC. The isolated relay is for use with 
HVAC control, data logging, and other control options. 

9. The CX-100 shall have two outputs; one output is based on 
occupancy only and one is based on occupancy with a hold OFF 
and an internal photocell setting when a minimum light level is 
present (adjustable from 3 to 200 footcandles). CX-105 shall have 
only an occupancy based output. 

10. For accuracy and consistency, sensor shall have a DIP switch 
controlled, digital time delay adjustable from 15 seconds to 30 
minutes. 

11. Sensor shall have user-adjustable sensitivity settings. 

12. Sensor shall be furnished with a DIP switch override-ON function for 
use in the event of failure. 

13. Adjustments and mounting hardware shall be concealed under a 
removable cover to prevent tampering of adjustments and 
hardware. 

14. Sensor can be wired in parallel to allow coverage of large areas. 

15. To ensure quality and reliability, sensor shall be manufactured by an 
ISO 9002 certified manufacturing facility and shall have a defect rate 
of less than 1/3 of 1%. 

H. 360° Passive Infrared sensors: 
 

1. The passive infrared sensor shall be capable of detecting presence 
in the control area by detecting changes in the infrared energy. 
Small movements shall be detected such as when a person is 
writing while seated at a desk within an 8 feet radius of the sensor. 

2. To avoid false ON activations and to provide high sensitivity to 
minor motion, Pulse Count Processing and Detection Signature 
Analysis shall be used to examine the frequency, duration, and 
amplitude of the signal received by the sensor to respond only to 
those signals caused by human motion. 

3. Sensor shall utilize mixed signal ASIC (application-specific 
integrated circuit) technology, which combines analog and digital 
processing into one chip package, to provide immunity to RFI and 
EMI. 
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4. Sensor shall utilize a temperature compensated dual element 
sensor and a multi-element Fresnel lens. 

5. Fresnel lens shall be a Poly IR 4 based material to offer superior 
performance in the Infrared wavelengths and filter short wavelength 
infrared, such as those emitted by the sun and other visible light 
sources. Lens shall have grooves facing in to avoid dust and 
residue build up which affects IR reception.   

6. To ensure sensitivity to small motion at the desktop, the sensor shall 
have a 34 element Extended Range lens (standard) or a 55 element 
High Density lens. 

7. Sensor shall cover 360°, up to 1200 square feet of walking motion 
with the Standard Lens and up to 500 square feet of walking motion 
with the High Density lens when mounted at a ceiling height of 8 
feet. 

8. Sensor shall not protrude more than 0.36 inches from the ceiling 
and shall blend in aesthetically. 

9. The CI-200 sensor shall have an additional single pole, double 
throw isolated relay with normally open, normally closed, and 
common outputs rated for 1 Amp at 24 VDC. The isolated relay is 
for use with HVAC control, data logging, and other control options. 

10. The CI-200 sensor shall have two outputs; one output is based on 
occupancy only and the other is based on occupancy with a hold 
OFF and an internal photocell setting when a minimum light level is 
present (adjustable from 4 to 190 footcandles). CI-205 shall have 
just one occupancy based output. 

11. For accuracy and consistency, sensor shall have a DIP switch 
controlled, digital time delay, adjustable from 15 seconds to 30 
minutes. 

12. Sensor shall have DIP switch sensitivity setting adjustable from 
minimum to maximum. 

13. Sensor shall be furnished with DIP switch override-ON function for 
use in the event of a failure. 

14. Adjustments and mounting hardware shall be concealed under a 
removable cover to prevent tampering with adjustments and 
hardware. 

15. Sensor shall be capable of being wired in parallel to allow coverage 
of  large areas. 

16. To ensure quality and reliability, sensor shall be manufactured by an 
ISO 9002 certified manufacturing facility and shall have a defect rate 
of less than 1/3 of 1%. 

I. Power and Auxiliary Packs: 
 

1. Power pack shall be a self-contained transformer and relay module 
measuring 1.6" x 2.75" x 1.6". 

 
2. For ease and speed of installation, power and auxiliary relay pack 

shall have 1/2" snap-in nipple for 1/2" knockouts and mounting on 
outside of enclosure. 
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3. Power and auxiliary relay packs shall have dry contacts capable of 
switching 20 amp ballast load, 13 amp incandescent, 1 hp @ 120 
VAC, 60Hz; 20 amp ballast @ 277 VAC, 60 Hz; 15 amp ballast @ 
347 VAC, 60Hz; 15 amp ballast, 1 hp @ 220-240 VAC, 60 Hz; and 
20 amp ballast, 13 amp incandescent, 1 hp @ 220-240 VAC, 50 Hz. 

 
4. Power packs shall provide a 24 VDC, 150 mA output. 
 
5. Power packs shall be capable of parallel wiring without regard to AC 

phases on primary. 
 
6. Auxiliary relay packs shall be identical in physical size of power 

packs and contain no transformer power supply and shall switch 
120VAC, 277 VAC, 347 VAC or low voltage. 

 
7. Power pack can be used as a stand alone, low voltage switch, or 

can be wired to sensor for auto control. 
 
8. Power and auxiliary relay packs shall have low voltage teflon coated 

leads, rated for 300 volts, suitable for use in plenum applications. 
 
9. Power pack shall be UL 2043 rated, use UL94 V-O plenum rated 

plastic, and have low voltage teflon coated leads, rated for 300 volts 
 
10. B120E-P, B230E-P, and B277E-P power packs shall utilize Zero 

Crossing Circuitry to protect from the effects of inrush current and 
increase product longevity. 

 
11. To ensure quality and reliability, power and auxiliary relay packs 

shall be manufactured by an ISO 9002 certified manufacturing 
facility and shall have a defect rate of less than 1/3 of 1%. 

 
J. Where specified, passive infrared and dual technology sensors shall offer 

daylighting footcandle adjustment control and be able to accommodate dual 
level lighting. 

 
K. All sensors shall be capable of operating normally with electronic ballasts, 

PL lamp systems and rated motor loads. 
 
L. Coverage of sensors shall remain constant after sensitivity control has been 

set.  No automatic reduction shall occur in coverage due to the cycling of air 
conditioner or heating fans. 

 
M. All sensors shall have readily accessible, user adjustable settings for time 

delay and sensitivity.  Settings shall be located on the sensor (not the 
control unit) and shall be recessed to limit tampering. 

 
N. In the event of failure, a bypass manual override shall be provided on each 

sensor.  When bypass is utilized, lighting shall remain on constantly or 
control shall divert to a wall switch until sensor is replaced.  This control 
shall be recessed to prevent tampering. 

 
O. All sensors shall provide an LED as a visual means of indication at all times 

to verify that motion is being detected during both testing and normal 
operation. 

 
P. Where specified, sensor shall have an internal additional isolated relay with 

Normally Open, Normally Closed and Common outputs for use with HVAC 
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control, Data Logging and other control options.  Sensors utilizing separate 
components or specially modified units to achieve this function are not 
acceptable.  

 
Q. All sensors shall have UL rated, 94V-0 plastic enclosures. 
 

 
2.03   CIRCUIT CONTROL HARDWARE - CU 

 
A. Control Units - For ease of mounting, installation and future service, control 

unit(s) shall be able to externally mount through a 1/2" knock-out on a 
standard electrical enclosure and be an integrated, self-contained unit 
consisting internally of an isolated load switching control relay and a 
transformer to provide low-voltage power.  Control unit shall provide power 
to a minimum of two (2) sensors. 

 
B. Relay Contacts shall have ratings of: 
 
 13A - 120 VAC Tungsten 
 20A - 120 VAC Ballast 
 20A - 277 VAC Ballast 
 
C. Control wiring between sensors and controls units shall be Class II , 18-24 

AWG, stranded U.L. Classified, plenum rated jacketed cable, and shall not 
be required to be in conduit.  Cabling shall be supported per NEC and not 
run on top of acoustical tile ceiling.  In areas where cabling cannot be routed 
concealed (i.e., no acoustical tile ceiling), cabling shall be routed in conduit.  

 
D. Minimum acceptable wire gauge from the circuit control hardware relays 

shall be #14 AWG. 
 
3.01  INSTALLATION 
 

A. It shall be the contractor's responsibility to locate and aim sensory in the 
correct location required for complete and proper volumetric coverage within 
the range of coverage(s) of controlled areas per the manufacturer's 
recommendations. Rooms shall have ninety (90) to one hundred (100) 
percent coverage to completely cover the controlled area to accommodate 
all occupancy habits of single or multiple occupants at any location within 
the room(s). The locations and quantities of sensors shown on the drawings 
are diagrammatic and indicate only the rooms which are to be provided with 
sensors.  The contractor shall provide additional sensors if required to 
properly and completely cover the respective room.  

 
B. It is the contractor’s responsibility to arrange a pre-installation meeting with 

the manufacturer's factory authorized representative, at the owner's facility, 
to verify placement of sensors and installation criteria. 

 
C. Proper judgment must be exercised in executing the installation so as to 

ensure the best possible installation in the available space and to overcome 
local difficulties due to space limitations or interference of structural 
components. The contractor shall also provide, at the owner's facility, the 
training necessary to familiarize the owner's personnel with the operation, 
use, adjustment, and problem solving diagnosis of the occupancy sensing 
devices and systems. 

 
3.02  FACTORY COMMISSIONING  
 

A. Upon completion of the installation, the system shall be completely 
commissioned by the manufacturer's factory authorized technician who will 
verify all adjustments and sensor placement to ensure a trouble-free 
occupancy-based lighting control system.  This service shall be provided in 
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the contract at no additional cost to the Owner.  At project 
closeout/commissioning, a detailed list of each space containing any 
occupancy sensor shall be provided.  List shall note room 
number/designation, model number of sensor/slave pack installed, and 
denote unit was tested and commissioned.  

 
B. The electrical contractor shall provide both the manufacturer and the 

electrical engineer with ten working days written notice of the scheduled 
commissioning date.  Upon completion of the system fine tuning the factory 
authorized technician shall provide the proper training to the owner's 
personnel in the adjustment and maintenance of the sensors.  

 
 
 

END OF SECTION 16065 
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 SECTION 16070 
 
 DISCONNECT SWITCHES 
 
1.01   SUBMITTALS 
 
  A. Shop drawings shall be submitted and shall consist of manufacturer's published 

literature. 
 
1.02   MANUFACTURERS                      
 
  A. Acceptable manufacturers are: 
 

  1. Square "D" Company 
  2. G. E. 
  3. Siemens 

   4. Cutler Hammer 
 

1.03   EQUIPMENT                     
 
  A. Disconnect switches shall be provided for all motors and strip heaters located out 

of sight of motor controller, and where specifically indicated on the drawings.  
Disconnect switches shall disconnect all ungrounded conductors.  When 
exposed to weather, enclosure shall be NEMA - 3R.  Switches shall be installed 
to be fully accessible in accordance with Article 110-26 of the National Electrical 
Code. 

  B. All disconnects shall be heavy duty type and shall be equipped with factory 
installed equipment ground kit bonded to the can for grounding purposes. 

  C. For single phase motors, a single - or double-pole toggle switch, rated only for 
alternating current, will be acceptable for capacities less than 30 amperes, 
provided the ampere rating of the switch is at least 125 percent of the motor 
rating.  Enclosed safety switches shall be horsepower rated in conformance with 
Table III of Fed. Spec. W-D-865.  Switches shall disconnect all ungrounded 
conductors. 

  D. Each disconnect serving ground mounted exterior A/C units shall be equipped 
with a padlock (Master 3206) all keyed alike. 

  E. All disconnects shall be equipped with provisions to lock the handle in the OFF 
position.      

  F. All disconnects shall be fusible type, fused in accordance with the name plate 
data on the unit. Disconnects serving water heaters or resistance heat strips shall 
be fused at 125% of the full load amps of the unit.  

  G. Install fuses so that ampere rating can be read without having to remove fuses. 
  H. All fuses shall be as noted in Section 16015. 

I. Disconnects shall be identified as required under Section 16120. 
J. Maintain 3'-0" clearance in front of disconnect having voltage rating of 250 volts 

and 4'-0" clearance in front of disconnect having voltage rating of 480 volts.  Do 
not locate disconnect over other electrical equipment (i.e.: transformers).  See 
16000-1.14-I. 

  
 

END OF SECTION 16070 
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SECTION 16090 
 

LIGHTING CONTROL SYSTEM 
 
1.01  SUBMITTALS 
 

A. Shop drawings shall be submitted as follows: 
 

1. Submit dimensioned drawings of lighting control system and accessories 
including, but not necessarily limited to, relay panels, switches, DTC, 
photocells and other interfaces.  Shop drawings shall indicate exact 
location of each device or a RFI to confirm location.  Plans are 
diagrammatical.  Contractor to verify all lighting control material 
requirements from approved shop drawings. “Cut Sheet” submittal not 
acceptable. 

 
2. Manufacturer's data on the specific lighting control system and 

components.   
 
3. One Line Diagram: Submit a one-line diagram of the system 

configuration indicating the type, size and number of conductors between 
each component if it differs from that illustrated in the riser diagram in 
these specifications.  Submittals that show typical riser diagrams are not 
acceptable. 

 
1.02  MANUFACTURERS 
 
  A. For the purpose of selecting quality and types of panels, equipment as 

manufactured by “Lighting Controls & Design” has been specified.  Following 
manufacturers meeting these specifications are acceptable. 

 
  1. Watt Stopper 
  2. Leviton 
  3. Intelligent Lighting Controls 
  4. Cooper Controls 
  5. Hubbell Lighting Automation 
 

B. Such firms shall be regularly engaged in manufacture of lighting control 
equipment and ancillary equipment, of types and capacities required, whose 
products have been in satisfactory use in similar service for not less than 10 
years. Any product other than those listed in this specification must be pre-
approved a minimum of ten (10) working days before bid time. No exceptions. 

      
1.03  DESCRIPTION OF WORK 
 

A. Furnish and install a complete system for the control of lighting and other 
equipment as indicated on the plans, detailed in the manufacturer submittal and 
as further defined herein.  Contractor is solely responsible to verify quantity, 
installation locations and wiring requirements for this project.  Specific 
manufacturers catalog numbers, when listed in this section are for reference only.  It 
is the responsibility of the contractor to verify with lighting control manufacturer all 
catalog information and specific product acceptability. 

 
B. The system shall include but not be limited by the following list: Pre-wired, 

microprocessor controlled relay panels with electrically held, electronically latched 
relays panels controlled via a complete list of communication based accessories 
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including digital switches, digital photocells, Digital Time Clock (DTC) and other 
devices.  Microprocessor Controlled Digital Relay Lighting Control system with 
Cat.5 communications.   

 
1.04  GENERAL REQUIREMENTS 
 

A. The work covered in this section is subject to all of the requirements in the 
General Conditions of the Specifications.  Contractor shall coordinate all of the 
work in this section with all of the trades covered in other sections of the 
specification to provide a complete and operable system.  All Labor, materials, 
appliances, tools, equipment, facilities, transportation and services necessary for 
and incidental to performing all operations in connection with furnishing, delivery 
and installation of the work of this Section. 

 
B. Control wiring shall be in accordance with the NEC requirements for Class 2 

remote control systems, Article 725 and manufacturer specification. 
 
C. Comply with NEC and all local and state codes as applicable to electrical wiring 

work. 
 

D. Lighting control panels shall be UL 916 Listed.  LCPs controlling emergency 
circuits shall be ETL listed to UL 924.  Emergency source circuits controlled in 
normal operation by a relay panel shall fully comply with NEC 700-9(b).  Electrical 
contractor is responsible for verifying compliance. 

 
E. Before Substantial Completion, arrange and provide a one-day Owner instruction 

period to designated Owner personnel. Set-up, commissioning of the lighting 
control system, and Owner instruction includes: 

 
1. Confirmation of entire system operation and communication to each 

device. 
2. Confirmation of operation of individual relays, switches, occupancy 

sensors and daylight sensors 
3. Confirmation of system Programming, photocell settings, override 

settings, etc. 
4. Provide training to cover installation, maintenance, troubleshooting, 

programming, and repair and operation of the lighting control system.  
 
1.05 MATERIALS 
 

A. Provide CD version of manufacturers operating software to include graphical 
interface software. 

 
B. Provide 2 extra sets of as-built and operating manuals. 
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1.06 INSTALLATION 
 
A.  A licensed electrician shall functionally test each system component after 

installation, verify proper operation and confirm that all relay panel and switch 
wiring conform to the wiring documentation.  The Electrical Contractor (EC) is 
required to phone LC&D a minimum of 7 days before turnover for system 
checkout.  At time of LC&D contact, all components to include  

 
B. Mount relay control cabinets adjacent to respective lighting panelboard. Cabinet 

shall flush mount, per plans.  Wiring between relay control cabinet and 
panelboards to be per local codes and acceptable industry standards.   

 
C. Switches:  Mount switches as per plans.  Supply faceplates per plans and 

specifications.  Division 16 is responsible for supplying and installing the required 
low voltage cable, Category 5, 4 twisted pair, with RJ45 connectors and snagless 
boots between all switches and panels. Field-test all Cat 5 patch cable with a 
recognized cable tester 

 
D. Wiring 

 
1. Place manufacturer supplied “terminators” at each end of the system bus 

per manufacturers instructions. 
2. Neatly lace and rack wiring in cabinets. 
3. Plug in Category 5 patch cable that has been field-tested with a 

recognized cable tester, at the indicated RJ45 connector provided at 
each lighting control device, per manufacturers instructions. 

4. Use shielded cable for dry contact inputs to lighting control system. 
5. Do not exceed 4000ft-wire length for the system bus. 
6. All items on the bus shall be connected in sequence (daisy chained). Star 

and spur topologies are not acceptable. 
7. The specified lighting control system shall be installed by the electrical 

contractor who shall make all necessary wiring connections to external 
devices and equipment, to include photocell.   

 
1.07  SYSTEM DESCRIPTION 
 

A. The lighting control system is a networked system that communicates via Cat.5 
The system must be able to communicate with fully digital centralized relay 
panels, digital switches, photocells, various interfaces and shall include all 
operational software.  The intent of the specification is to integrate all lighting 
control into one system.  Distributed lighting control shall be provided using a 
networked micro relay panel.  Lighting control system shall include all hardware 
and software.  Software to be resident within the lighting control system.  System 
shall provide local access to all programming functions at the master LCP and 
remote access to all programming functions via dial up modem and through any 
standard computer workstation running an industry standard internet browser.  
Lighting control system shall have server built into the master LCP that “serves” 
HTML pages to any authorize workstation.  Non-networked, non-digital, non-
server capable systems not acceptable. 

 
B. System software shall provide real time status of each relay, each zone and each 

group. 
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C. Lighting control system shall be able to be monitored by and take commands 
from a remote PC.  At any time, should the remote PC go off-line all system 
programming uploaded to the lighting control system shall continue to operate as 
intended.  Systems requiring an on line PC or server for normal operation are not 
acceptable 

 
D. All devices shall be pre-addressed at the factory.  Field addressing is not 

acceptable. 
 
E. All programs, schedules, time of day, etc, shall be held in non-volatile memory for 

a minimum of 10 years at power failure. At restoration of power, lighting control 
system shall implement programs required by current time and date. 

 
F. System shall be capable of flashing lights Off/On any relay or any zone prior to 

the lights being turned Off.  The warning interval time between the flash and the 
final lights off signal shall be definable for each zone.  Occupant shall be able to 
override any scheduled Off sweep using local wall switches within the occupied 
space.  Occupant override time shall be locally and remotely programmable and 
not exceed 2-hours.   

 
G. The system shall be capable of implementing On commands, Off commands, 

Raise (dimming) commands, Lower (dimming) commands for any relay, group or 
zone by means of digital wall switches, specification grade line voltage type wall 
switches, photocell, web based software or other devices connected to 
programmable inputs in a lighting control panel. 

 
H. The lighting control system shall provide the ability to control each relay and each 

relay group per this specifications requirement.  All programming and scheduling 
shall be able to be done locally at the master LCP and via the Internet.  Remote 
connection to the lighting control system shall provide real time control and real 
time feedback. 

  
I. System may consist of centralized relay panels, digital switches, photocells and 

various digital interfaces. Verify exact components specified relay panels and 
digital switches shall communicate as one network via Cat.5.   

 
1.08   SYSTEM COMPONENTS 
 

A. “GR 2400” Relay Panel:  
 

1. NEMA rated enclosure with screw cover or hinged door.  Other NEMA 
types optional. 

 
2. 16 AWG steel barrier shall separate the high voltage and low voltage 

compartments of the panel and separate 120v and 277v. 
 
3. Relay panel input power shall be capable of accepting 120v or 277v 

without rewiring 
 
4. Control electronics in the low voltage section shall be capable of driving 2 

to 48, 30a, 18,000 SCCR rated latching relays, control any individual or 
group of relays, provide individual relay overrides, provide a master 
override for each panel, store all programming in non-volatile memory, 
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after power is restored return system to current state, provide 
programmable blink warn timers for each relay and every zone, and be 
able to control relays that default to Open, Normally Open Latching (NOL) 
or relays that default to Closed, Normally Closed Latching (NCL). 

 
5. Lighting control system shall be digital.  All system components shall 

connect and be controlled via a single Category 5, 4 twisted pair cable 
with RJ45 connectors, providing real time two-way communication with 
each system component.  Analog systems are not acceptable. 

 
6. Unused openings in the cabinet shall be effectively closed. 
 
7. Cabinets shall be grounded as specified in the National Electrical Code. 
 
8. Lugs shall be suitable and listed for installation with the conductor being 

connected. 
 
9. Distribute and arrange conductors neatly in the wiring gutters. 
 
10. Follow the manufacturer's torque values to tighten lugs. 

 
11. Each relay shall have an identification label indicating the originating 

branch circuit number and panelboard name as indicated on the 
drawings.  Each line side branch circuit conductor shall have an 
identification tag indicating the branch circuit number.  

 
B. Standard Output relays 
 

1. UL Listed 30 Amp, Latching, 18,000 SCCR, 277VAC Ballast and HID and 
20 Amp Tungsten at 120 Vac. 

 
2. Relays shall be individually replaceable. Relay terminal blocks shall be 

capable of accepting two (2) #8AWG wires on both the line and the load 
side. 

 
3. Relays to be rated for 250,000 operations minimum at a full 30a lighting 

load,  default to closed at normal power loss, Normally Closed Latching 
(NCL).  All incandescent circuits shall be energized by use of a Normally 
Closed SoftStart™ (NCSS) relay rated at 100,000 operations at full 20a 
load.  No exceptions. 

 
4. Optional relay types available shall include: Normally Open Latching 

(NOL) relay rated for 250,000 operations, a 600v 2-pole NO and NC and 
a Single Pole, Double Throw (SPDT) relay. 

 
C. Low Voltage Switches 
 

1. All switches shall be digital and communicate via Cat.5. Contact closure 
style switches, shall not be acceptable. The programming for a digital 
switch will reside in the switch itself, via double EPROM memory.  Any 
digital switch button function shall be able to be changed locally (at the 
DTC or a PC) or remotely, via modem, Internet or Ethernet. 

 
2. Digital low voltage switch shall be a device that sits on the lighting control 

system bus.  Digital switch shall connect to the system bus using the same 
cable and connection method required for relay panels.  System shall 
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provide capability to locally and remotely program each individual switch 
button, monitor and change function of each button locally and remotely.  
Each button shall be capable of being programmed for On only, Off only, 
On/Off (toggle), Raise (Dim up) and Lower (Dim down).  Switches requiring 
low voltage control wires to be moved from one input terminal to another to 
accomplish these functions are not acceptable. 

 
3. Keyed switches shall be programmable and connect to the lighting 

controls system bus. 
 
