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CONSTRUCTION  AGREEMENT

This Construction Agreement (“Agreement”) is made as of ________, 201____, by and between CSX TRANSPORTATION, INC., a 
Virginia corporation with its principal place of business in Jacksonville, Florida (“CSX”), and [INSERT Name of Public Agency], a body 
corporate and political subdivision of the State of (INSERT Name of State] (“Agency”).

EXPLANATORY STATEMENT 

1. Agency has proposed to construct, or to cause to be constructed, [INSERT Project Description; eg: rehabilitation / repair of the 
Ridgeview Middle School Pedestrian Bridge Structure passing over CSX (DOT# 228 637B) in the vicinity of CSX milepost CD-6.15 on the 
Great Lakes Division, Columbus Subdivision, located in Columbus, Franklin County, Ohio] (the “Project”).

2. Agency has obtained, or will obtain, all authorizations, permits and approvals from all local, state and federal agencies (including 
Agency), and their respective governing bodies and regulatory agencies, necessary to proceed with the Project and to appropriate all 
funds necessary to construct the Project.

3. Agency acknowledges that: (i) by entering into this Agreement, CSX will provide services and accommodations to promote public 
interest in this Project, without profit or other economic inducement typical of other Agency contractors;
	 (ii)	 neither CSX nor its affiliates (including their respective directors, officers, employees or agents) will incur any costs, expenses,  
	 losses or liabilities in excess of payments made to CSX, by or on behalf of Agency or its contractors, pursuant to this Agreement; and  
	 (iii)	CSX retains the paramount right to regulate all activities affecting its property and operations.

4. It is the purpose of this Agreement to provide for the terms and conditions upon which the Project may proceed.

NOW, THEREFORE, in consideration of the foregoing Explanatory Statement and other good and valuable consideration, the receipt and 
sufficiency of which are acknowledged by the parties, the parties agree as follows:

1. Project Plans and Specifications

	� 1.1	 Preparation and Approval. Pursuant to Exhibit A of this Agreement, all plans, specifications, drawings and other documents 
necessary or appropriate to the design and construction of the Project shall be prepared, at Agency’s sole cost and expense, by 
Agency or CSX or their respective contractors. Project plans, specifications and drawings prepared by or on behalf of Agency shall 
be subject, at CSX’s election, to the review and approval of CSX. Such plans, specifications and drawings, as prepared or approved 
by CSX, are referred to as the “Plans”, and shall be incorporated and deemed a part of this Agreement. Plans prepared or submitted 
to and approved by CSX as of the date of this Agreement are set forth in Exhibit B to this Agreement.

	� 1.2	 Effect of CSX Approval or Preparation of Plans. By its review, approval or preparation of Plans pursuant to this Agreement, 
CSX signifies only that such Plans and improvements constructed in accordance with such Plans satisfy CSX’s requirements. CSX 
expressly disclaims all other representations and warranties in connection with the Plans, including, but not limited to, the integrity, 
suitability or fitness for the purposes of Agency or any other persons of the Plans or improvements constructed in accordance with 
the Plans.

	� 1.3	 Compliance with Plans. The Project shall be constructed in accordance with the Plans.
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2. Allocation and Conduct Of Work

Work in connection with the Project shall be allocated and conducted as follows:

	� 2.1	 CSX Work. Subject to timely payment of Reimbursable Expenses as provided by Section 4, CSX shall provide, or 
cause to be provided, the services as set forth by Exhibit A to this Agreement. Agency agrees that CSX shall provide all 
services that CSX deems necessary or appropriate (whether or not specified by Exhibit A) to preserve and maintain its 
property and operations, without impairment or exposure to liability of any kind and in compliance with all applicable 
federal, state and local regulations and CSX’s contractual obligations, including, but not limited to, CSX’s existing or 
proposed third party agreements and collective bargaining agreements.

	� 2.2	 Agency Work. Agency shall perform, or cause to be performed, all work as set forth by Exhibit A, at Agency’s sole 
cost and expense.