4. Digital switches for high abuse areas shall be vandal resistant, contain no 

moving parts, and be touch sensitive and available with up to three 
buttons in a single gang.  Multi gang versions shall also be available. 
Touch pads shall be Stainless Steel and capable of handling both high 
abuse and wash down locations. High abuse switches shall connect to 
the lighting control system digital bus. Each high abuse switch touch 
button shall be able to be control any relay or any group in any panel or 
panels that is part of the lighting control system. Each touch button shall 
be able to be programmed for On, Off, Toggle or Maintain operation.  All 
programming shall be done locally or remotely via dial up modem or web 
interface as described in other paragraphs of this section.  High abuse 
switches shall be able to be enabled or disabled digitally. Each touch pad 
is to be identified as to function by an engraved label. Switches must be 
capable of handling electrostatic discharges of at least 30,000 volts 
(1cmspark) without any interruption or failure in operation. 

 
D. DTC - Digital Electronic Time Clock 

 
1. A Digital Time Clock (DTC) shall control and program the entire lighting 

control system and supply all time functions and accept interface inputs. 
 

2. DTC shall be capable of up to 32 schedules. Each schedule shall consist 
of one set of On and Off times per day for each day of the week and for 
each of two holiday lists. The schedules shall apply to any individual relay 
or group of relays. 

 
3. The DTC shall be capable of controlling up to 126 digital devices on a 

single bus and capable of interfacing digitally with other individual busses 
using manufacturer supplied interface cards. 

 
4. The DTC shall accept control locally using built in button prompts and use 

of a 8 line 21-letter display or from a computer or modem via an on-board 
RS 232 port. All commands shall be in plain English. Help pages shall 
display on the DTC screen. 

 
5. The DTC shall be run from non-volatile memory so that all system 

programming and real time clock functions are maintained for a minimum 
of 15 years with loss of power. 

 
6. Pre-installed lighting control software shall provide via local or remote PC 

a visual representation of each device on the bus, show real time status 
and the ability to change the status of any individual device, relay or zone. 
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7. DTC shall provide system wide timed overrides.  Any relay, group or zone 
that is overridden On, before or after hours, shall automatically be swept 
Off by the DTC a maximum of 2 hours later. 

 
E. PHOTOCELL:  Photocells to be mounted in location indicated on the plans.  

Photocells used for exterior lights shall provide multiple trips point from 1 roof 
mounted unit. All trips points shall be able to be changed remotely via Internet or 
dial up modem. Photocells requiring manual trip point adjustment are not 
acceptable.  Photocell used for interior lighting control shall have multiple settings 
such as start-point, mid-point, off-point, fade-up, fade-down, etc.  All settings shall 
be remotely accessible and adjustable.  Systems providing local adjustment only 
are not acceptable.  Photocells to be certified to comply with the current energy 
code covering this project at time of submittal of plans for building permit. 

 
F. Interfaces:  For future expansion capability, system to have available all of the 

following interfaces.  Verify and install only those interfaces indicated on the 
plans. 
1.  A dry contact input interface card that provides 14 programmable dry 

contact closure inputs. Use shielded cable to connect input devices to 
interface card. 

 
2. Interface card providing digital communication from one system bus to 

another system bus, allowing up to 12,000 devices to communicate. 
 

3. An interface card that allows the DTC to control up to 32 digital XCI brand 
thermostats.  Programming of thermostats to be able to done locally (at 
the DTC or a PC) or remotely, via modem, Internet or Ethernet. 

 
4. A voice prompted telephone override interface module. Interface module 

shall accept up to 3 phone lines and allow up to 3 simultaneous phone 
calls.  Voice prompted menu and up to 999 unique pass codes shall be 
standard with each interface module. 

 
5. Software pre-installed to run Unity GX Graphical Interface Software.  

Unity GX software shall provide via local or remote PC a visual 
representation of a specific area or the total area of the project.  GX full 
graphic pages shall be designed to the owner’s specifications.  Owner to 
provide to manufacturer all necessary files and criteria.  Provide ____ GX 
pages. 

 
6. Direct digital interface to SmartBreaker panelboards.  Relay panel and 

SmartBreaker panelboard circuits shall appear on the system software as 
similar, yet distinct, items and maintain all functions and features of the 
system software. 

 
7. Direct digital interface to DMX 512 based systems. DMX interface shall 

provide 14 global commands, each of which can be modified locally or 
remotely using lighting controls manufacturer supplied software.  DMX 
interface shall be integral to the system bus and shall connect and be 
controlled via a single Category 5, 4 twisted pair cable, providing real time 
response from the lighting control system to DMX commands. 

 
8.  Direct digital interface to building automation systems using DDC 

protocols such as BACnet, Metasys (N2) and ModBus that accept on/off 
commands, time schedules and report status of all relays in all panels in 
real time.  Interface cards shall “self populate” each individual relay and 
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each group to the BAS. All BAS system programming required shall be 
the responsibility of the BAS system provider. 

 
 
 
2.01  SERVICE AND SUPPORT 
 

A. Division 16 Contractor shall contact relay panel manufacturer at least 7 days 
before project completion.  Relay panel manufacturer will run diagnostics and 
confirm system programming. 

B. Telephone factory support shall be available at no additional cost both during and 
after the warranty period.  The specified manufacturer, at no added cost, shall 
provide additional remote programming as needed for the operational life of the 
system.  

 
2.02  FACTORY COMMISSIONING 
 

A. Upon completion of the installation, the system shall be completely 
commissioned by the manufacturer's factory authorized technician who will 
verify all adjustments and programming to ensure a trouble-free occupancy-
based lighting control system.  This service is provided in the contract at no 
additional cost to the Owner.  At project closeout/commissioning, a detailed 
list of equipment shall be provided.  List shall note room number/designation, 
model number of equipment installed, and denote unit was tested and 
commissioned.  

 
B. The electrical contractor shall provide both the manufacturer and the 

electrical engineer with ten working days written notice of the scheduled 
commissioning date.  Upon completion of the system fine tuning the factory 
authorized technician shall provide the proper training to the owner's 
personnel in the adjustment and maintenance of the sensors.  

 
 
 

END OF SECTION 16090 
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SECTION 16100 
  

PULL BOXES AND JUNCTION BOXES AND FITTINGS 
 
1.01  PULL BOXES AND JUNCTION BOXES AND FITTINGS 
 
  A. Boxes shall be provided in the raceway systems wherever required for the pulling 

of wires and the making of connections. 
 
  B. Pull boxes of not less than the minimum size required by the National Electrical 

Code Article 370 shall be constructed of code-gauge galvanized sheet steel.  
Boxes shall be furnished with screw-fastened covers.  Covers on flush wall 
mounted boxes in well appointed areas (offices, reception, classrooms, media 
center, etc) shall be minimum 1/16 302 stainless steel.  Boxes located on the 
exterior of the building shall be watertight.  Covers shall be secured with tamper 
proof screws. 

 
  C. Boxes shall be securely and rigidly fastened to the surface of which they are 

mounted or shall be supported from structural member of the building either 
directly or by using a substantial and approved metal rod or brace. 

 
  D. All boxes shall be so installed that the wiring contained in them can be rendered 

accessible without removing part of the building. 
 
  E. Where several circuits pass through a common pull box, the circuits shall be 

tagged to indicate clearly their electrical characteristics, circuit number and 
designation. 

 
F.  All junction boxes larger than 4" x 4" flush mounted in wall shall have overlapping 

cover plate to cover rough-in openings.  
 
  
 
 
 
 
 
 END OF SECTION 16100 
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 SECTION 16110 
 
 GROUNDING 
PART 1 GENERAL: 
 
1.01  RELATED DOCUMENTS 
 

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

 
1.02  SUMMARY 
 

A. The work required under this section of the specifications consists of furnishing, 
installation and connections of the building secondary grounding systems.  
Exterior branch circuit wiring and feeder conductors extended beyond the 
building are included.  The building electrical system shall be a 3 phase, 4 wire 
grounded wye delta system supplemented with equipment grounding system.  
Equipment grounding system shall be established with equipment grounding 
conductors; the use of metallic raceways for equipment grounding is not 
acceptable. 

 
1.03  QUALITY ASSURANCE 
 

A. Industry Referenced Standards:  The following specifications and standards are 
incorporated into and become a part of this Specification by Reference. 

 
1. Underwriters' Laboratories, Inc. (UL) Publications: 

No.44 Rubber-Insulated Wire & Cables 
No.83 Thermoplastic-Insulated Wires 
No.467 Electrical Grounding & Bonding Equipment  
No.493 Thermoplastic-Insulated Underground Feeder & Branch Circuit 

Cables 
No.486 Wire Connectors and Soldering Lugs 

 
2. National Electrical Manufacturers' Standards (NEMA): 

WC-5 Thermoplastic Insulated Wire & Cable 
WC-7 Cross-Linked-Thermosetting Polyethylene Insulated Wire 

 
3. National Fire Protection Association Publication (NFPA): 

No.70 National Electrical Code (NEC) 
No.76BSafe Use of Electricity in Patient Care Areas of Hospitals 
No.99 Health Care Facilities 

 
B. Acceptable Manufacturers:  Products produced by the following manufacturer 

which conform to this specification are acceptable. 
 

1. Hydraulically applied conductor terminations: 
a. Square D 
b. Burndy 
c. Ilsco 
d. Scotch (3M) 
e. Thomas and Betts (T&B) 
f. Anderson 
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2. Mechanically applied (crimp) conductor terminations: 
a. Scotch (3M) 
b. Ideal 
c. Thomas and Betts (T&B) 
d. Burndy 

 
PART 2 PRODUCTS: 
 
2.01  GENERAL MATERIALS REQUIREMENTS 
 

A. Provide all materials under this section of the specifications.  All materials shall 
be new. 

B. All materials shall be UL listed and bear a UL label. 
C. Refer to the specific specification section for the description and requirements of 

materials mentioned herein for installation. 
 
2.02  GROUNDING CONDUCTORS 
 

A. Grounding electrode conductor shall be bare or green insulated copper 
conductor sized as indicated on the drawings. 

B. Equipment grounding conductors shall be green insulated type THHN conductors 
sized as indicated on the drawings.  Where size is not indicated on the drawings, 
conductor size shall be determined from the National Electrical Code table of 
sizes of equipment grounding conductors. 

C. Bonding jumpers shall be flexible copper bonding jumpers sized in accordance 
with the National Electrical Code table on sizes of equipment grounding electrode 
conductors. 

 
2.03  DEVICES 
 

A. Each receptacle and switch device shall be furnished with a grounding screw 
connected to the metallic device frame.  Bond equipment grounding conductor to 
each outlet box.  For isolated ground receptacles, bond equipment grounding 
conductor to box, and isolated ground conductor to device grounding screw. 

 
2.04  GROUND RODS 
 

A. Ground rods shall be 3/4" x 10'-0" copper clad steel.  Connection to all ground 
rods shall be by exothermic weld. 

 
PART 3 EXECUTION 
 
3.01  INSTALLATION 
 

A. Ground all non-current carrying parts of the electrical system, i.e., wireways, 
equipment enclosures and frames, junction and outlet boxes, machine frames 
and other conductive items in close proximity with electrical circuits, to provide a 
low impedance path for potential grounded faults. 

 
B. Service entrance and separately derived electrical systems, grounding electrode 

system. 
 

1. The neutral conductor of the electrical service serving the premises 
wiring system shall be grounded to the ground bus bar in the service 
equipment which shall be grounded to the cold water system, the ground 
rod system, and other grounding electrodes specified herein or indicated 
on the drawings.  Grounding electrode conductors shall be installed in 
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rigid, non-metallic conduit to point of ground connection, unless subject 
to physical damage in which case they shall be installed in galvanized 
rigid steel.  Where metallic conduit is permitted, bond conduit at both 
ends to grounding electrode conductor with a UL bonding bushing. 

 
2. Make connection to main water line, fire sprinkler piping, and gas piping 

entering the building.  Make connections ahead of any valve or fittings 
whose removal may interrupt ground continuity.  Install a bonding jumper 
of the same size as the grounding conductor around the water meter. 

 
3. Bond together the following systems to form the grounding electrode 

system.  All system connections shall be made as close as possible to 
the service entrance equipment and each connected at the service 
entrance equipment ground bus.  Do not connect electrode systems 
together except at ground bus. 

 
a. Cold water piping system 
b. Ground rod system 
c. Structural steel metal building frame, see detail on drawings 
d. Main re-bar in a foundation footing 
e.  Fire sprinkler piping 

 
4. Grounding electrode connections to structural steel, reinforcing bars, 

ground rods, or where indicated on the drawings shall be with chemical 
exothermic weld connection devices recommended for the particular 
connection type.  Connections to piping shall be with UL listed 
mechanical ground clamps. 

 
5. Bonding shall be in accordance with the National Electrical Code.   

 
6. Install ground rods where indicated on the drawings with the top of the 

ground rods 12" below finished grade. 
 

C. Equipment Grounding Conductor 
 

1. Grounding conductors shall be provided in all branch circuit raceways 
and cables.  Grounding conductors shall be the same AWG size as 
branch circuit conductors. 

 
2. Grounding conductors for feeders are typically indicated on the drawings 

and the raceway is sized to accommodate grounding conductor shown.  
Where grounding conductor size is not indicated on the drawings, 
conductor shall be in accordance with the equipment grounding 
conductor table of the National Electrical Code. 

 
3. A grounding conductor shall be installed in all flexible conduit 

installations.  For branch circuits, grounding conductor shall be sized to 
match branch circuit conductors. 

 
4. A feeder serving several panelboards shall have a continuous grounding 

conductor which shall be connected to each related cabinet grounding 
bar. 

 
5. The equipment grounding conductor shall be attached to equipment with 

bolt or sheet metal screw used for no other purpose.  Where grounding 
conductor is stranded, attachment shall be made with lug attached to 
grounding conductor with crimping tools. 
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6. Ground all motors by drilling and tapping the bottom of the motor junction 

box with a round head bolt used for no other purpose.  Conductor 
attachment shall be through the use of a lug attached to conductor with a 
crimping tool. 

 
7. Equipment grounding conductors shall terminate on panelboard, 

switchboard, or motor control center grounding bus only.  Do not 
terminate on neutral bus.  Provide a single terminals lug for each 
conductor.  Conductor shall terminate the same section as the phase 
conductors originate.  Do not terminate neutral conductors on the ground 
bus. 

 
C. Other Grounding Requirements 

 
1. Main telephone backboard and data network rack shall be provided with 

a No.6 grounding conductor.  Ground conductor shall be routed to 
ground bar in nearest panel. Terminate conductor by stapling to 
backboard.  Provide 6' slack conductor.  If conductor is routed in a metal 
conduit, provide a grounding bushing at conduit end and bond to lug on 
ground bushing. 

 
2. Lighting fixtures shall be grounded with a green insulated ground wire 

secured to the fixture with a UL listed bond lug, screw, or clip specifically 
made for such use. 

 
3.02  TESTING 
 

A. Upon completion of the ground rod installation, grounding resistance reading 
shall be taken before connection is made to the building cold water piping 
system. Ground resistance readings shall not be taken within forty-eight hours of 
rainfall. Results of ground resistance readings shall be forwarded, in writing, 
immediately to the Architect and Owner. 

  
 
 END OF SECTION 16110 
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 SECTION 16120 
 
 EQUIPMENT IDENTIFICATION 
   
1.01  SUBMITTALS 
 
  A. Submit sample of laminated plastic identification plate with lettering. 
 
1.02  MATERIALS 
 
  A. Laminated plastic plates with 3/16" high white letter etched on black background. 
 
  B. Plates shall be permanently mounted utilizing pop rivets or a permanent 

mastic/epoxy.  
 
  C. Painted, stenciled or indented tape identification is not acceptable. 
 
1.03  ITEM IDENTIFICATION  
 
  A. All electrical apparatus such as wiring troughs, panelboards, individual circuit 

breakers, transformers and disconnect switches shall have laminated plastic 
identification plates.  Identification shall match labeling shown on plans. 

 
  B. A "steel" circuit directory frame permanently attached at factory (not glued), and 

a directory card with a plastic covering shall be provided on the inside of each 
panel door.  The directory shall be typed to identify the load fed by each circuit 
and the areas served.  Spaces or room numbers shown on the drawings are not 
necessarily the final numbers to be assigned to these areas.  The Contractors 
shall before completion of the project obtain from the Architect final space or 
room numbers so that it can be typed onto directory. 

 
  C. Circuit breakers and disconnects shall identify designation of the equipment 

served, circuit and panel from which it is served as well as voltage/phase of 
circuit.  

 
  D. On all panelboards the exterior identification plate shall match that on the 

drawings and the panel and circuit number serving the panel shall be designated 
within the panel. 

       
 
 
 
 
 END OF SECTION 16120 
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 SECTION 16130 
  
 DATA OR VOICE CONDUIT AND OUTLET SYSTEM 
 
1.01  CONDUIT SYSTEM 
 

A. Provide a complete system of conduits and outlet boxes for data and voice 
wiring.  Each data or voice outlet shall have a 1" conduit routed from the flushed 
recessed outlet box up to the accessible ceiling space above.  Turn conduit out 
above ceiling with a 90° horizontal elbow and terminate with an insulated 
bushing.  Where ceiling finish is exposed structure (i.e. no acoustical tile ceiling), 
extend conduit to an area with an accessible gypboard/acoustical ceiling.  
Provide nylon pull string in conduit. 

 
  B. All conduit and outlet boxes shall be for data and voice cable only.  Joint   use 

with sound systems, fire, telephone, etc. it is not acceptable. 
 
  C. Location of outlets shall be as shown on the drawings. 
 
  D. Height of wall outlets shall be as noted on the drawings.  All wall outlet boxes in 

new construction shall be two gang type, 4" x 4" x 2 1/8" deep, with single gang 
plaster rings.  Plaster rings shall be flush with finish of wall.  Coordinate depth of 
plaster ring required with type of wall construction.  

 
  E. Install a quaduplex receptacle at the telephone backboard and serve with a 

dedicated 20 ampere 120 volt circuit.  The telephone shall consist of one - 3/4" x 
4' x 8' plywood.  Paint all sides and edges to match room finish.  Install a #6 
ground conductor from the nearest ground bar in panel, provide 8'-0" of coiled 
slack at board. Plywood shall be fire rated.  Paint shall be fire retardant. 

 
  F. Each data network rack shall be grounded with a #6 copper routed in ½" conduit 

to the ground bar in the nearest panel. If conduit is metal, provide grounding 
bushings at each end of conduit. Provide a quadruplex receptacle at each data 
network rack and serve from a dedicated 20 amp, 120 volt circuit. 

 
G.  Conduit and its installation shall be as covered under Section 16020 of these 

specifications. 
 
  H. Outlets and their installation shall be covered under Section 16040 of these 

specifications. 
 

I.  All conduit shall be concealed unless otherwise noted. 
 

J. Provide 302 jumbo stainless steel blank wall plates for all outlets not cabled. 
 

END OF SECTION 16130 
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 SECTION 16140 
 
 FIRE ALARM SYSTEM 
 
1.01  SUBMITTALS 
 
  A. Shop drawings shall be submitted as follows: 

  1. Manufacturer's published literature. 
  2. One line schematic diagram covering the complete building system.  

 
1.02  MANUFACTURERS 
 
  A. Acceptable manufacturers are:  

  1. Notifier 
  2. G.E. (E.S.T.) 
  3. Fire Control Instruments, Inc. 

    
  B. The acceptable manufacturers systems listed in 1.02 A, shall be installed by the 

authorized local factory dealer/representative for that product.  The factory dealer 
representative shall hold a current low voltage contractor's license and have certification 

   stating that he is an authorized representative for the manufacturer of the 
equipment he is submitting for approval. Dealer shall maintain a fully equipped 
and stocked service shop and shall respond to service calls within 12 normal 
working hours, list of key personnel, copies of appropriate licenses and list of 
recently completed jobs during the normal prior approval period. 

 
1.03  SCOPE 
 
  A. This specification covers the installation of a complete electronically operated fire 

alarm system.  The system within the building shall be electrically supervised and 
shall include, but not be limited to, the following components: 

 
   1. Manual non-code type alarm boxes, 

combination vibrating horns and flashing 
light, control equipment, duct smoke 
detectors, remote alphanumeric 
annunciator, conduit, and wiring. 

 
1.04  GENERAL REQUIREMENTS 
 
  A. The alarm equipment and all wiring shall be installed and interconnected by a 

factory certified installer and placed in working order.   The name of the 
manufacturer and serial or identification numbers shall appear on all major 
components.  Electrical supervision of the system shall conform to provisions of 
Article 240.  NFPA Standard 72.  Corresponding parts of all similar type 
equipment units shall be interchangeable, and locks for all cabinets shall be 
keyed alike.  All devices, equipment and combination thereof shall be of the 
manufacturer's current production.  All component parts of the system and the 
control unit shall be approved for the purpose intended.  The stamp, label, seal or 
certificate of the Underwriter's Laboratories or the Factory Mutual Laboratories 
shall be considered as acceptable evidence of such approval. 
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  B. Fire Alarm Subcontractor shall submit a certification stating that he is an 
authorized representative for the manufacturer of the equipment he is submitting 
for approval and that he maintains a fully equipped and stocked service shop and 
shall respond to service within 12 normal working hours. 

 
1.05  DRAWINGS AND MANUALS 
 
  A. Three copies of complete instructions for the operation, inspection, testing and 

maintenance of the system, including wiring diagrams and replacement parts list 
shall be furnished upon final acceptance of the system.  Also provide all special 
tools that are necessary for the maintenance of the equipment and include one 
set of fuses for each type and size. 

 
1.06  INSTALLATION 
 
  A. A qualified fire alarm technician shall install, adjust and test the equipment.  The 

technician shall be qualified by training and experience in the installation and 
operation of the fire alarm system specified.  The technician shall instruct 
operating personnel in the operation, adjustment and maintenance of the system.  
A statement signed by the person or persons instructed shall be supplied to the 
Architect prior to final operation. 

 
  B. Provide a written certification that the system is in complete and proper working 

order and in compliance with all codes. 
 
1.07  SYSTEM OPERATION 
 
  A. Operation of any manual or automatic initiating device shall cause a general 

alarm to sound. 
 
  B. Also circuits and audible sounding devices shall be electrically supervised.  In the 

event of an open circuit or ground in the system, loss of operation of supervisory 
power, or other supervised component failure, a trouble signal shall be actuated 
until the system is restored to normal.  A silencing switch shall be provided for 
silencing the trouble alarm. 

 
  C. The system shall operate from one 120 volt circuit. 
 
1.08  SYSTEM COMPONENTS 
 
  A. Fire alarm control panel:  Furnish and install where shown an addressable 

control panel mounted in a surface mounted code gauge steel cabinet, equipped 
with lock and keys.  The control shall provide in one cabinet all necessary relays, 
resistors, compensators and power supplies for the signal circuits and duct type 
smoke detectors shown on the drawings and which are designated for 24 volt 
D.C. operation.  Each signal circuit shall be capable of handling up to 10-24 volt 
D.C. horns.  Provide battery backup with trickle charger.  Panel shall be capable 
of handling up to a minimum of 198 initiating devices. 

 
The panel shall include an auxiliary relay with contacts for interrupting power to 
the door holders release devices upon sounding of a general alarm.  The time 
limit cutout shall be adjustable and shall instantly reset after system has been 
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restored.  On the cabinet door shall be mounted millimeter, trouble lights, 
silencing switch and reset switch. 

 
The Fire Alarm Panel shall be 100% field programmable and field editable 
without the use of any exterior programming devices (i.e., laptop computer or 
chip-burning device).  The Fire Alarm System shall have alarm verification, as 
well as a maintenance type alert function to warn of contaminated detectors 
before a false alarm occurs. 

 
Each device in the field must be individually addressed with a point I.D. and 
Alphanumeric read-out. 

 
The panel shall be equipped with a UL listed digital dialer for off premises central 
station monitoring. Low voltage contractor shall connect dialer to Telco line and 
include one (1) year of monitoring in contract. 

 
Provide a 3/4" conduit from Fire Alarm panel to nearest telephone backboard for 
remote station monitoring.   
 

B. Fire alarm subcontractor shall determine the load based on the fire alarm device 
layout and provide additional power supply modules as required.  Provide 120 
volt circuit for power supply and serve from nearest 120/208 volt panel.  Label 
panelboard schedules accordingly.  

 
  C. Manual stations:  Provide manual alarm stations, semi-flush mounted, of the pull-

lever type, key resettable.  Housing shall be of cast metal or impact resistance 
plastic with raised letters designating function and operating instructions.  
Housing will be red enamel with white lettering. 

 
  D. Signal device:  Provide combination low power D.C.  strobe/horn with high 

intensity flashing strobe light for both audible and visual signaling or strobe light 
for visual signaling only. Minimum sound level indoors at 10 feet shall be 90 db.  
Maximum current draw for horn and strobe light of 0.063 amps, nominal voltage 
of 24 D.C.  Units shall be flush wall mounted 6'-8" above the finished  floor at 
points noted on the drawings. Minimum candela level shall be 75 candela. 
Candela level for areas under 300 square feet may be 15.  All strobes in a 
common area shall be synchronized. Where signaling devices are located in a 
Gymnasium or area susceptible to damage, Contractor shall provide a wireguard.  

 
  E. Smoke detectors shall be furnished, installed and connected under Division 16.  

Power supply for detectors shall be 24 volt D.C. and supplied from Fire Alarm 
control panel.  Detectors shall be photo electric type.  Each detector shall have 
flashing LED for operational walk check. 

   
F. Smoke detectors in duct work shall be photo electric type furnished and 

connected under Division 16, installation in duct work shall be accomplished 
under Division 15.  Power supply for detectors shall be 24 volts D.C. and 
supplied from fire alarm control panel. Provide contacts to automatically shut 
down fan motors.  Sampling tubes shall extend across the entire width of the 
duct.  Provide remote station at readily accessible location in mechanical room, 
or if air handling unit is above ceiling, mount remote station in wall below ceiling, 
having LED to indicate alarm condition and key switch to test and reset alarm 
relay.  Mount remote station 6'-0" above finished floor.  Detectors for air handling 
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equipment rated over 2000 CFM, but under 15,000 CFM shall be located in the 
supply duct. Detectors for air handling equipment rated over 15,000 CFM shall 
be located in the supply and return ducts.  Detectors shall be provided whether 
called for on the plans or not. Look up code section and reference.  Location of 
detectors in duct work shall be as recommended by detector manufacturer, but in 
no case shall detector be located ahead of filters.  Location of duct detectors 
shown are schematic in nature only.  Verify exact location with unit and duct work 
placement.  Where duct detector is required to be on building exterior, provide 
weatherproof detector and 120 volt power as required. 

 
  G. Tamper switches and flow switches shall be provided and installed under 

Division 15 of these specifications, and connected under Division 16.  Power 
supply shall be 24 volts D.C., supplied from the fire alarm control panel. 

 
  H. Heat detectors, where called for, shall be provided, installed and connected 

under Division 16.  Detectors shall be combination rate of rise and fixed 
temperature rated for a minimum of 135o F, and shall be rated at 200o F where 
required (i.e., Kitchen). 

 
I. Each fire alarm circuit shall be protected from lightning by installing surge 

protection devices either internally or externally. Circuits run between buildings 
shall be individually protected in addition to protection at control panel. 

 
J. All conductors shall be installed in conduit.  Conduit installation shall be as 

covered under Section 16020 of these specifications. All fire alarm conduit and 
junction boxes shall be red. 

 
  K. Number and size of conductors shall be as required by manufacturer of system 

being installed.  Any cable run in conduit below grade shall be moisture proof, 
cable shall be equal to West Penn Aqua seal. 

 
L.  At time of final inspection, Contractor shall turn over a red-lined set of plans 

showing device location, device address, and device descriptor.  Panel shall be 
fully programmed to denote location of addressable device.  Provide a written 
report denoting that all fire alarm devices have been tested and are operable. 

 
M.  Verify with local code if 20A/1P breaker serving fire alarm control panel is 

required to be locked in the “on” position and label with red lettering.  If required 
by local code, Contractor shall provide “lock out” device on 20A/1P breaker 
serving fire alarm control panel. 

 
N.  Where a post indicator valve for fire sprinkler system is provided, Contractor shall 

provide a fire alarm system connection to tamper switch.  Connection to such 
shall be waterproof.  Provide lightning/surge protection devices at conductors 
serving such.  Refer to civil plan for exact location of post indicator valve. 

 
 
 
 
 END OF SECTION 16140 
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 SECTION 16160 
 
 TRANSIENT VOLTAGE SURGE SUPPRESSORS 
 FOR 
 MAIN SERVICES PANELS 
 
1.01  SUBMITTALS 
 

A. Electrical and mechanical drawings for the TVSS shall be provided by the 
manufacturer which show unit dimensions, weights, mounting provisions, 
connection details and layout diagram of the unit. 

 
B. The manufacturer shall furnish an equipment manual with installation, operation, 

and maintenance instructions for the specified unit. 
 

C. Documentation of unit's UL 1449 suppression rating shall be included as required 
product data submittal information.  

 
D. The contractor shall provide detailed compliance exception statements to all 

provisions of this specification ten (10) days prior to the bid date. 
 
1.02  MANUFACTURERS 
 

A. For the purpose of selecting quality and type of TVSS units, equipment as 
manufactured by Current Technology Inc. has been specified. The following 
manufacturers meeting these specifications are acceptable. 

 
1. Innovative Technology, Inc. 
2.  Surge Suppression, Inc.  
3.  Liebert 
4.  LEA Dynatech 
5. Clipper Power Systems 

 
B. The manufacturer shall provide a Limited Five-Year Warranty, from the date of 

installation, against failure when installed in compliance with applicable 
national/local electrical codes and the manufacturer's recommended installation, 
operation and maintenance instructions. 

 
1.03   GENERAL 
 

A. These specifications describe the electrical and mechanical requirements for a 
high-energy suppression filter system utilizing transient voltage surge 
suppression (TVSS) for application in Category C (Main Service Entrance) and 
Category B (Distribution Panels) areas as defined by the IEEE C62.41 standard. 

 
B. The specified unit shall provide effective high energy transient voltage clamping 

and surge current diversion for all electrical modes of equipment connected 
downstream from the facility's main distribution panel or main over current 
device. The unit shall be designed for parallel connection to the facility's wiring 
system. 

 
C. All Category B (distribution panels) shall include a high frequency attenuation 

filter for all modes of protection the TVSS is providing. 
 

D. The unit shall include, but not be limited to, an engineered solid-state high-
performance suppression system, utilizing Selenium Cells and/or arrays of fused 
non-linear voltage dependent Metal Oxide Varistors (MOV).  
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E. The suppression system shall not utilize gas tubes, spark gaps, or any other 

components which might short or crowbar the line, thus leading to interruption of 
normal power to connected loads. The suppression system shall not incorporate 
non-field replaceable fusing, circuit boards, plug-in or quick-connect connections 
as part of any surge current carrying path.  

 
F. All internal wiring associated with the suppression filter system and subject to 

surge currents shall utilize low-impedance copper bus bar and/or copper 
conductor or equal. All internal connections associated with the suppression/filter 
system and which are subject to surge currents shall be made with compression 
type solder less lugs and shall be bolted in place. 

 
G. The unit shall be connected to the panel or switch gear by means of a circuit 

breaker as specified on the drawings or as recommended by the manufacturer. 
An integral fused disconnect shall not be furnished with the unit unless otherwise 
specified.  Provide breaker at panel per manufacturer’s recommendation. 

 
H. Units shall be provided  in a NEMA 1 type enclosure constructed of minimum 14 

gauge steel, painted inside and out with rust inhibiting paint. Surface or flush 
mount enclosures are specified on the drawings. 

 
I. The unit shall be installed as close as practical to the wiring system in 

accordance with applicable national/local electrical codes and the manufacturer's 
recommended installation instructions. Maximum 6' connections shall be made 
with copper conductor and shall not be any longer than is reasonably necessary, 
avoiding unnecessary bends. When possible, current carrying conductors 
between the panelboard and the suppression unit shall be twisted together. 

 
J. The unit shall include mechanical lugs for each phase, neutral and ground, where 

applicable. The lugs shall accommodate up to a 1/0 AWG copper conductor. 
 

K. The unit shall include externally mounted visual indicators that monitor the on-
line status of each phase of the unit (L.E.D.s, neon lamps, etc.). 

 
L. The unit shall include the manufacturer's nameplate and UL inspection labels on 

interior of cabinet. 
 
1.04  STANDARDS 
 

A. The specified unit shall be designed, manufactured and tested in compliance with 
the following standards: 

 
1. American National Standards Institute and Institute of Electrical and 

Electronic Engineers (ANSI/IEEE C62.41-1991 and C62.45-1987). 
2. National Electrical Manufacturers Association (NEMA). 
3. National Fire Protection Association (NFPA 70 [NEC], 75, and 78). 
4. Underwriters Laboratories (UL 1449 and 1283). 

 
B. The maximum continuous operating voltage (MCOV) or threshold voltage of all 

suppression components utilized in the unit shall not be less than 125% of the 
facility's nominal operating voltage for 120 volt systems and not less than 115% 
of the facility's nominal operating voltage for 208, 277, and 480 volts. 

 
C. Based on ANSI/IEEE C62.41-1991's standard 8/20 microsecond current 

waveform, and in accordance with NEMA Publication No. LS 1-1992, the tested 
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single-pulse surge current capacity, in amps, of the unit shall be no less than the 
following: 

 
     MODE OF PROTECTION 

 
L-N     L-G      N-G 

 
      Main Service Panel:  150,000  150,000  150,000 
  Total Rating:  300,000 

 
D. The unit shall be UL 1449 Listed as a Transient Voltage Surge Suppressor. 

 
E. The unit shall be factory tested following IEEE C62.41 and C62.45 guidelines 

without failing or degrading the UL 1449 Surge Suppression Rating by more than 
10%. 

      
F. In accordance with NEMA Standard LS 1-1992, the suppression unit shall 

provide protection modes as follows: 
 

1. Five (5) modes of protection for a single phase configuration:  
 

� Line-to-Neutral (2) 
� Line-to-ground (2) 
� Neutral-to-ground (1) 

 
2. Seven (7) modes of protection for a three phase wye configuration: 

 
     � Line-to-Neutral (3) 

� Line-to-Ground (3) 
� Neutral-to-Ground (1) 

 
G. The environmental operating parameters for the unit shall meet or exceed the 

following conditions: 
 

1. Operating temperature range shall be -40 to +60 C (-40 to +140 
F).  

 
2. Operation shall be reliable in an environment with 5% to 95% 

non-condensing relative humidity. 
 

3. The unit shall not generate noise levels in excess of 10dB, "A" 
weighted. 

 
4. No appreciable magnetic fields shall be generated. Unit shall be 

capable of use directly in computer rooms in any location without 
danger to data storage systems or devices. 

 
H. For purposes of quality assurance, the unit shall be "burned-in" at the factory, 

applying nominal voltages for which a particular unit is designed. 
 

I. A list of customer-replaceable spare parts where applicable shall be included in 
the unit's documentation set.  

 
 
 END OF SECTION 16160 
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 SECTION 16175 
 
 FIRESTOPPING 
 
1.01  RELATED DOCUMENTS 
 

A. The requirements of the general conditions, supplementary conditions, and 
division 1, general requirements, apply to Work in this Section.  

 
1.02  DESCRIPTION 
 

A. This Section describes the requirements for furnishing and installing firestopping 
for fire-rated construction.  This includes: 

 
1. All openings in fire-rated floors and wall assemblies, both blank (empty) 

and those accommodating penetrating items such as cables, conduits, 
etc. 

 
1.03  REFERENCES 
 

A. ASTM E 814: "Standard Method of Fire Tests of Through-Penetration Firestops" 
B. UL 1479,: (same as A above) 
C. ASTM E 119: "Standard Method of Fire Tests of Building Construction and 

Materials" 
D. UL263: (same as C above) 
E. Published Through-Penetration Systems by recognized independent testing 

agencies. 
 

1. UL Fire Resistance Directory. 
2. Warnock Hersey Certification Listings, current year.  
3. Section 7810 “Firestopping”.  

 
1.04  QUALITY ASSURANCE 
 

A. Firestopping materials shall conform to Flame (F) and Temperature (T) ratings as 
required by local building code and as tested by nationally accepted test 
agencies per ASTM 814, UL 1479 or UL 2079.  The F rating must be a minimum 
of one (1) hour but not less than the fire resistance rating of the assembly being 
penetrated.  T rating, when required by code authority, shall be based on the 
measurement of the temperature rise on the penetrating item(s).   

B. Fire stopping products shall be asbestos free, free of any PCBs and free of any 
lead. 

C. Do not use any product containing solvents, or that require hazardous waste 
disposal. 

 
1.05  SUBMITTALS 
 

A. Submit manufacturer's product literature for each type of Firestop material to be 
installed.  Literature shall indicate product characteristics, typical uses, 
performance, limitation criteria and test data. 

 
B. Submit manufacturer's Warranty and Certificate of Compliance. 

 
C. Material Safety Data Sheets:  Submit MSDS for each firestop product. 
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D. Shop Drawings:  Show typical installation details for methods of installation.  

Indicate which firestop materials will be used where and thickness for different 
hourly ratings.  Firestop systems tested by a recognized third party agency.  

 
1.06  PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Deliver materials in the manufacturers' original, unopened containers or 
packages with manufacturers' name, product identification, lot number, UL or 
Warnock Hersey labels, and mixing and installation instructions, as applicable. 

B. Store materials in the original, unopened containers or packages, and under 
conditions recommended by manufacturer. 

C. All firestop materials shall be installed prior to expiration of shelf life.  
 
1.07  PROJECT CONDITIONS 
 

A. Verify existing conditions and substrates before starting work. 
 

B. Do not use materials that are based on organic solvents. 
 
C. During installation, provide masking and drop cloths to prevent firestopping 

products from contaminating any adjacent surfaces. 
 

D. Conform to ventilation requirements and other precautionary requirements by 
manufacturer's installation instructions or Material Safety Data Sheet. 

 
E. Weather Conditions:  Do not proceed with installation of firestop products when 

temperatures are in excess of or below the manufacturer's recommendations. 
 

F. Schedule installation of firestop products after completion of penetration item 
installation but prior to covering or concealing of openings. 

 
G. Coordinate this work with work of other trades. 

 
PART 2 - PRODUCTS 
 
2.01  ACCEPTABLE MANUFACTURERS 
 

A. Subject to compliance with requirements, provide products of one of the following 
manufacturers as shown below and further defined by the materials listed in Part 
2.02 of this section. 

 
1. The RectorSeal Corporation.  Products as listed are a standard of 

generic types. 
2. 3M Company 
3. Hilti 

 
2.02  MATERIALS 
 

A. Firestop Mortars: 
1. Metacaulk Fire Rated Mortar by The RectorSeal Corporation 
2. HILTI CP637 Firestop Mortar 
3. 3M Firestop Mortar 
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B. Firestop Sealants and Caulks: 
1. Metacaulk 950 by The RectorSeal Corporation 
2. Metacaulk 835 by The RectorSeal Corporation 
3. Metacaulk 805 by The RectorSeal Corporation 
4. Metacaulk 1000 by The RectorSeal Corporation 
5. CP 25WB+Caulk by 3M 
6. HILTI 606 Flexible Firestop Sealant 
7. HILTI 601-S Elastomeric Firestop Sealant 
8. HILTI FS-One Intumescent Firestop Sealant  

 
C. Firestop Putty: 

1. Metacaulk Fire Rated Putty by The RectorSeal Corporation 
2. Metacaulk Fire Rated Putty pads by The RectorSeal Corporation 
3. MPS-2 Moldable Putty Stix by 3M 
4. MPP-4S Moldable Putty Pads by 3M 
5. HILTI CP618 Firestop Putty 
6. HILTI CP 617 Firestop Putty Pad 

 
D. Firestop Sleeves: 

1. Metacaulk Pipe Collars by The RectorSeal Corporation 
2. Plastic Pipe Devices by 3M 
3. HILTI CP 643 Firestop Collar 
4. HILTI CP 680 Cast-In Firestop Device 
5. HILTI CP 653 Speed Sleeve 

 
E. Intumescent Wrap Strips: 

1. Metacaulk Wrap Strip by The RectorSeal Corporation 
2. FS-195 Wrap Strip by 3M 
3. HILTI CP 648 Wrap Strip 
 

F. Accessories: 
1. Forming/Damming Materials: Mineral Fiberboard or other type 

recommended by manufacturer. 
2. Primer, sealant and solvent cleaner:  As recommended by firestop 

manufacturer.   
3. Mineral wool-type, location, and density required by tested system. 

 
G. Where subject to movement, firestop products used shall remain flexible to allow 

for such normal movement of building structure and penetrating item(s) without 
affecting the integrity of the firestop system. 

    
PART 3 - EXECUTION 
 
3.01  EXAMINATION 
 

A. Examine the areas and conditions where firestops are to be installed and notify 
the Architect of conditions detrimental to proper and timely completion of the 
work. 

B. Verify the penetrating item(s) are permanently installed and construction of fire 
rated assemblies are completed prior to firestop installation. 

C. Prior to installation of firestop systems, clean surfaces of penetrating item(s) that 
will be in contact with firestop materials.  Do not use any cleaning material that 
will either attack penetrating item(s) or firestop product to be installed. 
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3.02  CONDITIONS REQUIRING FIRESTOPPING 
 

A. General: 
 

1. Provide fire stopping for conditions specified whether or not firestopping 
is indicated, and, if indicated, whether such material is designated as 
insulation, safing or otherwise. 

2. Insulation types specified in other Sections shall not be installed in lieu of 
firestopping material specified herein. 

 
B. Penetrations: 

 
1. Penetrations include conduit, cable, wire, or other elements which pass 

through one or both outer surfaces of a fire rated floor, wall, or partition. 
2. Except for floors on grade, where a penetration occurs through a 

structural floor or roof and a space would otherwise remain open 
between the surfaces of the penetration and the edge of the adjoining 
structural floor or roof, provide firestopping to fill such spaces in 
accordance with ASTM E 814 (UL 1479). 

3. These requirements for penetrations shall apply whether or not sleeves 
have been provided.  Firestop the annular space between sleeve and 
surrounding surfaces. 

4. Provide firestopping to fill miscellaneous voids and openings in fire rated 
construction in a manner essentially the same as specified herein before. 

5. All junction boxes located in a rated wall shall be protected on sides and 
back of box with UL listed firestop putty pads as required to maintain 
integrity of rated wall. 

 
3.03  INSTALLATION 
 

A. Regulatory requirements: Install firestop products in accordance with fire rated 
test assemblies as published by either UL or Warnock Hersey or accordance with 
manufacturer’s engineering judgment drawings, if no tested system exist. 

 
B. Manufacturer's Instructions:  Comply with manufacturer's instructions for 

installation of through-penetration firestop systems. 
 

1. Firestop all holes or voids made in fire resistive assemblies, made by 
penetrations, to ensure against the passage of flames, smoke, and toxic 
gases. 

2. Protect materials from damage on surface subjected to traffic and install 
cover plate as required on any installed firestop system that will or may 
be subject to traffic. 

3. Tool surfaces of firestop products to provide a smooth and clean 
appearance. 

 
3.04  FIELD QUALITY CONTROL 
 

A. Follow safety procedures recommended in Material Safety Data Sheets. 
 

B. Examine penetration firestopped areas to ensure proper installation before 
concealing or enclosing areas. 
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C. Keep areas of work accessible until inspection by Architect and/or Building 
Inspector. 

 
3.05  ADJUSTING AND CLEANING 
 

A. Remove equipment, materials and debris, leaving areas in undamaged and clean 
conditions. 

 
B. Neatly cut and trim materials. 

        
 
 
 
 
 
 
 
 
   
 END OF SECTION 16175 
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 SECTION 16190 
 
 ENGINE GENERATOR SET 
 
1.01  GENERAL 
 

A. Requirements contained in this Specification shall apply to and govern the work 
under this Section. 

 
1.02  WORK INCLUDED 
 

A. Provide labor and material necessary to install a standby diesel engine-generator 
set of the latest commercial type and design as specified herein. 

 
1.03  SUBMITTALS 
 

A. The Contractor shall furnish information showing manufacturers' model number, 
dimensions, and weights for the engine, generator, and major auxiliary 
equipment. 

 
1.04  MANUFACTURERS 
 

A. The following manufacturers meeting these specifications are acceptable: 
 1. Onan 
 2. Caterpillar 
 3. Detroit Diesel 

4. Kohler 
 
1.05  SUBSTITUTIONS 
 

A. Proposed deviations from the specifications shall be treated as follows: 
 

 1. Request for substitutions shall be made a minimum of ten (10) days prior 
to bid date.  Manufacturers catalog data shall accompany each request 
and authorized acceptance shall be by addenda only. 

 2. Under no circumstances will assemblers of units be acceptable.  To 
qualify as a manufacturer, the engine or alternator must be the item 
manufactured and the completed engine generator set supplied by that 
manufacturer's authorized dealer only. 

 3. The Contractor shall submit copies of pertinent drawings and schematic 
diagrams for approval and shall include the following: 

 
 a. Engine generator set including plans and elevations or riser 

views clearly indicating entrance points for each of the 
interconnections required.   

 b.  Engine generator/exciter control cubicle. 
 c.  Fuel consumption rate curves at various loads, ventilation and 

combustion CFM requirements. 
 

 d. Exhaust mufflers and vibration isolators. 
 e. Battery Charger, battery, and battery racks. 
 f. Automatic load transfer switch. 
 g. Actual electrical diagrams including schematic diagrams and 

interconnection wiring diagrams for all equipment to be provided. 
 h. Legends for all devices on all diagrams. 
 i. Sequence of operation explanations for all portions of all 

schematic wiring diagrams. 
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 4. The specified standby KW shall be for continuous electrical service 

during interruption of the normal utility source and shall be certified to 
this effect by the manufacturer for the actual unit supplied. 

 5. These ratings must be substantiated by manufacturer's standard 
published curves.  Special ratings or maximum ratings are not 
acceptable. 

 
1.06  MATERIALS 
 

A. Engine:  The engine shall be 1800 RPM, water-cooled in line or Vee type four-
stroke cycle compression ignition diesel.  It shall meet specifications when 
operating on Number 2 domestic burner oil.   Engines requiring premium fuels 
will not be considered.  The engine shall be equipped with fuel, lube oil, and 
intake air filters, lube oil cooler, fuel transfer pump, fuel priming pump, engine 
driven water pump, and unit mounted instruments, water temperature gauge, 
lubrication oil pressure gauge, and battery charging ammeter. 

 
 1. Governor - A gear driven hydraulic governor shall maintain frequency 

regulation not to exceed 3% (1.8 hertz) from no load to full rated load. 
 2. Mounting - The units shall be mounted on a structural steel sub-base and 

shall be provided with suitable spring-type isolators. 
 3. Safety Devices - Safety shut-off for high water temperature, low oil 

pressure, over-speed, and engine over-crank shall be provided. 
 4. Guards - Guards shall be provided over all exposed moving parts as 

required by OSHA. 
 

B. Generator: 
 

 1. The generator shall be rated for continuous stand-by service at 0.8 
power factor, 120/208 volts, three phase, four wire, 60 hertz, 1800 RPM.  
See drawings for KW/KVA ratings. 

 
 2. The generator shall be a three phase, 60 hertz, single bearing, rotating 

field, synchronous type built to NEMA standards.  A voltage regulator 
shall be provided to match the characteristics of the generator and 
engine.  Voltage regulation shall be + - 2% from no load to full rated load.  
Readily accessible voltage drop, voltage level and voltage gain controls 
shall be provided.  Voltage level adjustments shall be a minimum of + - 
5%.  Generator and exciter shall be inherently capable of parallel 
operation with other power sources of equivalent electrical 
characteristics, and stator shall include a twelve lead, re-connectable 
buss bar system for easy load connection. 

 
 3. Entire generator assembly shall be UL2200 listed. 

 
C. Cooling System: 

 
 1. Radiator - A radiator with blower type fan shall be sized to maintain safe 

operation 110 degrees F ambient temperature.  Air flow restriction from 
the radiator shall not exceed 0.5" HO. 

  2. The engine cooling system shall be pre-treated by the system supplier 
for the inhibition of internal corrosion, and freezing. 
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D. Fuel System: 
 

 1. An in-base fuel tank shall be supplied and installed by the manufacturer 
of the power system.  The tank capacity shall be as noted on drawings.  
Tank shall be constructed of "I" beams with a 3/16" floor plates and 10 
gauge tank bottom.  Tank shall incorporate 1/2" drain plugs on each end, 
2" fill cap with locking provisions, level indicator, supply pipe and return 
pipe.  Tank shall have access plate for mounting of fuel level alarm and 
tank inspections. Tank shall be dual wall construction provided with leak 
detection.  Leak detection alarm status shall be shown on remote 
annunciator.  At job completion, fuel tank shall be topped off and left full. 

 2. Tank shall be mounted to the skids of engine generator.  Isolator pads 
shall be installed between pad and skid tank. 

  
E. Weather Proof Housing and Exhaust Muffler; 

 
 1. Housing shall consist of a weather proof enclosure to completely enclose 

the engine generator and accessories.  Housing shall protect the engine 
generator from the environment, yet be conductive to easy maintenance.  
Housing shall have removable swing out doors on each side and 
lockable rear door for access to meters and controls.  Side doors shall 
have a means to pad lock.  Construction of housing shall be of a 
minimum 14 gauge sheet steel and painted manufacturers standard 
color. 

 2. Exhaust muffler shall be mounted on top of housing.  The exhaust 
muffler shall be a critical grade muffler.  Muffler shall be factory installed 
so that its weight is not supported by the engine.  A flexible exhaust 
fitting shall be supplied and installed between the muffler and exhaust 
manifold.  All accessories shall be factory installed.  This includes 
flanges, muffler, tail pipe and rain cap. 

 
F. Automatic Starting System: 

 
 1. Starting Motor - A DC electric starting system with positive engagement 

shall be furnished.  The motor voltage shall be as recommended by the 
engine manufacturer.    

 2. Automatic Control - fully automatic generator set start-stop controls in the 
generator control panel shall be provided.  Controls shall provide 
shutdown for low oil pressure, high water temperature, over speed, over 
crank.  Controls shall include a 30 second single cranking cycle limit with 
lockout. 

 3. Jacket Water Heater - A unit mounted thermal circulation type water 
heater incorporating a thermostatic switch shall be furnished to maintain 
engine jacket water to 70 degrees F. the heater shall be 120 volt, single 
phase, 60 hertz. Provide pressure switch actuated by oil pressure to shut 
down heater when oil pressure reaches running pressure. 

 4. Battery Charging Alternator - A belt driven battery charging alternator 
rated 24 volts, 35 amp DC shall be provided with transistorized voltage 
regulator. 

 5. Batteries - A lead - acid storage battery set of the heavy duty diesel 
starting type shall be provided.  Battery voltage shall be compatible with 
the starting system.  The battery set shall be rated no less than 220 amp-
hours.  Necessary cables and clamps shall be provided. 

 6. Battery Racks - Battery racks shall be provided for each battery and shall 
conform to NEC 480 - 7 (a) (1).  They shall be constructed of metal and 
so treated as to be resistant to deteriorating action by battery electrolyte.  
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Further, construction shall be such that nonconducting insulation material 
directly supports the cells. 

 7. Battery Charger - A current limiting battery charger shall be furnished to 
automatically recharge batteries.  Chargers shall float at 2.17 volts per 
cell.  It shall include overload protection, silicon diode full wave rectifiers, 
voltage surge suppressor, DC ammeter, DC volt- meter, and fused AC 
input.  AC input voltage shall be 120 volts, single phase.  Amperage 
output shall be no less than 6 amperes. 

 
 G. Generator Control Panel: 

 
1. Type - A generator mounted NEMA 3R type vibration isolated 14 gauge 

steel control panel shall be provided.  Panel shall contain, but not be 
limited to, the following equipment: 

 
 a. Frequency meter, 3 ½ inch, dial type. 
 b. Voltmeter, 3 ½ inch, 2% accuracy. 
 c. Ammeter, 3 ½ inch, 2 % accuracy. 
 d. Ammeter - Voltmeter phase selector switch. 
 e. Automatic starting controls as specified. 
 f. Voltage level adjustment rheostat. 
 g. Dry contacts for remote alarm wired to terminal strips. 
 h. Individual fault indicator lights for low oil pressure, high water 

temperature, over speed, and over crank. 
 i. Three position function switch marked, RUN-STOP and 

REMOTE. 
 j. Running time meter, oil pressure, battery charging ammeter, and 

water temperature gauges. 
 

H. Main Line Circuit Breaker: 
 

 1. Type A main line, molded case circuit breaker mounted upon and sized 
to the output of the generator shall be installed as a load circuit 
interrupting and protection device.  It shall operate both manually for 
normal switching functions and automatically during overload and short 
circuit conditions. 

 2. The trip unit for each pole shall have elements providing inverse time 
delay during overload conditions and instantaneous magnetic tripping for 
short circuit protection.  The circuit breaker shall meet standards 
established by Underwriters Laboratories National Electric 
Manufacturer's Association, and National Electrical Code. 

 
 3. See drawings for breaker sizes. 

  
I. Automatic Load Transfer Switch(es): 

 
 1. The amperage rating of the automatic load transfer switches shall be as 

shown on the drawings. 
     

 2. Each automatic transfer switch shall be mechanically held on both the 
emergency and the normal side,  and rated for continuous duty in an 
unventilated enclosure.  The switches shall be double throw with the 
main contacts rigidly and mechanically interlocked to insure only two 
possible positions:  Normal or Emergency.  A manual operator must be 
provided to enable manual operation. 
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3. Rating and Performance:  The automatic load transfer control shall be 
rated for continuous duty when enclosed in a non-ventilated NEMA 1 
enclosure.  It shall be rated for all classes of load including inductive and 
non-inductive at 600 volts and tungsten lamp load at 250 volts.  The 
transfer switch portion of the control shall be designed, built, and tested 
to close on an inrush current up to and including twenty (20) times the 
continuous rating of the switch without welding or excessive burning of 
the contacts.  The transfer switch shall be capable of switching load up to 
and including fifteen (15) times  the continuous rating of the switch and 
capable of enduring six thousand (6000) cycles of operation, at rated 
current, at a rate of six (6) cycles per minute,  without failure.  One cycle 
shall consist of one complete opening and closure of both sets of 
contacts on an inrush current of ten (10) times the continuous rating of 
the switch. 

 
4. Each transfer switch shall be listed under U.L. 1008, and approved by 

Canadian Standards Association.  Switches utilizing reversing contactor 
mechanisms as a means to transfer load are disallowed and will not be 
considered. 

 
5. Accessories to transfer switches; All automatic load transfer switches 

shall include the following accessories: 
 

a. Engine starting contacts to provide for generator starting from 
each unit independent of the other. 

b. Full phase protection.  Three phase relays shall be field 
adjustable, close differential type with 92-95% pickup and 82-
85% drop out.  Relays are to be connected across live lines. 

c. Test switch, to simulate a power outage. 
 

d. Adjustable time delay on engine starting to over-ride momentary 
outages and nuisance voltage dips. 

e. Adjustable time delay on transfer of load to emergency source.  
Adjustable time delay to open transfer switch contact to allow 
motor loads to decay. 

f. Adjustable time delay on retransfer to load to normal with 5 
minute cool-down timer wherein the generator set runs unloaded 
after transfer to line. 

g. Plant exerciser to start and run the generator set with or without 
load each 168 hours for a 30 minute interval.  Selector switch will 
be provided for with load or without load testing. 

 h. One auxiliary contact closed on emergency and one auxiliary 
contact open on emergency. 

 i. Pilot lights to indicate the normal and emergency position of the 
transfer switch. 

 j. Isolated (ungrounded neutral bar). 
 k. Disconnect plug. 

l. Time delay neutral, programmed transition, or in phase monitor. 
 

J. Annunciator Panel:  A flush recessed panel shall be provided for remote 
mounting in the Administrative Area or as shown on the drawings to give audible 
and visual warning of fault or alarm conditions in the generator set.  Wiring and 
conduit shall be as required by the system manufacturer.  The panel shall 
conform with the requirements of the National Electrical Code, Section 700-12, 
and the National Fire Protection Associates publication, NFPA No. 110-3-5.5.1, 
Level One. Fuel tank leak detection status shall be indicated on the annunciator. 
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K. Transient voltage surge protection shall be provided protecting all low voltage 
circuits serving the transfer switch and the annunciator.  EDCO or equal. 

  
L. Provide one (1) remote emergency power off button.  Provide Nema 3R 

enclosure for outdoor locations. Contractor to connect such to generator.  
  
1.07  MANUFACTURING 
 

A. The engine, including engine block, oil pan, and cylinder heads, generator and all 
major items of auxiliary equipment shall be manufactured in the U. S. by 
manufacturers currently engaged in the production of such equipment. 

B. The unit shall be shipped to the job site by the manufacturer’s authorized dealer 
having a parts and service facility within a 75 mile radius of the job site.  In 
addition, and in order not to penalize the owner for unnecessary or prolonged 
periods of time for service or repairs to the emergency system, the bidding 
generator set supplier must have no less than eighty percent (80%) of all engine 
replacement parts in his stock at all times.  Certified proof of this requirement 
shall be available from the dealer. 

 
1.08  TESTING 
 

 A. Prior to acceptance of the installation, equipment shall be tested to show it is free 
of any defects and will start automatically and be subjected to full load test 
through the use of existing loads and, dry type load banks supplied for this 
purpose at the job site by the generator set supplier. 

 
 B. Load bank testing shall be done in the presence of the Owner's engineer or his 

appointed representative only after the unit is permanently installed in 
accordance with the plans and specifications.  If testing is completed without 
benefit of Engineers presence, testing shall be done again in his presence.  
Testing shall be for a period of four (4) hours under full load. 

 
C. Contractor shall supply all fuel necessary for load bank testing and shall before 

final acceptance of generator unit top off tank leaving it full. 
 

1.09  CERTIFICATE TEST REPORTS, MANUALS AND INSTRUCTIONS 
 

A. Prior to the final inspection, deliver 4 copies of the following items to the 
Engineer: 

 
1. A certificate by the manufacturer of the engine-generator set that the 

auxiliary electrical power system has been properly installed, adjusted 
and tested. 

2. Certified copies of all of the factory and construction site test data sheets 
and reports for the engine-generator set and major auxiliaries. 

3. Complete operating and maintenance manuals for the engine-generator 
set and auxiliaries including wiring diagrams, technical  data sheets and 
information for ordering replaceable parts: 

 
 a. Include complete interconnection diagrams which indicate all 

components of the system. 
 b. Include complete diagrams of the internal wiring for each of the 

items of equipment. 
 c. The diagrams shall have their terminals identified to facilitate 

installation, operation and maintenance. 
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B. Laminate or mount under plexiglas a set of operating instructions for the system 
and install it under a neat frame, adjacent to transfer switch. 

 
C.  Provide signage, in accordance with section 16120, at main electrical service 

entrance equipment to indicate type and location of on-site emergency generator 
per N.E.C. 700.8(a). 

 
D. Furnish the services of a competent, factory-trained engineer or technician for 

instructing operating and maintenance personnel on the proper operation and 
maintenance of the system at the time of testing. 

 
1.10  SYSTEM SERVICE CONTRACT  
 

A. The supplier of the standby power system shall provide a copy of and make 
available to the owner his standard service contract which, at the owner's option, 
may be accepted or refused. This contract will accompany any documents, 
drawings, catalog cuts, specification sheets, wiring, or outline drawings, etc.  
Submitted for approval to the designing engineer.  The contract shall be for the 
complete power system.  

 
1.11  WARRANTY 
 

A. The complete standby electrical system furnished under this Section shall be 
guaranteed against defective parts and workmanship under terms of the 
manufacturer's and dealer's standard warranty.  But, in no event shall it be for a 
period of less than five (5) years  or 3000 hours from date of final testing and 
acceptance  of the system and shall include labor, parts and travel time for 
necessary repairs at the job site.  Warranty information shall be submitted along 
with construction site test data sheets.  This information shall list starting and 
ending dates and who is to be contacted for warranty service. 

      
 
 
 
 
 
 
 
 
 
 END OF SECTION 16190 
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 SECTION 16220 
 
 CONSTRUCTION REVIEWS INSPECTION AND TESTING 
 
1.01  GENERAL 
 
  A. Comply with Division 1 - General Requirements. 
 
1.02  CONSTRUCTION REVIEWS  
 
  A. The Architect or his representative shall observe and review the installation of all 

electrical systems shown on the drawings and as specified herein. 
 
  B. Before covering or concealing any conduit below grade or slab, in wall or above 

ceiling, the contractor shall notify the Architect so that he can review the 
installation. 

 
1.03  CONTRACTOR'S FINAL INSPECTION 
 
  A. At the time of the Contractor's final inspection, all systems shall be checked and 

tested for proper installation and operation by the Contractor in the presence of 
the Architect or his representative. 

 
  B. The Contractor shall furnish the personnel, tools and equipment required to 

inspect and test all systems. 
 
  C. Following is a list of items that the contractor must demonstrate to the Architect 

or his representative as complying with the plans and specifications.  Please note 
that this list does not necessarily represent all items to be covered in the final 
inspection, but should give the Contractor an idea of what is to be reviewed. 

 
  1. Service ground, show connection to ground rod and cold water main. 
 
  2. Demonstrate that main service equipment is properly bonded. 
 
  3. Demonstrate that all panels have breakers as specified, ground bar, 

copper bus, typed directory for circuit identification and that they are free 
of trash. 

 
  4. Demonstrate that all conduits are supported as required by the National 

Electrical Code. 
 
  5. Demonstrate that all outlet boxes above or on the ceiling are supported 

as required by the National Electrical Code. 
 
  6. Demonstrate that outlet boxes in wall or ceilings of combustible materials 

are flush with surface of wall or ceiling, and that outlet boxes in walls or 
ceilings of non-combustible materials are so installed that the front edge 
of the box or plaster ring is not set back more than 1/4". 

 
  7. Demonstrate that outlet boxes in wall are secure. 
 
  8. Demonstrate that all devices are properly secured to boxes, that device 

plates are properly aligned and are not being used to secure device. 
 
  9. Utilizing a Woodhead No. 1750 testing device, demonstrate that all 125 

volt receptacles are properly connected. 
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  10. Demonstrate that all fixtures have specified lamps, ballast and lens, and 

that they are supported as required by the National Electrical Code or as 
called for on the drawings or in the specifications. 

 
  11. Demonstrate that all disconnects requiring fuses are fused with the 

proper size and type, and that all disconnects are properly identified. 
 
  12. Demonstrate that Fire Alarm System is in proper working order, initiating 

an alarm signal from each manual and automatic device (including 
smoke detectors). 

 
  13. Demonstrate that Engine Generator Set is in proper working order and 

meeting all requirements outlined in specification. 
 

       
 
 
 END OF SECTION 16220 
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	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A.
	A. General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1.
	1. Footings.
	2. Foundation walls.
	3. Slabs-on-grade.

	A.
	A.
	A.
	A.
	B. Related Sections:
	1.
	1. Section 02300 "Earthwork" for drainage fill under slabs-on-grade.


	1.1
	1.1
	1.1
	1.1
	1.3 DEFINITIONS
	A.
	A.
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag, subject to compliance with requirements.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical conne...
	A.
	A.
	A.
	A.
	D. Construction Joint Layout: Indicate proposed construction joints required to construct the structure.
	1. Location of construction joints is subject to approval of the Architect.

	E. Samples: For  vapor retarder .

	1.5 INFORMATIONAL SUBMITTALS
	A.
	A. Qualification Data: For Installer  .
	A.
	A.
	A.
	B. Material Certificates: For each of the following, signed by manufacturers:
	1.
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Fiber reinforcement.
	1.
	6. Curing compounds.
	1.
	1.
	7. Adhesives.
	8. Vapor retarders.
	9. Semirigid joint filler.
	10. Joint-filler strips.
	11. Repair materials.

	A.
	C. Material Test Reports: For the following, from a qualified testing agency, indicating compliance with requirements:
	1.
	1. Aggregates. Include service record data indicating absence of deleterious expansion of concrete due to alkali aggregate reactivity.

	A.
	A.
	A.
	A.
	A.
	D. Minutes of preinstallation conference.

	1.6 QUALITY ASSURANCE
	A.
	A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	A.
	A.
	A.
	A.
	A.
	A.
	C. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	A.
	A.
	D. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1.
	1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	E. Concrete Testing Service: Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	F. Preinstallation Conference: Conduct conference at Project site .
	1.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials. Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the foll...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete subcontractor.

	1.
	1.
	2. Review special inspection and testing and inspecting agency procedures for field quality control, concrete finishes and finishing, cold- and hot-weather concreting procedures, curing procedures, construction contraction and isolation joints, and jo...


	1.7 DELIVERY, STORAGE, AND HANDLING
	A.
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 1 -
	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	1.
	1. Plywood, metal, or other approved panel materials.
	a.
	a.
	a.
	a. High-density overlay, Class 1 or better.


	A.
	A.
	A.
	B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide lumber dressed on at least two edges and one side for tight fit.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum.
	D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	E. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	F. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1.
	1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of exposed concrete surface.


	1.1
	1.1
	2.2 STEEL REINFORCEMENT
	A.
	A.
	A.
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Plain-Steel Wire: ASTM A 82/A 82M, as drawn .
	A.
	A.
	C. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.

	1.1
	1.1
	1.1
	2.3 REINFORCEMENT ACCESSORIES
	A.
	A. Jo
	A.
	A.
	A.
	A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...
	1.
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	1.1
	1.1
	1.1
	2.4 CONCRETE MATERIALS
	A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1.
	1. Portland Cement: ASTM C 150, Type I Type II Type I/II  ,  . Supplement with the following:
	a.
	a. Fly Ash: ASTM C 618,  Class F or C.
	b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.


	A.
	A.
	A.
	A.
	A.
	B. Normal-Weight Aggregates: ASTM C 33, Class 3S    coarse aggregate or better, graded. Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar applications and service conditio...
	1.
	1. Maximum Coarse-Aggregate Size: 1-1/2 inches (38 mm)   nominal.
	1.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

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

	2.5 ADMIXTURES
	A. Air-Entraining Admixture: ASTM C 260.
	B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtu...
	1.
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.


	2.6 FIBER REINFORCEMENT
	A. Synthetic Micro-Fiber: Monofilament or fibrillated polypropylene micro-fibers engineered and designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III,  1 to 2-1/4 inches (25 to 57 mm)  long.
	B. Synthetic Macro-Fiber: Polyolefin macro-fibers engineered and designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III, 1 to 2-1/4 inches (25 to 57 mm)  long.
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	2.7 VAPOR RETARDERS
	A. Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) thick.
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	2.8 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and densifies concrete surfaces.
	1. Products: Subject to compliance with requirements,  provide one of the following :
	a. ChemMasters; Chemisil Plus.
	b. ChemTec Int'l; ChemTec One.
	c. Conspec by Dayton Superior; Intraseal.
	d. Curecrete Distribution Inc.; Ashford Formula.
	e. Dayton Superior Corporation; Day-Chem Sure Hard (J-17).
	f. Edoco by Dayton Superior; Titan Hard.
	g. Euclid Chemical Company (The), an RPM company; Euco Diamond Hard.
	h. Kaufman Products, Inc.; SureHard.
	i. L&M Construction Chemicals, Inc.; Seal Hard.
	j. Meadows, W. R., Inc.; LIQUI-HARD.
	k. Metalcrete Industries; Floorsaver.
	l. Nox-Crete Products Group; Duro-Nox.
	m. Symons by Dayton Superior; Buff Hard.
	n. US SPEC, Division of US Mix Products Company; US SPEC Industraseal.
	o. Vexcon Chemicals, Inc.; Vexcon StarSeal PS Clear.
	p. .
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	2.9 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. Products: Subject to compliance with requirements,  provide one of the following :
	a. Axim Italcementi Group, Inc.; CATEXOL CimFilm.
	b. BASF Construction Chemicals - Building Systems; Confilm.
	c. ChemMasters; SprayFilm.
	d. Conspec by Dayton Superior; Aquafilm.
	e. Dayton Superior Corporation; Sure Film (J-74).
	f. Edoco by Dayton Superior; BurkeFilm.
	g. Euclid Chemical Company (The), an RPM company; Eucobar.
	h. Kaufman Products, Inc.; Vapor-Aid.
	i. Lambert Corporation; LAMBCO Skin.
	j. L&M Construction Chemicals, Inc.; E-CON.
	k. Meadows, W. R., Inc.; EVAPRE.
	l. Metalcrete Industries; Waterhold.
	m. Nox-Crete Products Group; MONOFILM.
	n. Sika Corporation; SikaFilm.
	o. SpecChem, LLC; Spec Film.
	p. Symons by Dayton Superior; Finishing Aid.
	q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
	r. Unitex; PRO-FILM.
	s. Vexcon Chemicals, Inc.; Certi-Vex Envio Set.


	A.
	A.
	B. Water: Potable.
	C. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating.
	1. Products: Subject to compliance with requirements,  provide one of the following :
	a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
	b. BASF Construction Chemicals - Building Systems; Kure 200.
	c. ChemMasters; Safe-Cure Clear.
	d. Conspec by Dayton Superior; W.B. Resin Cure.
	e. Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W).
	f. Edoco by Dayton Superior; Res X Cure WB.
	g. Euclid Chemical Company (The), an RPM company; Kurez W VOX; TAMMSCURE WB 30C.
	h. Kaufman Products, Inc.; Thinfilm 420.
	i. Lambert Corporation; AQUA KURE - CLEAR.
	j. L&M Construction Chemicals, Inc.; L&M Cure R.
	k. Meadows, W. R., Inc.; 1100-CLEAR.
	l. Nox-Crete Products Group; Resin Cure E.
	m. Right Pointe; Clear Water Resin.
	n. SpecChem, LLC; Spec Rez Clear.
	o. Symons by Dayton Superior; Resi-Chem Clear.
	p. TK Products, Division of Sierra Corporation; TK-2519 DC WB.
	q. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.
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	2.10 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber  .
	B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids,  aromatic polyurea with a Type A shore durometer hardness range of 90 to 95 per ASTM D 2240.
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	2.11 REPAIR MATERIALS
	A. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength: Not less than 5000 psi (34.5 MPa)  at 28 days when tested according to ASTM C 109/C 109M.


	2.12 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash: 25 percent.
	2. Combined Fly Ash and Pozzolan: 25 percent.
	3. Ground Granulated Blast-Furnace Slag: 50 percent.
	4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	D. Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing or high-range water-reducing   admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
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	2.13 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Footings: Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:     3000 psi (20.7 MPa)  at 28 days.
	2. Slump Limit: 4 inches (100 mm)  for concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing admixture or plasticizing admixture , plus or minus 1 inch (25 mm).
	3. Air Content: 5.5  percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

	A.
	B. Foundation Walls: Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:     3000 psi (20.7 MPa)  at 28 days.
	2. Slump Limit: 4 inches (100 mm)  for concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing admixture or plasticizing admixture , plus or minus 1 inch (25 mm).
	3. Air Content: 5.5  percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

	A.
	C. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:   4000 psi (27.6 MPa)    at 28 days.
	2. Minimum Cementitious Materials Content: 470 lb/cu. yd. (279 kg/cu. m)  .
	3. Slump Limit: 4 inches (100 mm) , plus or minus 1 inch (25 mm).
	4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.
	5. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate, but not less than  1.5 lb/cu. yd. (0.90 kg/cu. m) .

	D. Suspended Slabs: Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:    3500 psi (24.1 MPa)   at 28 days.
	2. Minimum Cementitious Materials Content: 470 lb/cu. yd. (279 kg/cu. m)  .
	3. Slump Limit: 4 inches (100 mm) , plus or minus 1 inch (25 mm).
	4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.
	5. Synthetic Macro-Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate, but not less than 4.0 lb/cu. yd. (2.4 kg/cu. m)  .
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	2.14 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.15 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	A. Project-Site Mixing:
	A.
	A.
	B. Not permitted


	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch (3.2 mm)  for smooth-formed finished surfaces.
	2.  Class C, 1/2 inch (13 mm)   for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 ver...
	A.
	A.
	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar. Locate temporary openings in f...
	H. Chamfer  exterior corners and edges of permanently exposed concrete.
	I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work. Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."
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	3.3 REMOVING AND REUSING FORMS
	A. General: Formwork for sides of walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F (10 deg C) for 24  hours after placing concrete. Concrete has t...
	A.
	A.
	B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces unless approved by Architect.
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	3.4 VAPOR RETARDERS
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.
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	3.5 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement. Locate and support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing reinforcing bars.
	A.
	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps of adjoining sheet widths to prevent continuous laps in eithe...
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	3.6 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.
	2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.
	3. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, near corners, and in concealed locations where possible.

	C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before ...

	D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished concrete surface where joint sealants, specified in Section 07920 "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or clip sections together.

	E. Doweled Joints: Install dowel plates and support assemblies at joints where indicated. Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.
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	3.7 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide ...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators into lowe...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface. Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	G. Hot-Weather Placement: Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water. Using liquid nitro...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.8 FINISHING FORMED SURFACES
	A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched. Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view .

	B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. Remove fins and other projections that exceed specified ...
	1. Apply to concrete surfaces exposed to public view,   .

	C. Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where indicated:
	A.
	A.
	A.
	D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces. Continue final surface treatment of formed su...

	3.9 FINISHING FLOORS AND SLABS
	A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch (6 mm) in one direction.
	1. Apply scratch finish to surfaces indicated and  to receive mortar setting beds for bonded cementitious floor finishes .

	C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float passes and restraightening until surface is ...
	1. Apply float finish to surfaces indicated    .

	D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance. Grind...
	1. Apply a trowel finish to surfaces  exposed to view   .
	2. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M), for a randomly trafficked floor surface:
	a.
	a. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.
	b. Specified overall values of flatness, F(F) 30;  with minimum local values of flatness, F(F) 24 for suspended slabs.


	A.
	E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated . While concrete is still plastic, slightly scarify surface with a fine broom.
	1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

	F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish with Architect before application.
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	3.10 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-place construction. Provide other miscellaneous conc...
	B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:
	1. Coordinate sizes and locations of concrete bases with actual equipment provided.
	2. Construct concrete bases 4 inches ((100 mm))    high unless otherwise indicated; and extend base not less than 6 inches (150 mm) in each direction beyond the maximum dimensions of supported equipment unless otherwise indicated or unless required fo...
	3. Minimum Compressive Strength:     3000 psi (20.7 MPa)  at 28 days.
	4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.
	5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete substrate.
	6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper attachment to supported equipment.

	D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items. Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel finish concrete surfaces.

	3.11 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations. Apply according to manufactu...
	C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, contin...
	D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1.
	1.
	1.
	1. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...
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	3.12 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment according to manufacturer's written instructions.
	1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.
	2. Do not apply to concrete that is less than    28 days' old.
	3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing. Rinse with water; remove excess material until surface is dry. Apply a second coat in a similar manner if surface is rough o...
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	3.13 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least   three month(s). Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.14 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cle...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 3/4 inch (19 mm). Make edges of cuts perpendicular to concrete surface. Clean, dampen with...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color. Patch a test area at inconspicuous locations to verify mixture and color matc...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces sloped to drain for trueness of slope and smoothness; use ...
	1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or that penetrate to reinforcement or completely through unreinforced sections ...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar. Finish repaired areas to blend into adjacent concrete.
	1.
	4. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor elevations. Prepare, mix, and apply repair topping and primer according...
	5. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in diameter, by cutting out and replacing with fresh concrete. Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-in...
	6. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply bondin...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.15 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	A.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Steel reinforcement welding.
	3. Headed bolts and studs.
	4. Verification of use of required design mixture.
	5. Concrete placement, including conveying and depositing.
	6. Curing procedures and maintenance of curing temperature.

	A.
	C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1.
	1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each composite sample.
	5. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	6. Compression Test Specimens: ASTM C 31/C 31M.
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.

	7. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
	b. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	9. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	10. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	12. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect. Testing and i...
	13. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	D. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M) within 24   hours of finishing.

	3.16 PROTECTION OF LIQUID FLOOR TREATMENTS
	A. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.



	04810 FL - UNIT MASONRY ASSEMBLIES - Newburn
	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. Concrete masonry units.
	1.
	1.
	1.
	1.
	2. Face brick.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Mortar and grout.
	4. Steel reinforcing bars.
	5. Masonry joint reinforcement.
	6. Ties and anchors.
	7. Embedded flashing.
	8. Miscellaneous masonry accessories.
	9. Masonry-cell insulation.
	10. Cavity-wall insulation.

	B. Related Sections:
	1. Section 05120 "Structural Steel" for installing anchor sections of adjustable masonry anchors for connecting to structural steel frame.


	1.01
	1.03 DEFINITIONS
	A. CMU(s): Concrete masonry unit(s).
	B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

	1.04 PERFORMANCE REQUIREMENTS
	A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.


	1.01
	1.05 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Owner will engage a qualified independent testing agency to perform preconstruction testing indicated below. Retesting of materials that fail to comply with specified requirements shall be done at Contractor's expense.
	1.
	1. Concrete Masonry Unit Test: For each type of unit required, according to ASTM C 140 for compressive strength.
	2. Mortar Test (Property Specification): For each mix required, according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.
	3. Mortar Test (Property Specification): For each mix required, according to ASTM C 780 for compressive strength.
	4. Grout Test (Compressive Strength): For each mix required, according to ASTM C 1019.


	1.01
	1.06 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	A.
	A.
	A.
	B. Shop Drawings: For the following:
	1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
	1.
	2. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars. Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." Show elevations of reinforced walls.
	3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.

	C. Samples for Verification: For each type and color of the following:
	1.  Decorative CMUs.
	2. Pre-faced CMUs.
	3. Concrete facing brick.
	4. Face  brick, in the form of straps of five or more bricks.
	1.
	1.
	1.
	1.
	1.
	5. Pigmented and colored-aggregate mortar. Make Samples using same sand and mortar ingredients to be used on Project.
	6. Weep holes.
	7. Accessories embedded in masonry.


	1.07 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Material Certificates: For each type and size of the following:
	1. Masonry units.
	a. Include data on material properties .
	b. For brick, include size-variation data verifying that actual range of sizes falls within specified tolerances.
	c. For exposed brick, include test report for efflorescence according to ASTM C 67.
	d. For surface-coated brick, include test report for durability of surface appearance after 50 cycles of freezing and thawing per ASTM C 67 or a list of addresses of buildings in Project's area where proposed brick has been used successfully and with ...
	e. For masonry units used in structural masonry, include data and calculations establishing average net-area compressive strength of units.

	1.
	2. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
	3. Grout mixes. Include description of type and proportions of ingredients.
	4. Reinforcing bars.
	5. Joint reinforcement.
	6. Anchors, ties, and metal accessories.

	C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification. Test according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.

	D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonr...
	E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and equipment to be used to comply with requirements.

	1.08 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.
	B. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	C. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	D. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Section 01310 "Project Management and Coordination."

	1.09 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.
	B. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with dispensing silos. Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in covered weatherproof...
	C. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.10 PROJECT CONDITIONS
	A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls and hold cover securely in place.
	2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe and hold cover in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construct...
	1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than seven days after completing cleaning.

	E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.01 MASONRY UNITS, GENERAL
	A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard. Do not use units where such defects will be exposed in the completed Work.

	2.01
	2.02 CONCRETE MASONRY UNITS
	A.
	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide  bullnose units for outside corners unless otherwise indicated.

	B. CMUs: ASTM C 90.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2150 psi (14.8 MPa)   .
	2. Density Classification: Lightweight .
	3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.
	4. Exposed Faces: Provide color and texture matching the range represented by Architect's sample.

	A.
	C. Decorative CMUs: ASTM C 90.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2150 psi (14.8 MPa)   .
	2. Density Classification: Lightweight  .
	3. Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph.
	4. Pattern and Texture:
	a.
	a. Standard pattern, split-face finish.
	a.
	a.
	a.
	b. Split face CMU to be a white cement based, colored block. Color selection by architect.
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	2.03   MASONRY LINTELS
	A. General: Provide one of the following:
	A.
	A.
	B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels before handling and installing. Temporarily support built-in-plac...

	2.04 BRICK
	A.
	A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and color of exposed faces of adjacent units:
	1. For ends of sills and caps and for similar applications that would otherwise expose unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces finished.
	2. Provide special shapes for applications where stretcher units cannot accommodate special conditions, including those at corners, movement joints, bond beams, sashes, and lintels.
	3. Provide special shapes for applications requiring brick of size, form, color, and texture on exposed surfaces that cannot be produced by sawing.
	4. Provide special shapes for applications where shapes produced by sawing would result in sawed surfaces being exposed to view.

	B. Face Brick: Facing brick complying with ASTM C 216.
	1. Products: Subject to compliance with requirements.
	a. Brick to be modular size, smooth face, to be painted.
	a.
	a.
	b. Grade: SW.

	2. Type: FBX.
	3. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 3350 psi (23.10 MPa)      .
	4. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when tested per ASTM C 67.
	5. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated "not effloresced."
	6. Surface Coating: Brick with colors or textures produced by application of coatings shall withstand 50 cycles of freezing and thawing per ASTM C 67 with no observable difference in the applied finish when viewed from 10 feet (3 m) or shall have a hi...
	7. Size (Actual Dimensions): 3-1/2 inches (89 mm) wide by 2-1/4 inches (57 mm) high by 7-1/2 inches (190 mm) long  .
	8. Color and Texture:     Match existing.
	9. Exterior Corner Soldier Bricks: Not Used
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	2.05 MORTAR AND GROUT MATERIALS
	A. .Masonry Cement: ASTM C91. For colored pigmented mortars use premixed color masonry cements of formulation required to produce color matching adjacent colored masonry Colored mortar shall be used at colored units.
	A.
	A.
	B. Aggregate for Mortar: ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing the No. 16 (1.18-mm) sieve.
	3. White-Mortar Aggregates: Natural white sand or crushed white stone.
	4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce required mortar color.

	C. Aggregate for Grout: ASTM C 404.
	D. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of composition indicated.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Water: Potable.

	2.06 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 (Grade 420).
	B. Masonry Joint Reinforcement, General: ASTM A 951/A 951M.
	1. Interior Walls: Mill-  galvanized, carbon steel.
	2. Exterior Walls: Hot-dip galvanized, carbon  steel.
	3. Wire Diameter for Side Rods for Masonry 4” or less in Width: 0.1483-inch.
	4. Wire Diameter for Side Rods for Masonry 4” or Greater in Width: 01875 inch.
	5. Wire Size for Veneer Ties:  0.187-inch (4.76-mm) diameter.
	6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) o.c.
	7. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units.

	C. Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type with single pair of side rods.
	D. Masonry Joint Reinforcement for Multiwythe Masonry:
	1.
	1.
	1. Adjustable (two-piece) type, either ladder or truss design, with one side rod at each face shell of backing wythe and with separate adjustable ties with pintle-and-eye connections having a maximum adjustment of 1-1/4 inches (32 mm). Size ties to ex...


	2.01
	2.07 TIES AND ANCHORS
	A. Materials: Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.
	1.
	1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 coating.

	A.
	B. Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least halfway through veneer but with at least 5/8-inch (16-mm) cover on outside face. Outer ends of wires are bent 90 degrees and extend 2 inches (50 mm) parallel to face ...
	C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches (100 mm) wide.
	1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches (50 mm) long may be used for masonry constructed from solid units.
	2. Where wythes  are of different materials, use adjustable ties with pintle-and-eye connections having a maximum adjustment of 1-1/4 inches (32 mm).
	3. Wire: Fabricate from  1/4-inch- (6.35-mm-) diameter, hot-dip galvanized steel  wire.

	D. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch- (6.35-mm-) diameter, hot-dip galvanized steel  wire.
	2. Tie Section: Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of masonry face, made from 0.187-inch- (4.76-mm-)  diameter, hot-dip galvanized steel  wire.

	A.
	E. Adjustable Masonry-Veneer Anchors:
	1. General: Provide anchors that allow vertical adjustment but resist tension and compression forces perpendicular to plane of wall, for attachment over sheathing to wood or metal studs, and as follows:
	a. Structural Performance Characteristics: Capable of withstanding a 100-lbf (445-N) load in both tension and compression without deforming or developing play in excess of 0.05 inch (1.3 mm).

	2. Fabricate sheet metal anchor sections and other sheet metal parts from  1.05-inch- (2.66-mm-) thick steel sheet, galvanized after fabrication .
	3. Wire Ties: Triangular-, rectangular-, or T-shaped wire ties fabricated from 0.187-inch- (4.76-mm-)  diameter,   wire unless otherwise indicated.
	4. Contractor's Option: Unless otherwise indicated, provide any of the following types of anchors:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	5.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	6.
	1. P
	7.
	a.
	a.
	a. .
	1)
	1)
	2)
	2)
	1)
	1)
	3)


	8. Screw-Attached, Masonry-Veneer Anchors: Units consisting of a wire tie and a metal anchor section...
	a. Products: Subject to compliance with requirements, provide the following  :
	1) Dayton Superior Corporation, Dur-O-Wal Division; D/A 210 with D/A 700-708.
	2) Heckmann Building Products Inc.; 315-D with 316.
	3) Hohmann & Barnard, Inc.; DW-10HS.
	4) Wire-Bond; 1004, Type III.

	a.
	a.
	a.
	b. Anchor Section: Sheet metal plate, 1-1/4 inches (32 mm) wide by 6 inches (152 mm) long, with screw holes top and bottom and with raised rib-stiffened strap, 5/8 inch (16 mm) wide by 3-5/8 inches (92 mm) long, stamped into center to provide a slot b...

	9. Polymer-Coated, Steel Drill Screws for Steel Studs: ASTM C 954 except manufactured with hex washer head and neoprene or EPDM washer, No. 10 (4.83-mm) diameter by length required to penetrate steel stud flange with not less than three exposed thread...
	a. Products: Subject to compliance with requirements, provide one of the following:
	1) ITW Buildex; Teks Maxiseal with Climaseal finish.
	2) Textron Inc., Textron Fastening Systems; Elco Dril-Flex with Stalgard finish.




	2.08 ASPHALT COATED COPPER FLASHING
	A. Manufacturers’ standard product consisting of 3 oz, sheet copper coated with flexible fibrated asphalt. Acceptable manufacturers:
	1. Dur-O-Wall
	2. MasonPro
	3. Sandell Construction Solutions
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	2.09 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene   .
	B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 or  and designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as ...
	C. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Weep/Vent Products: Use one of the following unless otherwise indicated:
	1. Wicking Material: Absorbent rope, made from cotton , 1/4 to 3/8 inch (6 to 10 mm) in diameter, in length required to produce 2-inch (50-mm) exposure on exterior and 18 inches (450 mm) in cavity. Use only for weeps.

	E. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade within the wall cavity.
	1. Products: Subject to compliance with requirements, provide the following provide one of the following:
	a. Advanced Building Products Inc.; Mortar Break.
	b. Archovations, Inc.; CavClear Masonry Mat.
	c. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop.
	d. Mortar Net USA, Ltd.; Mortar Net.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	F. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit cells and hold reinforcing bars in center of cells. Units are formed from 0.148-inch (3.77-mm) steel wire, hot-dip galvanized after fabrication. Pr...
	1. Products: Subject to compliance with requirements, provide the following  :
	a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A 817.
	b. Heckmann Building Products Inc.; No. 376 Rebar Positioner.
	c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner.
	d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.
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	2.10 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	1.
	1.
	1.
	2. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of weather conditions, to ensure that mortar color is consistent.

	B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	1. Products: subject to compliance with requirements, provide one of the following:
	a. Bonsal American [www.amerimix.com]; Amerimix AMX 500 Masonry Cement & Sand Mortar.
	b. Cemex [www.cemexusa.com]; Accumix Preblended Masonry Cement Mortar.
	c. SPEC Mix, Inc. [www.specmix.com]; SPEC Mix Preblended Mortar Mix.


	C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion  Specification. Provide the following types of mortar for applications stated unless another type is indicated.
	1. For masonry below grade or in contact with earth, use Type M or Type S.
	2. For all CMU except Veneer, use Type S.
	3. For all other applications where another type is not indicated, use Type N.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Grout for Unit Masonry: Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476,   paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 3000 psi (14 MPa).
	3. Provide grout with a slump of  10 to 11 inches (254 to 279 mm) as measured according to ASTM C 143/C 143M.

	E. Mortar Color:
	1. Mortar for gym to be gray cement based. Match shade of gray to existing J. L. Newbern gym. Color to be selected by Architect.
	2. Mortar for split face CMU used at sports complex buildings to be a colored mortar, white cement based. Color to be selected by Architect.
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	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION, GENERAL
	A. Thickness: Build cavity and composite walls and other masonry construction to full thickness shown. Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Leave openings for equipment to be installed before completing masonry. After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	D. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unle...
	E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.

	F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.
	G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 g/194 sq. cm) per minute when tested per ASTM C 67. Allow units to absorb water so they are damp but not wet at time of laying.

	3.03 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12 mm) or minus 1/4 inch (6 mm).
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch (12 mm).
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.
	5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.
	6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.
	7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 inch (1.5 mm) except due to warpage of masonry units within tolerances specified for warpage of units.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm).
	2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch (3 mm).
	3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch (9 mm) or minus 1/4 inch (6 mm).
	4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm). Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch (3 mm).
	5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more than 1/16 inch (1.5 mm) from one masonry unit to the next.


	3.04 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	B. Bond Pattern for Exposed Masonry:      As indicated on the drawings; do not use units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than  4-inches (100-mm). Bond and interlock each course of each wythe at corners. Do not use units with less than nominal 4-inch (100-mm) horizontal face ...
	D. Stopping and Resuming Work: Stop work by racking back units in each course from those in course below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if requ...
	E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.
	H. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.
	I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.
	2. Fasten partition top anchors to structure above and build into top of partition. Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down into grout to provide 1/2-inch (13-mm) clearance between end of anchor rod and end of t...
	3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, or metal. Fill joint with mortar after dead-load deflection of structure above approaches final position.


	3.01
	3.05 MORTAR BEDDING AND JOINTING
	A. Lay hollow   CMUs as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	A.
	D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.
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	3.06 CAVITY WALLS
	A. Bond wythes of cavity walls together using one of the following methods:
	1.
	1.
	1.
	1. Masonry Joint Reinforcement: Installed in horizontal mortar joints.
	a. Where bed joints of both wythes align, use  tab-type reinforcement.
	b. Where bed joints of wythes do not align, use adjustable (two-piece) type reinforcement.
	c. Where one wythe is of clay masonry and the other of concrete masonry, use adjustable (two-piece) type reinforcement to allow for differential movement regardless of whether bed joints align.


	B. Keep cavities clean of mortar droppings and other materials during construction. Bevel beds away from cavity, to minimize mortar protrusions into cavity. Do not attempt to trowel or remove mortar fins protruding into cavity.
	C. Parge cavity face of backup wythe in a single coat approximately 3/8 inch (10 mm) thick. Trowel face of parge coat smooth.
	D. Coat cavity face of backup wythe to comply with Section 07115 "Bituminous Dampproofing."
	E. Apply air barrier to face of backup wythe to comply with  Section 07272 "Fluid-Applied Membrane Air Barriers."
	F. Installing Cavity-Wall Insulation: Place small dabs of adhesive, spaced approximately 12 inches (300 mm) o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners designed for this purpose. Fit courses of insulation betw...
	1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation and masonry.


	3.07 MASONRY-CELL INSULATION
	A. Pour granular insulation into cavities to fill void spaces. Maintain inspection ports to show presence of insulation at extremities of each pour area. Close the ports after filling has been confirmed. Limit the fall of insulation to 1 story high, b...
	B. Install molded-polystyrene insulation units into masonry unit cells before laying units.

	3.08 MASONRY JOINT REINFORCEMENT
	C. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a minimum of 6 inches (150 mm).
	1. Space reinforcement not more than 16 inches (406 mm) o.c.
	2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and parapet walls.
	3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings and extending 12 inches (305 mm) beyond openings in addition to continuous reinforcement.

	D. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	E. Provide continuity at wall intersections by using prefabricated T-shaped units.
	F. Provide continuity at corners by using prefabricated L-shaped units.
	G. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.10 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE
	A. Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel or concrete to comply with the following:
	1. Provide an open space not less than 1 inch (25 mm) wide between masonry and structural steel or concrete unless otherwise indicated. Keep open space free of mortar and other rigid materials.
	2. Anchor masonry with anchors embedded in masonry joints and attached to structure.
	3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 inches (915 mm) o.c. horizontally.


	3.11 ANCHORING MASONRY VENEERS
	A. Anchor masonry veneers to wall framing   with masonry-veneer anchors to comply with the following requirements:
	1. Fasten screw-attached   anchors through sheathing to wall framing   with metal fasteners of type indicated. Use two fasteners unless anchor design only uses one fastener.
	2. Embed tie sections  in masonry joints. Provide not less than 2 inches (50 mm) of air space between back of masonry veneer and face of sheathing.
	3. Locate anchor sections to allow maximum vertical differential movement of ties up and down.
	4. Space anchors as indicated, but not more than 18 inches (458 mm) o.c. vertically and 16 inches (610 mm) o.c. horizontally, with not less than 1 anchor for each 2 sq. ft. (0.2 sq. m) of wall area. Install additional anchors within 12 inches (305 mm)...
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	3.12 CONTROL AND EXPANSION JOINTS
	A. General: Install control and expansion joint materials in unit masonry as masonry progresses. Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry as follows :
	1.
	1. Install preformed control-joint gaskets designed to fit standard sash block.

	A.
	A.
	C. Form expansion joints in brick as follows:
	1.
	1.
	1.
	1. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 inch (10 mm)   for installation of sealant and backer rod specified in Section 07920 "Joint Sealants."

	D. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a compressible filler of width required for installing sealant and backer rod specified in Section 07920 "Joint Sealants," but not less than 3/8 inch (10 mm) .
	1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.


	3.13 LINTELS
	A. Install steel lintels where indicated.
	B. Provide   masonry lintels where shown and where openings of more than 12 inches (305 mm) for brick-size units and 24 inches (610 mm) for block-size units are shown without structural steel or other supporting lintels.
	C. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated.

	3.14 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS
	A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated. Install vents at shelf angles, ledges, and other obstructions to upward flow o...
	B. Install flashing as follows unless otherwise indicated:
	1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar. Before covering with mortar, seal...
	2. At multiwythe masonry walls, including cavity walls, extend flashing through outer wythe, turned up a minimum of 4 inches (100 mm), and through inner wythe to within 1/2 inch (13 mm) of the interior face of wall in exposed masonry. Where interior f...
	1.
	3. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer, and up face of sheathing at least 8 inches (200 mm); with upper edge tucked under building paper or building wrap, lapping at least 4 inches (100 mm).
	4. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into masonry at each end. At heads and sills, extend flashing 6 inches (150 mm) at ends and turn up not less than 2 inches (50 mm) to form end dams.
	5. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to top of metal drip edge.
	6. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to top of metal flashing termination.
	7. Cut flexible flashing off flush with face of wall after masonry wall construction is completed.

	A.
	A.
	C. Install weep holes in head joints in exterior wythes of first course of masonry immediately above embedded flashing and as follows:
	1.
	1. Cover cavity side of weep holes with plastic insect screening at cavities insulated with loose-fill insulation.
	2. Trim wicking material flush with outside face of wall after mortar has set.

	A.
	A.
	A.
	D. Place cavity drainage material in cavities to comply with configuration requirements for cavity drainage material in "Miscellaneous Masonry Accessories" Article.
	E. Install vents in head joints in exterior wythes at spacing indicated. Use   open head joints to form vents.
	1. Close cavities off vertically and horizontally with blocking in manner indicated. Install through-wall flashing and weep holes above horizontal blocking.


	3.15 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than  12.67 ft. (3.86 m) .


	3.16 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas, as needed to perform tests and inspections. Retesting of materials that fail t...
	B. Inspections: Level 1  special inspections according to the "International Building Code."
	1. Begin masonry construction only after inspectors have verified proportions of site-prepared mortar.
	2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, and locations of reinforcement.

	C. Testing Prior to Construction: One set of tests.
	D. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof.
	E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C 67 for compressive strength.
	F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for compressive strength.
	G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to ASTM C 780.
	H. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.
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	3.17 PARGING
	A. Parge exterior faces of below-grade masonry walls, where indicated, in 2 uniform coats to a total thickness of 3/4 inch (19 mm). Dampen wall before applying first coat and scarify first coat to ensure full bond to subsequent coat.
	B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface variation of 1/8 inch per foot (3 mm per 300 mm). Form a wash at top of parging and a cove at bottom.
	C. Damp-cure parging for at least 24 hours and protect parging until cured.

	3.18 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance. Prepare joints for ...
	C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written instructions.
	4. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.
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	3.19 MASONRY WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.
	B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	1. Crush masonry waste to less than 4 inches (100 mm) in each dimension.
	2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste. Fill material is specified in Section 02130 "Earthwork."
	3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade.

	C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.



	05120 FL - STRUCTURAL STEEL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Structural steel.
	2. Prefabricated building columns.
	3. Field-installed shear connectors.
	4. Grout.

	B. Related Requirements:
	1.
	1. Section 05310 "Steel Deck" for field installation of shear connectors through deck.
	1.
	1.
	2. Section 13125 "Metal Building Systems" for structural steel.


	1.3 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."

	1.1
	1.4 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorage items to be embedded in or attached to other construction without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for installation.

	1.1
	1.1
	1.1
	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	A.
	A.
	A.
	A.
	B. Shop Drawings: Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Include embedment Drawings.
	3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld. Show backing bars that are to be removed and supplemental fillet welds where backing bars are to remain.
	4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. Identify pretensioned and slip-critical, high-strength bolted connections.

	C. Delegated-Design Submittal: For structural-steel connections indicated to comply with design loads, include analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For professional engineer.
	B. Welding certificates.
	C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that shop primers are compatible with topcoats.
	D. Mill test reports for structural steel, including chemical and physical properties.
	E. Product Test Reports: For the following:
	1. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	1.
	1.
	1.
	2. Shop primers.
	3. Nonshrink grout.

	A.
	F. Survey of existing conditions.

	1.1
	1.7 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	A.
	B. Comply with applicable provisions of the following specifications and documents:
	1. AISC 303.
	1.
	2. AISC 360.
	3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."


	1.8 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.
	1. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures. Repair or replace damaged materials or structures as directed.

	B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.
	1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes repackaging and seals containers.
	2. Clean and relubricate bolts and nuts that become dry or rusty before use.
	3. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM F 1852 fasteners and for retesting fasteners after lubrication.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Connections: Provide details of simple shear connections required by the Contract Documents to be selected or completed by structural-steel fabricator, including comprehensive engineering analysis by a qualified professional engineer, to withstand ...
	1. Select and complete connections using schematic details indicated and AISC 360.
	2. Use Load and Resistance Factor Design; data are given at factored-load level.

	A.
	B. Construction:  Combined system of moment frame and braced frame.

	2.2 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A 992/A 992M.
	B. Channels, Angles-Shapes:  ASTM A 36/A 36M.
	C. Plate and Bar:  ASTM A 36/A 36M.
	A.
	D. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.
	A.
	E. Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B.
	A.
	A.
	A.
	A.
	F. Welding Electrodes: Comply with AWS requirements.

	2.3 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washer...
	B. Unheaded Anchor Rods:  ASTM F 1554, Grade 36.
	1. Configuration:  Straight.
	2. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.
	3. Plate Washers: ASTM A 36/A 36M carbon steel.
	4. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel.
	5. Finish:  Plain Hot-dip zinc coating, ASTM A 153/A 153M, Class C.
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	2.4 PRIMER
	A. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79 and compatible with topcoat.

	1.1
	2.5 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.6 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. Camber structural-steel members where indicated.
	2. Fabricate beams with rolling camber up.
	3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain markings until structural steel has been erected.
	4. Mark and match-mark materials for field assembly.
	5. 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.
	1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1/D1.1M.

	C. Bolt Holes: Cut, drill, 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 2, "Hand Tool Cleaning."
	A.
	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. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.
	3. Weld threaded nuts to framing and other specialty items indicated to receive other work.


	2.7 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:  Snug tightened.

	B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
	1. Assemble and weld built-up sections by methods that maintain true alignment of axes without exceeding tolerances in AISC 303 for mill material.
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	2.8 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a depth of 2 inches (50 mm).
	2. Surfaces to be field welded.
	1.
	3. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
	4. Galvanized surfaces.
	5. Surfaces enclosed in interior construction.

	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.
	1. SSPC-SP 3, "Power Tool Cleaning."

	A.
	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 (0.038 mm). Use priming methods that result in full co...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
	2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection. Change color of second coat to distinguish it from first.


	1.1
	2.9 GALVANIZING
	A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123/A 123M.
	1. Fill vent and drain holes that are exposed in the finished Work unless they function as weep holes, by plugging with zinc solder and filing off smooth.
	2. Galvanize lintels attached to structural-steel frame and located in exterior walls.


	2.10 SOURCE QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform shop tests and inspections.
	1. Provide testing agency with access to places where structural-steel work is being fabricated or produced to perform tests and inspections.

	B. Bolted Connections: Inspect and test shop-bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Welded Connections: Visually inspect shop-welded connections according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	1. Liquid Penetrant Inspection: ASTM E 165.
	2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or zones of incomplete fusion or penetration are not accepted.
	3. Ultrasonic Inspection: ASTM E 164.
	4. Radiographic Inspection: ASTM E 94.

	A.
	A.
	A.
	A.
	D. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, and other embedments for compliance with requirements.
	1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods, and other embedments showing dimensions, locations, angles, and elevations.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 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 pe...

	1.1
	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.
	B. Baseplates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.
	1. Set plates for structural members on wedges, shims, or setting nuts as required.
	2. Weld plate washers to top of baseplate.
	3. Snug-tighten anchor rods after supported members have been positioned and plumbed. Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.
	4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. Comply with manufacturer's written installation instructions for shrinkage-resistant grouts.

	C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."
	D. 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 com...
	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.

	E. Splice members only where indicated.
	F. Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.
	G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts.

	1.1
	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type:  Snug tightened.

	B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.
	1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.
	1.
	2. Assemble and weld built-up sections by methods that maintain true alignment of axes without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," for mill material.
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	3.5 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special inspections:
	1. Verify structural-steel materials and inspect steel frame joint details.
	2. Verify weld materials and inspect welds.
	3. Verify connection materials and inspect high-strength bolted connections.

	B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	C. Bolted Connections: Inspect bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	D. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.
	1. In addition to visual inspection, test and inspect field welds according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	a. Liquid Penetrant Inspection: ASTM E 165.
	b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or zones of incomplete fusion or penetration are not accepted.
	c. Ultrasonic Inspection: ASTM E 164.
	d. Radiographic Inspection: ASTM E 94.
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	3.6 REPAIRS AND PROTECTION
	A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair galvanizing to comply with ASTM A 780/A 780M.
	B. 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.




	05500 Metal Fabrications
	05521 Pipe and Tube Railings
	06100 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.
	1.
	2. Framing with engineered wood products.
	1.
	1.
	3. Wood blocking, cants, and nailers.
	4. Wood furring and grounds.
	5. Utility shelving.
	6. Plywood backing panels.

	B. Related Requirements:
	1.
	1.
	1. Section 06160 "Sheathing."
	2. Section 06175 "Shop-Fabricated Wood Trusses" for wood trusses made from dimension lumber.


	1.01
	1.03 DEFINITIONS
	A. Exposed Framing:  Framing not concealed by other construction.
	B. Dimension Lumber:  Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 inches nominal (114 mm actual) in least dimension.
	C. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1.
	1. NLGA:  National Lumber Grades Authority.
	1.
	2. SPIB:  The Southern Pine Inspection Bureau.


	1.01
	1.01
	1.04 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. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.  Indicate type of preservative used and net amount of preservative retained.
	1.
	1.
	2. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.
	3. Include copies of warranties from chemical treatment manufacturers for each type of treatment.

	B. Fastener Patterns:  Full-size templates for fasteners in exposed framing.

	1.05 INFORMATIONAL SUBMITTALS
	A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit stresses.  Indicate species and grade selected for each use and design values approved by the ALSC Board of Review.
	B. Evaluation Reports:  For the following, from ICC-ES:
	1. Wood-preservative-treated wood.
	1.
	2. Engineered wood products.
	1.
	3. Power-driven fasteners.
	4. Powder-actuated fasteners.
	5. Expansion anchors.
	6. Metal framing anchors.


	1.06 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the material bearing the classification marking is representative of the material tested.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.01 WOOD PRODUCTS, GENERAL
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated.
	C. Engineered Wood Products:  Provide engineered wood products acceptable to authorities having jurisdiction and for which current model code research or evaluation reports exist that show compliance with building code in effect for Project.
	1. Allowable Design Stresses:  Provide engineered wood products with allowable design stresses, as published by manufacturer that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational e...


	2.02 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact ...
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.  Do not use inorganic boron (SBX) for sill plates.

	A.
	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or that does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat items indicated on Drawings, and the following:
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete.
	1.
	1.
	3. Wood floor plates that are installed over concrete slabs-on-grade.


	2.03 DIMENSION LUMBER FRAMING
	A. Non-Load-Bearing Interior Partitions:  Construction or No. 2 grade.
	1. Application:  Interior partitions not indicated as load-bearing.
	2. Species:
	a. Hem-fir (north); NLGA.
	b. Mixed southern pine; SPIB.
	c. Spruce-pine-fir; NLGA.


	A.
	B. Load-Bearing Partitions:  No. 2 grade.
	1. Application:  Exterior walls andinterior load-bearing partitions.
	2. Species:
	a. Hem-fir (north); NLGA.
	b. Southern pine; SPIB.
	c. Mixed southern pine; SPIB.
	d. Spruce-pine-fir; NLGA.


	A.
	A.
	A.
	A.
	A.
	C. Ceiling Joists:  Construction or No. 2 grade.
	1. Species:
	a. Hem-fir (north); NLGA.
	b. Southern pine; SPIB.
	c. Mixed southern pine; SPIB.
	d. Spruce-pine-fir; NLGA.


	D. Joists, Rafters, and Other Framing Not Listed Above:  No. 1 grade.
	1. Species:
	a. Hem-fir (north); NLGA.
	b. Southern pine; SPIB.
	c. Mixed southern pine; SPIB.
	d. Spruce-pine-fir; NLGA.
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	2.04 ENGINEERED WOOD PRODUCTS
	A. Engineered Wood Products, General:  Products shall contain no urea formaldehyde.
	B. Source Limitations:  Obtain each type of engineered wood product from single source from a single manufacturer.
	C. Laminated-Veneer Lumber:  Structural composite lumber made from wood veneers with grain primarily parallel to member lengths, evaluated and monitored according to ASTM D 5456 and manufactured with an exterior-type adhesive complying with ASTM D 2559.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Boise Cascade Corporation.
	b. Finnforest USA.
	c. Georgia-Pacific.
	d. Jager Building Systems Inc.
	e. Louisiana-Pacific Corporation.
	f. Pacific Woodtech Corporation.
	g. Roseburg Forest Products Co.
	h. Standard Structures Inc.
	i. Stark Truss Company, Inc.
	j. West Fraser Timber Co., Ltd.
	k. Weyerhaeuser Company.

	1.
	2. Extreme Fiber Stress in Bending, Edgewise:  2250 psi (15.5 MPa) for 12-inch nominal- (286-mm actual-) depth members.
	3. Modulus of Elasticity, Edgewise:  1,800,000 psi (12 400 MPa).
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	2.05 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	1.
	3. Cants.
	4. Furring.
	5. Grounds.
	6. Utility shelving.

	B. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species.
	A.
	C. For utility shelving, provide lumber with 19 percent maximum moisture content and any of the following species and grades:
	1.
	1. Mixed southern pine; No. 1 grade; SPIB.
	1.
	2. Spruce-pine-fir (south) or spruce-pine-fir; Select Merchantable or No. 1 Common grade;  NLGA, or WWPA.

	D. For concealed boards, provide lumber with 19 percent maximum moisture content and any of ]the following species and grades:
	a. Hem-fir (north); NLGA.
	b. Southern pine; SPIB.
	c. Mixed southern pine; SPIB.
	d. Spruce-pine-fir; NLGA.

	E. 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.
	F. 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.
	G. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of producing bent-over nails and damage to paneling.

	2.06 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels:  DOC PS 1, Exterior, C-C Plugged, in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.

	2.01
	2.07 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	A.
	E. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.
	F. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry assemblies and equal to four times the load impos...
	1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.
	2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade A1 or A4).


	2.08 METAL FRAMING ANCHORS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Cleveland Steel Specialty Co.
	2. KC Metals Products, Inc.
	3. Phoenix Metal Products, Inc.
	1.
	1.
	4. USP Structural Connectors.

	B. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, that meet or exceed those of basis-of-design products.  Manufacturer's published values shall be determined from empirical data or by rational engi...
	C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60 (Z180) coating designation.
	1. Use for interior locations unless otherwise indicated.

	D. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 ...
	1. Use for exterior walkway.
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	2.09 MISCELLANEOUS MATERIALS
	A.
	A. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from manufacturer's standard widths to suit width of sill members indicated.
	A.
	B. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.
	C. Water-Repellent Preservative:  NWWDA-tested and -accepted formulation containing 3-iodo-2-propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active ingredient.


	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring,  nailers, blocking, grounds,  and similar ...
	B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	C. Framing with Engineered Wood Products:  Install engineered wood products to comply with manufacturer's written instructions.
	D. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels.
	A.
	E. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.  Install fasteners through each fastener hole.
	F. Install sill sealer gasket to form continuous seal between sill plates and foundation walls.
	G. Do not splice structural members between supports unless otherwise indicated.
	H. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels.  Space clips not more than 16 inches (406 mm) o.c.
	1.
	2. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately fitted to close furred spaces.
	3. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at ceiling line of top story, and at not more than 96 inches (2438 mm) o.c.  Where fire blocking is not inherent in framing system used, provide closely fitted sol...
	4. Fire block concealed spaces between floor sleepers with same material as sleepers to limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to solidly fill space below partitions.
	5. Fire block concealed spaces behind combustible cornices and exterior trim at not more than 20 feet (6 m) o.c.

	I. Sort and select lumber so that natural characteristics will 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 w...
	J. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.
	2. Use copper naphthenate for items not continuously protected from liquid water.

	K. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

	L. 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 faste...

	3.02 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces unless otherwise indicated.

	3.03 WOOD FURRING INSTALLATION
	A. Install level and plumb with closure strips at edges and openings.  Shim with wood as required for tolerance of finish work.
	B. Furring to Receive Plywood or Hardboard Paneling:  Install 1-by-3-inch nominal- (19-by-63-mm actual-) size furring horizontally at 24 inches (610 mm) 600 mm o.c.
	C. Furring to Receive Gypsum Board:  Install 1-by-2-inch nominal- (19-by-38-mm actual-) size furring vertically at 16 inches (406 mm) o.c.

	3.04 WALL AND PARTITION FRAMING INSTALLATION
	A. General:  Provide single bottom plate and double top plates using members of 2-inch nominal (38-mm actual) thickness whose widths equal that of studs, except single top plate may be used for non-load-bearing partitions.  Fasten plates to supporting...
	1. For exterior walls and interior bearing walls, provide 2-by-6-inch nominal- (38-by-140-mm actual-) size wood studs spaced 16 inches (406 mm) 400 mm o.c. unless otherwise indicated.
	2. For interior partitions, provide 2-by-4-inch nominal- (38-by-89-mm actual-) size wood studs spaced 16 inches (406 mm) 400 mm o.c. unless otherwise indicated.
	3. Provide continuous horizontal blocking at midheight of partitions more than 96 inches (2438 mm) high, using members of 2-inch nominal (38-mm actual) thickness and of same width as wall or partitions.

	B. Construct corners and intersections with three or more studs, except that two studs may be used for interior non-load-bearing partitions.
	C. Frame openings with multiple studs and headers.  Provide nailed header members of thickness equal to width of studs.  Support headers on jamb studs.
	1. For non-load-bearing partitions, provide double-jamb studs and headers not less than 4-inch nominal (89-mm actual) depth for openings 48 inches (1200 mm) and less in width, 6-inch nominal (140-mm actual) depth for openings 48 to 72 inches (1200 to ...
	2. For load-bearing walls, provide double-jamb studs for openings 60 inches (1500 mm) and less in width, and triple-jamb studs for wider openings.  Provide headers of depth indicated.
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	3.05 CEILING JOIST AND RAFTER FRAMING INSTALLATION
	A. Ceiling Joists:  Install ceiling joists with crown edge up and complying with requirements specified above for floor joists.  Face nail to ends of parallel rafters.
	1. Where ceiling joists are at right angles to rafters, provide additional short joists parallel to rafters from wall plate to first joist; nail to ends of rafters and to top plate and nail to first joist or anchor with framing anchors or metal straps...

	B. Rafters:  Notch to fit exterior wall plates and use metal framing anchors.  Double rafters to form headers and trimmers at openings in roof framing, if any, and support with metal hangers.  Where rafters abut at ridge, place directly opposite each ...
	1. At valleys, provide double-valley rafters of size indicated or, if not indicated, of same thickness as regular rafters and 2 inches (50 mm) deeper.  Bevel ends of jack rafters for full bearing against valley rafters.
	2. At hips, provide hip rafter of size indicated or, if not indicated, of same thickness as regular rafters and 2 inches (50 mm) deeper.  Bevel ends of jack rafters for full bearing against hip rafter.

	A.
	C. Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions if any.



	06400 Architectural Woodwork
	07210 Building Insulation
	07212 JM Open-Cell Spray Foam Insulation_3-part specification (6)
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:  Open-cell spray polyurethane foam insulation.

	1.2 RELATED WORK
	A. The following items are not included in this Section and are specified under the designated Sections:
	1. Section 04 20 00 - Unit Masonry assemblies: Cavity wall assemblies.
	2. Section 06 10 00 - Rough Carpentry: Wood framing.
	3. Section 07 21 16 - Fiberglass Building Insulation: Supplemental blanket, batt and roll insulation.
	4. Section 07 26 00 - Vapor Retarders: Vapor retarder materials.
	5. Section 07 27 00 - Air Barriers: Air seal materials to adjacent insulation.
	6. Section 07 62 00 - Sheet Metal Flashing and Trim: Requirements for flashings.
	7. Section 07 92 00 - Joint Sealants: Rod and sealant at control and expansion joints.
	8. Section 07 80 00 - Fire and Smoke Protection: Insulation installed in conjunction with firestopping or smoke containment systems.
	9. Section 09 20 00 - Plaster and Gypsum Board: Wall and ceiling finish and thermal barrier.


	1.3 PERFORMANCE REQUIREMENTS
	A. Conform to applicable code for flame and smoke, concealment, and over coat requirements.
	B.  Spray Applied Polyurethane Insulation is approved for use as a nonstructural thermal insulating material in Type I and V construction under IBC and dwellings under IRC when installed in accordance with ICC ES Report ESR-1655. Insulation is for use...

	1.4 SUBMITTALS
	A. Product Data:  Submit manufacturer's data sheets on each product to be used, including:
	1. Preparation instructions and recommendations.
	2. Storage and handling requirements and recommendations.
	3. Installation methods.

	B. Verification Samples:  For each finish product specified, two samples, minimum size 6 inches (150 mm) square, representing actual product.
	C. Manufacturer's Certificates: Certify products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Company specializing in manufacturing urethane foam products and systems of this section with minimum ten years documented experience.
	B. Installer Qualifications: A current manufacturer’s Qualified Applicator specializing in performing Work of this section with minimum three years documented experience.
	C. Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques and application workmanship.
	1. Finish areas designated by Architect.
	2. Do not proceed with remaining work until workmanship, color, and sheen are approved by Architect.
	3. Refinish mock-up area as required to produce acceptable work.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store products in manufacturer's unopened packaging, clearly marked with the manufacturer's name, brand name, product identification, type of material, safety information, manufacture date, and lot numbers until ready for installation.
	B. Store spray foam materials between 65 degrees F (18 degrees C) and 85 degrees F (29 degrees C) with careful handling to prevent damage to products.
	C. Protect all materials from freezing and other damage during transit, handling, storage, and installation.

	1.7 PRE-INSTALLATION MEETINGS
	A. Convene pre-installation meeting prior to commencing work of this section.
	1. Attendance: Architect, Contractor, manufacturer’s representative and spray insulation applicator.
	2. Agenda: Review installation sequence and scheduling.


	1.8 PROJECT CONDITIONS
	A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results.  Do not install products under environmental conditions outside manufacturer's absolute limits.
	B. Do not apply the polyurethane foam when substrate or ambient air temperatures are below 40 degrees F (4.4 degrees C) or above 120 degrees F (49 degrees C) and relative humidity is greater than 85 percent unless advance means and methods are recomme...
	C. Do not apply polyurethane foam when wind velocity exceeds 15 miles per hour unless advance means and methods are recommended by the manufacturer. Use precautions to prevent damage to adjacent areas from fugitive overspray.


	PART 2 -  PRODUCTS
	2.1 OPEN-CELL SPRAY FOAM INSULATION W/ INTUMESCENT COATING
	A. Basis-of-Design:  JM ocxSPF by Johns Manville, 717 17th Street, Denver, CO 80202.  Tel (800) 654-3103.  www.specJM.com. , BASF Enertite US.
	B. Open Cell Spray Foam Insulation: Two-component, polyurethane cellular foam with a nominal density of 0.5 pcf, as manufactured by Johns Manville. JM ocSPF foam shall have the following minimum physical properties when cured:
	1. Apparent Density: 0.5 pcf when tested in accordance with ASTM D 1622.
	2. R-Value (aged) when tested in accordance with ASTM C 518: 3.9 at 1 inch, 13 at 3.5 inches, 19 at 5.5 inches.
	3. Oxygen Index: 25 when tested in accordance with ASTM D 2863.
	4. Compressive Strength: 0.5 psi when tested in accordance with ASTM D 1621.
	5. Fungi Resistance: Zero Rating when tested in accordance with ASTM G 21.
	6. Air Leakage: Less than 0.02 (L/s)/m2 when tested in accordance with ASTM E 283.
	7. Sound Transmission Coefficient: 51 (STC) when tested in accordance with ASTM E 90.
	8. Noise Reduction Coefficient: 0.7 (NRC) when tested in accordance with ASTM C 423.
	9. Open Cell Content: Greater than 90 percent when tested in accordance with ASTM D 2846.
	10. Tensile Strength: Less than 5 psi when tested in accordance with ASTM D 1623.
	11. Shear Strength: 1.4 psi when tested in accordance with ASTM C 273.
	12. Permeability: 21 perm-inch when tested in accordance with ASTM E 96.
	13. Dimensional Stability:  Less than 15 percent change in volume when tested in accordance with ASTM D 2126.
	14. Surface Burning Characteristics:
	a. Flame Spread/Smoke Developed: At maximum 4 inch (102 mm) thickness, flame spread index of less than 25 and a smoke developed index of less than 450 when tested in accordance with ASTM E 84.
	b. Corner Test: Thickness up to 12 inches (305 mm) for wall cavities and 16 inches for ceiling cavities meets NFPA 286 when covered with 1/2 inch (13 mm) gypsum board or equivalent thermal barrier.


	C. Primer as Applicable to Substrate: A water based epoxy primer to achieve superior adhesion and penetration on concrete, masonry, metal, wood, etc. as supplied by Johns Manville or approved equal.
	D. Intumescent Coating Flame Seal TB, DC315

	2.2 ACCESSORIES
	A. Intumescent coating for spray foam insulation in attic and crawlspace applications, as manufactured by Johns Manville, BASF, Flame Seal, DC315l.
	B. Vapor retarder is specified in Section 07 26 00.
	C. Gypsum board assemblies providing a 15 minute fire separation thermal barrier rating are specified in Section 09 20 00.
	D. Gypsum board assemblies providing a 1 hour fire resistant rating are specified in Section 09 20 00.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Do not begin installation until substrates have been properly prepared.
	B. Verify that all surfaces to receive polyurethane foam insulation are clean, dry and free of dust, dirt, debris, oil, solvents and all materials that may adversely affect the adhesion of the polyurethane foam.
	C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.

	3.2 PREPARATION
	A. Clean surfaces thoroughly prior to installation.
	B. Mask and protect adjacent surfaces from over spray.
	C. Prepare surfaces using the methods recommended by the spray foam manufacturer for achieving the best result for the substrate under the project conditions.
	D. Wood:
	1. Plywood shall contain no more than 18 percent water, as measured in accordance with ASTM D 4449 and ASTM D 4444.
	2. Most untreated and unpainted wood surfaces need not be primed. The spray polyurethane foam can be applied directly to the dry wood. Priming may be required under certain conditions as recommended by the manufacturer.

	E. Steel:
	1. Primed: Clean primed metal surfaces free of loose scale, rust, weathered or chalking paint. Remove grease, oil, or other contaminants with proper cleaning solutions.
	2. Previously Painted: Clean painted metal surface using hand or power tools to remove loose scale and dirt. Remove grease, oil, and other surface contaminants using a power wash technique or proper cleaning solutions.
	3. Galvanized: Clean galvanized steel as recommended by manufacturer. Steel should be primed with primer at the rate of 1 gallon per 300 square feet.
	4. Unpainted Steel: Clean as recommended by manufacturer to prepare the steel surface for the primer. Prime with primer at the rate of 1 gallon per 300 square feet.

	F. Concrete and Masonry: Must be cured and loose dirt and any other contaminants, including asphaltic materials removed. If primer is required, prime at the rate of one gallon per 300 square feet.
	G. Sheathing Board: Most sheathing boards need not be primed prior to the application of sprayed-in-place polyurethane foam.

	3.3 PRIMER APPLICATION
	A. Prepare surfaces and apply primer in accordance with manufacturer's instructions.
	B. Apply primer to the properly prepared substrates in accordance with the manufacturer’s instructions to achieve a minimum thickness of dry film thickness. Allow primer to cure 24 hours prior to application of spray polyurethane foam or other products.

	3.4 INSTALLATION
	A. Install spray foam in accordance with manufacturer's instructions.
	B. Spray polyurethane foam components (A) and (B) shall be processed in accordance with instructions found on the manufacturers product datasheet.
	C. Schedule application to anticipate climatic conditions prior to application to ensure highest quality foam and to maximize yield. All substrates to be sprayed must be dry at the time of application. Moisture in the form of rain, fog, frost, dew, or...
	D. Where spray foam system is installed within attics or crawl spaces where entry is made only for service of utilities, an ignition barrier must be installed in accordance with IBC Section 2603.4.1.6 and IRC Section R314.5.4, as applicable. The ignit...
	E. Application in attics with Intumescent Thermal Barrier Coating:
	1. Spray-applied to the underside of roof decks.
	2. Thickness of open-cell foam applied to the underside of the top space must not exceed 10 inches (254 mm).
	3. Thickness of open-cell foam applied to vertical surfaces must not exceed 12 inches (300 mm).
	4. Open cell foam must be coated uniformly coated with an intumescent coating in accordance with manufacturer’s instructions.
	5. Surfaces to be coated must be dry, clean, and free of dirt, loose debris, and any other substances that could interfere with the adhesion of the coating.
	6. Coating must be applied when ambient and substrate temperatures are above 50 degrees F (10 degrees C) and requires a 24-hour curing time after application.
	7. Intumescent thermal barrier to have been tested as part of the manufacturer’s system. Products by JM, BASF, DC315, Flame Seal TB acceptable provided they are approved by the manufacturer and have been tested as part of the mfgr’s system.
	8. Provide ICC Evaluation Report(s) describing application without a Prescriptive Thermal Barrier.
	9. Provide independent testing agency report of thermal barrier as part of the manufacturer’s system.

	F. Application in attics and crawlspaces with Minimum 1⁄2 inch (12.7 mm) Gypsum Board. (Not Used).
	G. Application on Attic Floors: (Not Used)
	H. One-hour Fire-Resistance Rated Wall Assemblies (Limited Load Bearing): (Not Used)
	1. Interior Face: One layer of 5/8-inch-thick (15.9 mm) Type X gypsum wallboard must be applied parallel to the interior face of 2-by-6 wood studs space a maximum of 16 inches (406 mm) on center and fastened with Type S, 1-5/8 inch (41 mm) long screws...
	2. Exterior or Opposite Face: Another layer of 5/8 inch (15.9 mm) thick Type X gypsum wallboard must be applied in the same manner as the interior face.
	3. Axial Load Design: Axial loads applied to the wall assembly must be limited to the least of the following:
	a. 2,756 pounds (122 642 N) per stud.
	b. A maximum of 51 percent of the load calculated in accordance with Sections 3.6 and 3.7 of the ANSI/AF&PA NDS.


	I. Exothermic Caution:
	1. Polyurethane foam shall be sprayed in minimum 1/2 inch (12.7 mm) thick passes or lifts. Overall thickness applied in one pass shall be limited to a maximum of 6 inches for JM ocSPF open cell foam to avoid fire hazards resulting from excessive heat ...
	2. If a second pass is needed, wait 10 to 15 minutes between passes to allow reaction heat to dissipate. If more passes are needed, wait 30 minutes between passes to allow reaction heat to dissipate.
	3. The exothermic reaction can cause temporary substrate thermal rises in excess of 150 degrees F, which may result in substrate thermal expansion. If the substrate then contracts when the reaction heat dissipates, substrate deformation can occur.
	4. The full thickness of spray polyurethane foam to be applied within any given area should be completed in one day.

	J. Vapor Retarder Application: (NOT USED)
	1. When required, a vapor retarder shall be applied to the substrate to be insulated or to the finished spray polyurethane foam insulation. The predominant direction of the vapor drive determines the location of the vapor retarder relative to the spra...
	2. Apply thermal barriers and vapor retarder (if required) according to ICC recommendations.


	3.5 ACCESSORY APPLICATION
	A. Joint Filler Foam and Caulk: Use joint filler foam and/or caulk to seal around windows, doors, chimneys, electrical raceways, sill plates, multiple studs, etc. Expansion of joint filler foam in a confined space can tighten window frames and door ja...
	B. Vapor retarders are specified in Section 07 26 00.
	C. Air barriers are specified in Section 07 27 00.

	3.6 FIELD QUALITY CONTROL
	A. Protect installed products until completion of project.
	B. Field inspection and testing will be performed under provisions of Section 01 40 00.  Inspection will include verification of insulation and overcoat thickness and density.

	3.7 PROTECTION
	A. Protect installed products until completion of project.
	B. After completing work, clean glass and spattered surfaces.
	C. Touch-up, repair or replace damaged products before Substantial Completion.

	3.8 SCHEDULES
	A. For the following locations, apply the average cured open-cell SPF thickness indicated:
	1. Unvented roof spaces: R-26 (+/-7) inches.




	07270 Firestopping
	07272 Fluid Applied Membrane Air Barrier
	07300 Asphalt Shingles
	07620 Sheet Metal Flashing and Trim
	07920 Joint Sealants
	08110 Steel Doors and Frames
	08210 Wood Door Spec
	USECTION 08210
	PART 1   GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Standard and fire rated type wood doors with flush faces.
	2. Prefit and premachine flush wood doors.

	B. Related Sections:
	1. Section 06100 - Rough Carpentry.
	2. Section 06460 - Wood Frames.
	3. Section 08110 - Hollow Metal Doors and Frames.
	4. Section 08710 - Hardware.
	5. Section 08810 - Glazing: Glass and glazing for doors.
	6. Section 06405 - Architectural Woodwork.


	1.02 REFERENCES
	A. WDMA – Window and Door Manufacturers Association: ANSI/WDMA IS 1-A 1997 Industry Standard for Architectural Flush Wood Doors.
	B. NFPA-80 Standards for Fire Doors. 1999 edition.
	C. Uniform Building Code: UBC 7-2 1997, Fire Test of Door Assemblies.
	D. International Building Code, 2000 edition.

	1.03 SUBMITTALS
	A. Shop Drawings and Product Data:
	1. Submit in accordance with Section 01330.
	2. Indicate general construction, jointing methods, hardware and louver locations, and locations of cut-outs for glass. Indicate thickness of veneers.
	3. Include copy of manufacturers’ installation instructions for fire and smoke seals.
	4. Submittals to include catalog cuts with descriptions of products being used. Highlight items that are to be used in the catalog cut submittal.

	B. Samples:
	1. Submit samples of wood veneer and factory finishing in accordance with WDMA Quality Standards I.S. 1-A.
	2. Submit three finished veneer samples to Architect for approval.
	3. Veneer samples to be a minimum of 6” x 8”.

	C. Certification:
	1. Submit certification that doors and frames comply with UBC 7-2 1997.


	1.04 QUALITY ASSURANCE
	A. Fire-Rated Wood Doors: Provide wood doors which are identical in materials and construction to units tested in door and frame assemblies in accordance NFPA 252 and which are labeled and listed for ratings indicated by ITS – Warnock Hersey, UL or ot...
	1. Doors: Comply with UBC 7-2 1997 Part I and Part II.
	2. Provide intumescent seals in compliance with UL-10C and UL-1784.
	3. Door supplier to furnish Category G, H and F seals as required for UL-10C and UL-1784 compliance.

	B. WDMA I.S. 1-A Quality Standard: Window and Door Manufacturers Association Quality Standards for grade of door, core, construction, finish, and other requirements.
	C. Temperature Rise Rating: At stairwell enclosures, provide doors which have Temperature Rise Rating of 250 degrees F maximum in 30 minutes of fire exposure.
	D. Field verify hardware locations for doors scheduled for existing frames. Machine doors for proper fit and operation. Notify Architect in writing of existing conditions that are incompatible with, including but not limited to, frames, hardware, labe...

	1.05 PRODUCT HANDLING
	A. Plastic wrap and protect wood doors during transit, storage and handling to prevent damage, soiling or deterioration. Follow the Care and Installation guidelines as described in WDMA I.S. 1-A.

	1.06 GUARANTY/WARRANTY
	A. Guarantee: Provide manufacturer’s guarantee for all wood doors. Guarantee period: Lifetime of original installation.  Doors exhibiting defects in materials or workmanship including warp and delamination within guarantee period shall be replaced (in...

	PART 2   PRODUCTS
	2.01 ACCEPTABLE MANUFACTURERS
	A. Graham Manufacturing
	B. Eggers Industries
	C. Algoma Hardwoods
	D. Marshfield Door Systems
	E.

	2.02 MATERIALS
	A. Door Construction:
	1. Non-Fire Rated Doors: Thickness: 1-3/4 inches, interior flush wood, bonded, solid core conforming to WDMA I.S. 1-A and the following;
	a) Core: bonded particle core (PC) conforming to WDMA I.S. 1-A.
	b) Door construction shall conform to WDMA I.S. 1-A Premium Grade requirements.
	c) Stiles: Edge band or hardwood to match face veneer over structural composite lumber (SCL), glued to core.
	d) Rails: Mill option hardwood or SCL. Top and bottom: 2 inches.
	e) Facing: Wood veneer as specified.

	2. Fire Rated Doors: Thickness: 1-3/4 inches, interior flush wood, bonded, solid core conforming to WDMA I.S. 1-A 2003 and the following;
	a) Core: bonded mineral core (FD) conforming to WDMA I.S. 1-A.
	b) Door construction shall conform to WDMA I.S. 1-A Premium Grade requirements.
	c) Stiles: Edge band or hardwood to match face veneer over mineral composite, glued to core.
	d) Rails: Mineral composite as required by fire door authorities. Top and bottom: as required by manufacturer’s fire door authorities.
	e) Facing: Wood veneer as specified.


	B. WOOD VENEER
	1. Door face veneers shall meet HPVA “A” grade quality standards conforming to WDMA I.S. 1-A for transparent or semi-transparent finish.  Minimum face veneer thickness shall be 1/50” at 12% moisture content after finish sanding.
	2. Species: Select Red Oak
	3. Face Cut:  Plain Sliced
	4. Face Assembly: Book Match
	5. Face Symmetry: Running Match

	C. ADHESIVES
	1. Adhesives: Face to core adhesives shall be Type I or Type II as appropriate for location in building.  Adhesives must be classified Type I or Type II per WDMA TM-6 “Adhesive Bond Test Method.”  Type I adhesives shall be used for doors in exterior a...

	D. CORE
	1. Non-rated and 20 minute doors: Solid particleboard.
	2. Fire-rated doors: Non-combustible mineral core containing no asbestos.
	2.03 FACTORY FINISHING
	A. Comply with referenced WDMA IS 1A “Factory Finishing.”.
	B. Pre-finish wood doors at factory.
	C. Transparent Finish: WDMA System TR-6.
	D. Finish to match samples approved by Architect.


	2.04 ACCESSORIES
	A. Astragals:
	1. Provide steel overlapping astragals at pairs of doors the have locksets scheduled. For pairs of doors that swing out and have locksets scheduled overlapping astragal is to be on the active leaf and to cover the meeting stile margin. Coordinate with...
	2. Coordinate with Section 08710 and prepare astragals to receive scheduled hardware in accordance with the approved finish hardware schedule.

	B. Vision Frames:
	1. Non-rated doors: Flush wood frames, hardwood to match facing.
	2. 20 minute fire rated doors: Provide manufacturer's tested metal clip or comparable system with wood stop appearance.
	3. Fire-rated doors: ITS – Warnock Hersey or UL approved glazing system.
	4. Glass: Refer to Section 08810 for glass types.


	2.05 FABRICATION
	A. Doors shall be UL-10C Category  A.
	B. Fabricate wood doors in accordance with requirements of WDMA I.S. 1-A Quality Standards.
	C. Fabricate fire rated doors in accordance with requirements of ITS – Warnock Hersey or Underwriters' Laboratories, with metal label on each door including UL-10C.
	D. Make cut-outs and provide stops for glass and louvers. Install metal door louvers. Seal cut-outs prior to installation of moldings.
	1. For full light doors: Provide cut out from flush wood door, with vertical grain direction.

	E. Bevel lock and hinge edges of single acting doors 3 degrees or 1/8 inch in 2 inches. Radius strike edge of double acting swing doors as required by pivot hinge manufacturer.
	F. Prepare doors to receive hardware. Refer to Section 08710 - Hardware and NFPA 80 for hardware requirements including UL-10C.
	1. Prefit and bevel to net opening size less approximately 1/4 inch in width on single swing doors 3/16 inch in width for paired doors.  Provide 1/4 inch clearance above finished floor, unless otherwise indicated on drawings. Provide 1/8 inch clearanc...
	2. Slightly ease vertical edges.

	G. Fire Rated Pair of Doors; greater than 20 minute: Supply overlapping astragals or metal edge sets only as required by NFPA 80 1999 or by door manufacturer’s fire door authorities.  If an astragal is required, to comply with fire rated labeling requ...
	H. Doors with lock rails: machine doors so that hardware is installed on C/L (Center Line) of lock rail. Applies specifically to G2 and 6 panel doors. Verify orientation with Architect for other profiles. Coordinate with Section 08110 and 08710.
	I. Doors with Vision Lite(s): Coordinate with hardware supplier to confirm that exit devices to not conflict with lite(s) on doors, where devices cross over lite(s) notify Architect in writing with a detailed sketch and receive written acceptance from...


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Examine installed door frames before hanging doors.
	B. Verify that frames comply with indicated requirements for type, size, location, and swing characteristics and have been installed with plumb jambs and level heads.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Handle doors in accordance with recommendations of WDMA I.S. 1-A, “Care and Installation at Job Site.”
	B. Condition doors to average temperature and humidity in area of installation for not less than 48 hours prior to installation.  Store doors per recommendations of WDMA I.S. 1-A, “Care and Installation at Job Site.”
	C. Install in neat and workmanlike manner, free from hammer or tool marks, open joints or slivers.
	D. Set plumb, level, square and true. Install work after building humidity is at acceptable level.
	E. Remove and replace all doors found to be warped, twisted, bowed, or otherwise damaged.  Do not install doors which cannot be properly fitted to frames.
	F. Adjust doors and hardware and other moving or operating parts to function smoothly and correctly.
	G. Ensure that smoke gaskets are in-place before door installation.

	3.03 cleaning and protection
	A. Clean doors and hardware in compliance with manufacturers printed instructions.
	B. Do not partially cover door surfaces with paper, cardboard, or any other opaque covering that will create uneven aging of wood veneer.
	C. Protect doors as directed under Section 01700.
	D. Refinish or replace doors damaged during installation. Repaired doors to meet OEM standards, if repair does not meet OEM standards damaged doors are to be replaced.


	END

	08410 Aluminum Entrances and Storefronts
	08460 Automatic Swing Door Operator
	08710 Finish Hardware
	SECTION 08710
	PART 1 General
	1.01 description of work
	A. Work under this section comprises of providing hardware specified in this Section and noted on the drawings for a complete and operational system. For any door or opening not mentioned in the following, furnish hardware of the same type as a simila...
	B. Including but not limited to:
	1. Hinges-Pivots
	2. Flush bolts
	3. Locksets and Cylinders
	4. Exit Devices and Mullions
	5. Push/Pull Plates
	6. Closers
	7. Kick/Mop and Protection Plates
	8. Stops, Wall Bumpers, O.H. Controls and Silencers
	9. Thresholds, Sweeps and Weatherstrips
	10. Miscellaneous Trim and Accessories

	1.02 related documents:
	A. Related documents, Drawings and General Provisions of Contract including General Provisions and Supplementary Conditions and Division 1 Specification Sections apply to this Section.

	1.03 related work, specified elsewhere that should be examined for its effect upon this section:
	A. Section 06220- Finish Carpentry
	B. Section 08110 – Hollow Metal Work
	C. Section 08210 – Wood Doors
	D. Section 08400 – Aluminum Entrances and Storefronts
	E. Section 01340 – Detection and Alarm
	F. Division 16     -  Electrical

	1.04 REFERENCES
	A. Applicable publications: The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.
	B. State and Local Codes, including the Authority Having Jurisdiction (AHJ).
	C. American National Standards Institute (ANSI)
	1. ANSI A117.1-1998, Providing Accessibility and Usability for Physically Handicapped People
	2. ANSI/BHMA A156 (current document)
	D. National Fire Protection Association (NFPA)
	E. Underwriter's Laboratories, Inc. (UL) - UL Standards for Safety:

	1.05 submittals
	A. Submit in accordance with Division 1. Provide items, articles, materials, operations and methods listed, mentioned or specified in this Section (including extra material) or on drawings, in quantities as required to complete project. Provide hardwa...
	B. Hardware Schedules: Submit six [6] copies of the finish hardware schedule and three [3] copies of catalog cuts for each item to the Architect for approval. Mark scheduled hardware items with highlighter. Approval will in no way relieve the Contract...
	C. Coordination Schedule for Electrified Hardware: Produce a separate hardware schedule aside from the complete hardware schedule that contains headings with electrified hardware. Use same heading numbers as used in overall hardware schedule. After ea...
	D. Monitoring: Including but not limited to, Monitor Strikes, Latch bolt monitors, Door status switches, door position switches. Wire normally closed.
	E. Certification of Compliance: Submit information necessary to indicate compliance with these specifications as required.
	F. Templates: Send templates for finish hardware items the door and frame supplier within three [3] working days after receipt of approved schedule.

	1.06 quality assurance
	A. Manufacturers Requirements: Repair or replace damaged or defective materials prior to shipment. Repaired products to meet OEM (Original Manufacturers Equipment) standards.
	B. Supplier Qualifications: A recognized architectural door hardware supplier, with  office and warehousing facilities that has a record of successful in-service performance for supplying door hardware similar in quantity, type, and quality to that in...
	C. Field Verification: Field verify existing doors and frames receiving hardware. Verify hardware is compatible with the existing door/frame preparation, reinforcements and existing conditions. Advise Architect in writing of any incompatibility issues...
	D. Regulatory Requirements: Comply with requirements of ADA, State Codes, Local Codes, NFPA 80, NFPA101 and NFPA 252 in providing hardware for fire rated openings.
	E. Product Standards: BHMA/ANSI A156.
	1. Hinges, Mortise Locks and Latches, Closers, Thresholds, Trim, Finishes and other miscellaneous hardware: Complying with requirements of ANSI A156 standards for quality, construction, performance and operation applicable for specified hardware. Curr...
	2. After market modifications to products for electrification are not acceptable. Electrified hardware items to be electrified by the original manufacturer in order to preserve manufacturers warranty.
	F. Pre-Installation Conference: Require attendance for the GC project manager & superintendent, material supplier and installer.
	G. Keying Meeting: Schedule key meeting within two weeks of awarding purchase order for finish hardware to establish keying requirements. BEST Access of Georgia and Owner are to attend this meeting. Notify participants of time and place of meeting at ...

	1.07 delivery and storage
	A. Tag each item or package according to the approved finish hardware schedule, and include manufacturers instructions with each item or package.
	B. Deliver hardware in manufacturers original packaging.
	C. Inventory door hardware jointly with representatives of hardware supplier and hardware installer until each is satisfied that count is correct.
	D. Provide secure lock-up for door hardware delivered to the Project, but not yet installed.
	E. Store Finish Hardware per manufacturers recommendations.

	1.08 warranty
	A. T-Zone bored in lever locks: Ten [10] year warranty.
	B. Heavy duty bored lever locks bi-directional and freewheeling (clutched): Five [5] year warranty.
	C. Mortise locksets: Five [5] year warranty.
	D. Exit devices: Five [5] year warranty.
	E. Door closer bodies: Ten [10] year warranty.


	PART 2 products
	2.01 general
	A. Provide ADA compliant hardware in fully functional hardware sets and systems that operate and function to meet code, manufacturer, system and hardware set requirements. Including but not limited to drop plates, glass bead shim kits, vertical rod ex...

	2.02 fasteners
	A. Furnish with hardware with appropriate necessary screws, bolts and other fasteners of suitable size and type to anchor hardware in position for a long life under hard use. Install hardware with fasteners furnished by the hardware manufacturer. USE ...
	B. Furnish fasteners where necessary with expansion shields, toggle bolts and other anchors according to the material to which the hardware is to be applied and the recommendation of the hardware manufacturer. MOUNT EXIT DEVICES, DOOR CLOSERS AND O.H....
	C. Design of anchors to harmonize with the hardware as to material and finish.

	2.03 hinges
	A. Butt Hinges: Hinges to conform to ANSI/BHMA A156.1-2000 Buts and Hinges. Provide five-knuckle, button tip, template butts with non-rising loose pins. Provide non-removable (NRP) and Safety Studs (SSF) for exterior out-swing doors as shown. Exterior...
	B. Pin and Barrel Continuous Hinges: Continuous gear hinges to conform to requirements of ANSI/BHMA A156.26-2000 Continuous Hinges. Continuous pin and barrel hinges to be 14 gage type 304 stainless steel at exterior and wet or humid areas. Steel hinge...
	C. Geared Aluminum Continuous Hinges: Continuous gear hinges to conform to requirements of ANSI/BHMA A156.26-2000 Continuous Hinges. Provide heavy duty geared hinges with fire pins at fire rated openings where required. Gear hinges to be appropriate l...
	D. Acceptable manufacturers and products:

	2.04 locksets
	A. Locksets, latchsets and trim to be of one of the manufacturers listed and subject to compliance with the specification. Provide emergency keys for privacy function latchsets, two per privacy set.
	B. Coordinate with door supplier and installer:
	1. Doors with lock rails: Hardware to be mounted at centerline of lock rail.
	2. Reverse hand pairs of doors with overlapping astragal on active leaf provide 7/8” LTC flat strike.
	C. Provide mortise locks with 1” throw stainless steel deadbolts with hardened steel rollers and ¾” stainless steel latchbolts. Locksets to be reversible without taking the lock case apart. Lock case to be 12ga. Lock front to be 1/8” thick. Locks to m...
	D. Bored Lever Locks specified as such to meet or exceed the requirements of ANSI A156.2, Series, 4000, Grade 1 or Grade 2 as shown. Provide ¾” throw latchbolt at exterior and fire rated pairs of doors.
	E. Provide lock functions as listed in the individual hardware sets, no exceptions.
	F. Acceptable products subject to compliance with the above requirements:

	2.05 TRIM
	A. Provide trim for locks and latches as manufactured by lock/latch manufacturer.
	B. Tactile Warning: Milled or knurled. Abrasive tactile warning methods are not acceptable.

	2.06 keying and cylinders
	A. Locksets and cylinders to be Grandmasterkeyed, Masterkeyed and Construction Masterkeyed into Owners existing BEST Patented key system and keyed alike in sets as required.
	B. Permanent Best Cores and keys are furnished by hardware supplier and to be installed by Owner.
	C. Provide keyed construction cores at exteriors, electrical rooms, mechanical rooms, hardware mullions and storage rooms. Owner to remove construction cores and install permanent cores not less that three days prior to date of substantial completion....
	D. Provide the following:
	1. Six [6] Grand Master Keys each system.
	2. Six [6] Master Keys each system.
	3. Ten [10] Construction Masterkeys each system.
	4. Three [3] change keys per cylinder or lockset.
	E. BEST Access of Georgia to deliver permanent keys directly to the owner. A receipt signed by the Owner will evidence this delivery.
	F. Cylinders, Keys and Cores: BEST only, no substitution. Provide cylinders with optional trim rings, tail pieces and cams as required for proper installation. Provide nickel silver keys.

	2.07 exit devices
	A. Exit devices and trim to be of one manufacturer as hereafter listed and in the hardware sets for continuity of design and consideration of the warranty. Exit devices to be “UL” listed for life safety. Exit devices for labeled fire doors to have “UL...
	B. Acceptable products subject to compliance with the above requirements:

	2.08 closers
	A. Provide heavy duty, surface mounted, hydraulic type with full rack and pinion construction.  Size closers at the time of installation in accordance with the manufacturers’ recommendations at the building site.  Closers to be the product of a single...
	B. Acceptable products subject to compliance with the above requirements:

	2.09 miscellaneous hardware
	A. Push Plates, Pull Plates, Kick Plates, Flush bolts, Stops, O.H. Stops and Holders, Lock Guards.
	B. Acceptable products subject to compliance:
	1. Protection Plates, Push Plates and Pull Plates: Plates that are 16” or more aff to be beveled four sides. Acceptable manufacturers: Burns, Elmes, Hiawatha, McKinney, Rockwood, Trimco.
	a. Kick Plates: .050” thick, 10” high x 2” LDW (Less than Door Width). Adjust width as required where used with edge guards and edge guard continuous hinges. Adjust height as required to accommodate bottom rail dimensions.
	b. Mop Plates: .050” thick, 4” high x 1” LDW (Less than Door Width). Adjust width as required where used with edge guards and edge guard continuous hinges.
	c. Armor Plates: .050” thick, 31” high x 2” LDW (Less than Door Width). Adjust width as required where used with edge guards and edge guard continuous hinges.
	d. Push Plates: .050” thick, 8” wide x 16” high. Adjust width and height as required where narrow stile doors are used.
	e. Pull Plates: Plate .050” thick, 4” wide x 16” high. Pull: 8” C to C x 1” diameter round pull. Pull to be solid stock. Hollow or wrought pulls are not acceptable. Provide concealed mounting.
	2. Wall Stops: Provide cast wall stops with appropriate anchor for wall condition. Acceptable manufacturers: Burns, McKinney, Rockwood, Trimco.
	3. O.H. Stops & Holders: Provide thru bolt fasteners for surface mounted stops and holders. Acceptable manufacturers: Rixon, Corbin Russwin, Sargent.
	4. Lock Guards: Provide stainless steel lock guards (latch protectors) minimum 14 gage with frame stud and carriage or thru bolts.

	2.10 Electrified Hardware
	A. General: Provide hardware in compliance with A156.31.2001 Electrified Strikes and Activators, A156.29.2001 Exit Locks and Alarms, A156.25.2002 Electrified Locking Devices, A156.23.1999 Recommended Practices for Electromagnetic Locks, and A156.15.20...
	B. Acceptable products subject to compliance:
	1. Surface Mounted Electromagnetic Locks: Folger Adam, Sargent, Securitron.
	2. Concealed Electromagnetic Locks: Securitron.
	3. Magnetic Holders: Provide extensions as required for door to hold open parallel to wall. HES, Rixon, Sargent.
	4. Power Supplies: Provide power supply (model with accessories and quantity) as recommended by manufacturer of load for optimal product performance. Where proprietary power supplies are used and require connection to line voltage coordinate with Divi...
	5. M.O.V./Power Controller: Provide power controller for each solenoid or coil operated load. Including but not limited to Electric Locks, Electrified Lever Trim, Electric Strikes, Electric Exit Hardware: HES 2005 Smart Pac II.
	6. Electric Strikes: HES, Folger Adam, Securitron.
	7. Door Position Switches: Mount switches with screws.
	High Security:
	Standard Security:

	2.11 thresholds, sweeps and weatherstrip
	A. Provide hardware that complies with ANSI A156.22.2003 Door Gasketing and Edge Seal Systems subject to compliance. Hardware to be of same profile, fastening method and seal type material as specified.
	1. Extruded Thresholds: Provide stainless steel machine screws x lead expansion shields. Fastener holes to be maximum of 24” o.c. and symmetrical with center of door opening.
	2. Cast Thresholds: Provide cast on anchors and slip resistant surfacing.
	B. Acceptable manufacturers:
	1. Granite States
	2. Hager
	3. McKinney
	4. Reese
	5. Pemko
	6. Wooster
	7. Zero

	2.12 fire and somke seals
	A. Seals for fire and smoke doors provided under section 08110 and 08210.

	2.13 SILENCERS
	A. Provide punch in silencers of pneumatic design for mounting to metal door frames. Silencers to meet the requirements of ANSI A156.16. Provide 3 each silencers for single doors and 2 each silencers for pairs of doors. Do not provide silencers for do...

	2.14 KEY CABINET
	A. Provide key cabinet with hinged panel and pin tumbler lock in a surface mount wall unit. Key cabinet to have a two tag type system with a key loan register for the tracking of signed out keys. Size cabinet to hold keys for other locks in facility (...
	Acceptable manufacturers and products:
	MMF 2018 Series
	Acceptable Alternates
	Key Control Systems Inc.
	PM Moore
	Tel-Kee

	2.15 finishes
	A. Hardware finish in general to be US26D, dull chrome or US32D, satin stainless steel or as shown in hardware sets.
	B. Finishes:
	1. Exterior Butt Hinges:    US32D/630
	2. Exterior Continuous Hinges:   US32D/630
	3. Interior Hinges:     US26D/652
	4. Exit Devices:     US32D/630
	5. Closers:     Alum Paint/689
	6. Flat Goods:     US32D/630
	7. Protection Plates:    US32D/630
	8. Push Plates and Pulls:    US32D/630


	Butt Hinges
	Bommer
	Hager
	McKinney
	5000
	1279
	T2714
	BB5000
	BB1279
	TA2714
	5002
	1191
	T2314
	BB5002
	BB1191
	TA2314
	BB5004
	BB1168
	T4A3786
	BB5006
	BB1199
	T4A3386
	Pin and Barrel Continuous Hinges
	Gallery
	Markar
	McKinney
	CH-941 / CH-951
	FM300 / FM200
	FM300/FM3700
	CH-947 / CH-957
	FS-302 / FS202
	FS-302/FS3702
	CH-952
	HG305
	HG305/HG3705
	Aluminum Continuous Hinges
	Bommer
	Pemko
	McKinney
	FM##SLF-HD
	KCFM##HD
	MCK-12HD
	FM##-HD
	CFM##HD
	MCK-25HD
	Schlage
	Best
	Corbin Russwin
	Sargent
	L9000 x 06A
	35H x 15H
	ML2200 x NZD
	8200 x LNL
	N/A
	N/A
	N/A
	11 Line x LL
	ND x RHO
	93K x 15D
	3300 x NZD
	10 Line x LL
	AL x SAT
	73K x 15D
	3900 x NZD
	7 Line x LL
	Von Duprin
	Precision
	Sargent
	98 Series x 32D
	Apex Series
	80 Series
	KR4954
	KR822
	L980
	KR9954
	FLKR822
	12-L980
	Yale
	Norton
	LCN
	Sargent
	4400
	7500
	4041
	351
	3500 x Full Cover
	8500 x Full Cover
	1461 x Full Cover
	1431
	Surface
	Concealed 
	Manufacturer
	FAMSS-1
	FAMSS-1C
	Folger Adam
	MSS-1
	MSS-1C
	Securitron
	2700 Series
	2700 Series
	Sentrol
	Roll Up Rail
	Floor Mount
	Surface
	Concealed 
	Manufacturer
	N205/AST
	N/A
	NC1010T/ST
	Nascom
	N/A
	N/A
	3285
	3287
	Sargent
	2300 Series
	2200 Series
	1082 Series
	1078 Series
	Sentrol
	PART 3 execution
	3.01 delivery, storage and handling
	A. Check hardware against the approved Finish Hardware schedule upon delivery.
	B. Store hardware per manufacturers’ printed instructions. Store hardware in a dry, secure location to protect against loss and damage.

	3.02 installation
	A. Hardware to be installed by experienced finish hardware installers only.
	B. Install hardware in accordance with the approved Finish Hardware schedule and per the manufacturers’ printed instructions. Pre-fit hardware before the door finish is applied; remove hardware prior to field finish (includes painting) and reinstall a...
	C. Locks and Exit Devices: Where used in conjunction with doors with lock rails mount locks and exit devices on center line of lock rail.
	D. Closers: Avoid installing closers on exterior side of doors and on corridor/common side of interior doors where possible.
	E. Install hardware with manufacturer furnished fasteners. Use of fasteners not furnished by hardware manufacturer will void fire labels and warranty. TEK screws are not acceptable.
	F. Install and adjust hardware so that the parts operate smoothly without bind or drag and so that doors latch, close tightly and do not rattle.
	G. Certified Low Voltage Electrician to:
	1. Run wires for electrified hardware on low voltage side of low voltage power supply (transformer).
	2. Connect electrified hardware to power on low voltage side of power supply.
	H. Install hardware to comply with federal, state and local code and legal requirements.

	3.03 inspection
	A. Furnish services of an independent AHC (Architectural Hardware Consultant) or manufacturers’ representative for respective products to ensure proper installation and operation of hardware.



	08800 Glass and Glazing (PPG REV 2011)
	09250 Gypsum Board Assemblies
	09310 Ceramic Tile
	09510 Accoustical Panel Ceilings
	END OF SECTION
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	09680 Carpeting
	09910 Painting (PPG REV 2011)
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	16000MAS
	16010MAS
	16015MAS
	16020MAS
	16030MAS
	16035MAS
	USECTION 16035
	UMETAL CLAD CABLE (TYPE MC) AND FITTINGS
	1.01 SUBMITTALS
	A. Shop drawings shall be submitted and shall consist of manufacturer's published literature.  Submit manufacturer's literature for each type cable and fitting used in the project.
	2.01 MANUFACTURERS
	3.01 STANDARDS
	4.01 MATERIALS
	2. Provide minimum 12 AWG conductors in Type HCMC cables.
	B. Fittings
	5.01 INSTALLATION

	16040MAS
	16050MAS
	16060 LED Interior Lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior solid-state luminaires that use LED technology.
	2. Lighting fixture supports.

	B. Related Requirements:
	1. Section 16065 for automatic lighting controls.


	1.3 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 and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 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 complying with IESNA Lighting Measurements Testing and Calculation Guides, of each lighting fixture type. The adjustment factors shall be for lamps and accessories identical to those...
	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. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire 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.

	C. Samples: For each luminaire and for each color and texture with standard factory-applied finish.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.
	1. Provide a list of all fixture/lamp types used on Project; use ANSI and manufacturers' codes.


	1.6 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Provide luminaires from a single manufacturer for each luminaire type.
	C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.8 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
	2.1 LUMINAIRE REQUIMENTS
	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. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. Recessed Fixtures: Comply with NEMA LE 4.
	D. Bulb shape complying with ANSI C79.1.
	E. Lamp base complying with ANSI C81.61 or IEC 60061-1.
	F. CRI of 80. CCT of 3500 K unless noted otherwise.  (Refer to Fixture Schedule.)
	G. Rated lamp life of 50,000 hours.
	H. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	I. Internal driver.
	J. Nominal Operating Voltage:  120 V ac or 277 V ac.
	1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	K. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear powder-coat finish.


	2.2 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. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	C. Diffusers and Globes:
	1. 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.
	2. Glass: Annealed crystal glass unless otherwise indicated.
	3. Lens Thickness: At least 34T0.125 inch34T minimum unless otherwise indicated.

	D. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear powder-coat painted finish.

	E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter, shape, size, wattage, and coating.
	c. CCT and CRI for all luminaires.



	2.3 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.4 LUMINAIRE FIXTURE SUPPORT COMPONENTS
	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 A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.
	D. Rod Hangers: 3/16-inch (5-mm) 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
	3.1 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 fixture installation. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 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.

	3.3 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	E. Flush-Mounted Luminaire Support:
	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.

	F. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.
	2. Do not attach luminaires directly to gypsum board.

	G. Ceiling-Mounted Luminaire Support:
	1. Ceiling mount with two 5/32-inch- diameter aircraft cable supports adjustable to 120 inches in length.
	2. Ceiling mount with pendant mount with 5/32-inch diameter aircraft cable supports adjustable to 120 inches in length.
	3. Ceiling mount with hook mount.

	H. Suspended Luminaire Support:
	1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
	2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with approved outlet box and accessories that hold stem and provide damping of luminaire oscillations. Support outlet box vertically to building structure using approved ...
	3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing, rod or wire support for suspension for each unit length of luminaire chassis, including one at each end.
	4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods to building structure.

	I. 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.

	J. Flexible conduit and wiring from outlet box to fixture shall be minimum 3/8"C., and minimum #18 THHN conductors.  Factory supplied whips of smaller ratings are not acceptable.

	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 16120  “ Equipment Identification."

	3.5 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.

	END OF SECTION 16060


	16065MAS
	SECTION 16065
	OCCUPANCY SENSORS
	1.01  SUBMITTALS

	16070MAS
	16090MAS Relay Panel
	1.01  SUBMITTALS
	A. Shop drawings shall be submitted as follows:
	1. Submit dimensioned drawings of lighting control system and accessories including, but not necessarily limited to, relay panels, switches, DTC, photocells and other interfaces.  Shop drawings shall indicate exact location of each device or a RFI to ...
	2. Manufacturer's data on the specific lighting control system and components.
	3. One Line Diagram: Submit a one-line diagram of the system configuration indicating the type, size and number of conductors between each component if it differs from that illustrated in the riser diagram in these specifications.  Submittals that sho...
	B. Such firms shall be regularly engaged in manufacture of lighting control equipment and ancillary equipment, of types and capacities required, whose products have been in satisfactory use in similar service for not less than 10 years. Any product ot...

	1.03  DESCRIPTION OF WORK
	A. Furnish and install a complete system for the control of lighting and other equipment as indicated on the plans, detailed in the manufacturer submittal and as further defined herein.  Contractor is solely responsible to verify quantity, installatio...
	B. The system shall include but not be limited by the following list: Pre-wired, microprocessor controlled relay panels with electrically held, electronically latched relays panels controlled via a complete list of communication based accessories incl...

	1.04  GENERAL REQUIREMENTS
	A. The work covered in this section is subject to all of the requirements in the General Conditions of the Specifications.  Contractor shall coordinate all of the work in this section with all of the trades covered in other sections of the specificati...
	B. Control wiring shall be in accordance with the NEC requirements for Class 2 remote control systems, Article 725 and manufacturer specification.
	C. Comply with NEC and all local and state codes as applicable to electrical wiring work.
	D. Lighting control panels shall be UL 916 Listed.  LCPs controlling emergency circuits shall be ETL listed to UL 924.  Emergency source circuits controlled in normal operation by a relay panel shall fully comply with NEC 700-9(b).  Electrical contrac...
	E. Before Substantial Completion, arrange and provide a one-day Owner instruction period to designated Owner personnel. Set-up, commissioning of the lighting control system, and Owner instruction includes:
	1. Confirmation of entire system operation and communication to each device.
	2. Confirmation of operation of individual relays, switches, occupancy sensors and daylight sensors
	3. Confirmation of system Programming, photocell settings, override settings, etc.
	4. Provide training to cover installation, maintenance, troubleshooting, programming, and repair and operation of the lighting control system.

	A. Provide CD version of manufacturers operating software to include graphical interface software.
	B. Provide 2 extra sets of as-built and operating manuals.
	D. Wiring
	1. Place manufacturer supplied “terminators” at each end of the system bus per manufacturers instructions.
	2. Neatly lace and rack wiring in cabinets.
	3. Plug in Category 5 patch cable that has been field-tested with a recognized cable tester, at the indicated RJ45 connector provided at each lighting control device, per manufacturers instructions.
	4. Use shielded cable for dry contact inputs to lighting control system.
	5. Do not exceed 4000ft-wire length for the system bus.
	6. All items on the bus shall be connected in sequence (daisy chained). Star and spur topologies are not acceptable.
	7. The specified lighting control system shall be installed by the electrical contractor who shall make all necessary wiring connections to external devices and equipment, to include photocell.

	A. “GR 2400” Relay Panel:
	1. NEMA rated enclosure with screw cover or hinged door.  Other NEMA types optional.
	2. 16 AWG steel barrier shall separate the high voltage and low voltage compartments of the panel and separate 120v and 277v.
	3. Relay panel input power shall be capable of accepting 120v or 277v without rewiring
	4. Control electronics in the low voltage section shall be capable of driving 2 to 48, 30a, 18,000 SCCR rated latching relays, control any individual or group of relays, provide individual relay overrides, provide a master override for each panel, sto...
	5. Lighting control system shall be digital.  All system components shall connect and be controlled via a single Category 5, 4 twisted pair cable with RJ45 connectors, providing real time two-way communication with each system component.  Analog syste...

	6. Unused openings in the cabinet shall be effectively closed.
	7. Cabinets shall be grounded as specified in the National Electrical Code.
	8. Lugs shall be suitable and listed for installation with the conductor being connected.
	9. Distribute and arrange conductors neatly in the wiring gutters.
	10. Follow the manufacturer's torque values to tighten lugs.
	B. Standard Output relays
	1. UL Listed 30 Amp, Latching, 18,000 SCCR, 277VAC Ballast and HID and 20 Amp Tungsten at 120 Vac.
	2. Relays shall be individually replaceable. Relay terminal blocks shall be capable of accepting two (2) #8AWG wires on both the line and the load side.
	3. Relays to be rated for 250,000 operations minimum at a full 30a lighting load,  default to closed at normal power loss, Normally Closed Latching (NCL).  All incandescent circuits shall be energized by use of a Normally Closed SoftStart™ (NCSS) rela...
	4. Optional relay types available shall include: Normally Open Latching (NOL) relay rated for 250,000 operations, a 600v 2-pole NO and NC and a Single Pole, Double Throw (SPDT) relay.

	C. Low Voltage Switches
	1. All switches shall be digital and communicate via Cat.5. Contact closure style switches, shall not be acceptable. The programming for a digital switch will reside in the switch itself, via double EPROM memory.  Any digital switch button function sh...
	2. Digital low voltage switch shall be a device that sits on the lighting control system bus.  Digital switch shall connect to the system bus using the same cable and connection method required for relay panels.  System shall provide capability to loc...
	3. Keyed switches shall be programmable and connect to the lighting controls system bus.
	4. Digital switches for high abuse areas shall be vandal resistant, contain no moving parts, and be touch sensitive and available with up to three buttons in a single gang.  Multi gang versions shall also be available. Touch pads shall be Stainless St...

	D. DTC - Digital Electronic Time Clock
	1. A Digital Time Clock (DTC) shall control and program the entire lighting control system and supply all time functions and accept interface inputs.
	2. DTC shall be capable of up to 32 schedules. Each schedule shall consist of one set of On and Off times per day for each day of the week and for each of two holiday lists. The schedules shall apply to any individual relay or group of relays.
	3. The DTC shall be capable of controlling up to 126 digital devices on a single bus and capable of interfacing digitally with other individual busses using manufacturer supplied interface cards.
	4. The DTC shall accept control locally using built in button prompts and use of a 8 line 21-letter display or from a computer or modem via an on-board RS 232 port. All commands shall be in plain English. Help pages shall display on the DTC screen.
	5. The DTC shall be run from non-volatile memory so that all system programming and real time clock functions are maintained for a minimum of 15 years with loss of power.
	6. Pre-installed lighting control software shall provide via local or remote PC a visual representation of each device on the bus, show real time status and the ability to change the status of any individual device, relay or zone.
	7. DTC shall provide system wide timed overrides.  Any relay, group or zone that is overridden On, before or after hours, shall automatically be swept Off by the DTC a maximum of 2 hours later.

	E. PHOTOCELL:  Photocells to be mounted in location indicated on the plans.  Photocells used for exterior lights shall provide multiple trips point from 1 roof mounted unit. All trips points shall be able to be changed remotely via Internet or dial up...
	F. Interfaces:  For future expansion capability, system to have available all of the following interfaces.  Verify and install only those interfaces indicated on the plans.
	1.  A dry contact input interface card that provides 14 programmable dry contact closure inputs. Use shielded cable to connect input devices to interface card.
	2. Interface card providing digital communication from one system bus to another system bus, allowing up to 12,000 devices to communicate.
	3. An interface card that allows the DTC to control up to 32 digital XCI brand thermostats.  Programming of thermostats to be able to done locally (at the DTC or a PC) or remotely, via modem, Internet or Ethernet.
	4. A voice prompted telephone override interface module. Interface module shall accept up to 3 phone lines and allow up to 3 simultaneous phone calls.  Voice prompted menu and up to 999 unique pass codes shall be standard with each interface module.
	5. Software pre-installed to run Unity GX Graphical Interface Software.  Unity GX software shall provide via local or remote PC a visual representation of a specific area or the total area of the project.  GX full graphic pages shall be designed to th...
	6. Direct digital interface to SmartBreaker panelboards.  Relay panel and SmartBreaker panelboard circuits shall appear on the system software as similar, yet distinct, items and maintain all functions and features of the system software.
	7. Direct digital interface to DMX 512 based systems. DMX interface shall provide 14 global commands, each of which can be modified locally or remotely using lighting controls manufacturer supplied software.  DMX interface shall be integral to the sys...

	2.01  SERVICE AND SUPPORT
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