	� 2.3	 Conduct of Work. CSX shall commence its work under this Agreement following: (i) delivery to CSX of a notice to 
proceed from Agency; (ii) payment of Reimbursable Expenses (as provided by Section 4.1) as required by CSX prior to 
the commencement of work by CSX; (iii) issuance of all permits, approvals and authorizations necessary or appropriate 
for such work; and (iv) delivery of proof of insurance acceptable to CSX, as required by Section 9. The initiation of any 
services by CSX pursuant to this Agreement, including, but not limited to, the issuance of purchase orders or bids for 
materials or services, shall constitute commencement of work for the purposes of this Section. The parties intend that all 
work by CSX or on CSX property shall conclude no later than [INSERT DATE], unless the parties mutually agree to extend 
such date.

3.	 Special Provisions Agency shall observe and abide by, and shall require its contractors (“Contractors”) to
observe and abide by the terms, conditions and provisions set forth in Exhibit C to this Agreement (the “Special Provisions”).
To the extent that Agency performs Project work itself, Agency shall be deemed a Contractor for purposes of
this Agreement. Agency further agrees that, prior to the commencement of Project work by any third party Contractor, such 
Contractor shall execute and deliver to CSX Schedule I to this Agreement to acknowledge Contractor’s agreement to observe 
and abide by the terms and conditions of this Agreement.

4.	 Cost Of Project and Reimbursement Procedures

	� 4.1	 Reimbursable Expenses. Agency shall reimburse CSX for all costs and expenses incurred by CSX in connection with 
the Project, including, without limitation: (1) all out of pocket expenses, (2) travel and lodging expenses, (3) telephone, 
facsimile, and mailing expenses, (4) costs for equipment, tools, materials and supplies, (5) sums paid to CSX’s consultants 
and subcontractors, and (6) CSX labor in connection with the Project, together with CSX labor overhead percentages 
established by CSX pursuant to applicable law (collectively, “Reimbursable Expenses”). Reimbursable Expenses shall also 
include expenses incurred by CSX prior to the date of this Agreement to the extent identified by the Estimate provided 
pursuant to Section 4.2.

	� 4.2	 Estimate. CSX has estimated the total Reimbursable Expenses for the Project as shown on Exhibit D (the “Estimate”, 
as amended or revised). In the event CSX anticipates that actual Reimbursable Expenses for the Project may exceed such 
Estimate, it shall provide Agency with the revised Estimate of the total Reimbursable Expenses, together with a revised 
Payment Schedule (as defined by Section 4.3.1), for Agency’s approval and confirmation that sufficient funds have been 
appropriated to cover the total Reimbursable Expenses of such revised Estimate. CSX may elect, by delivery of notice to 
Agency, to immediately cease all further work on the Project, unless and until Agency provides such approval  
and confirmation.

Revised May 2023
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 	 4.3	 Payment Terms.

	�	�  4.3.1	 Agency shall pay CSX for Reimbursable Expenses in the amounts and on the dates set forth in the Payment Schedule 
as shown on Exhibit E (the “Payment Schedule”, as revised pursuant to Section 4.2). CSX agrees to submit invoices to Agency 
for such amounts and Agency shall remit payment to CSX at the later of thirty (30) days following delivery of each such 
invoice to Agency or, the payment date (if any) set forth in the Payment Schedule.

	�	�  4.3.2	 Following completion of the Project, CSX shall submit to Agency a final invoice that reconciles the total Reimbursable 
Expenses incurred by CSX against the total payments received from Agency. Agency shall pay to CSX the amount by which 
Reimbursable Expenses exceed total payments as shown by the final invoice, within thirty (30) days following delivery of such 
invoice to Agency. In the event that the payments received by CSX from Agency exceed the Reimbursable Expenses, CSX shall 
remit such excess to Agency.

	�	�  4.3.3	 In the event that Agency fails to pay CSX any sums due CSX under this Agreement: (i) Agency shall pay CSX  
interest at the lesser of 1.0% per month or the maximum rate of interest permitted by applicable law on the delinquent 
amount until paid in full; and (ii) CSX may elect, by delivery of notice to Agency: (A) to immediately cease all further work on 
the Project, unless and until Agency pays the entire delinquent sum, together with accrued interest; and/or (B) to terminate 
this Agreement.

		�  4.3.4	 All invoices from CSX shall be delivered to Agency in accordance with Section 16 of this Agreement. All payments by 
Agency to CSX shall be made by certified check and mailed to the following address or such other address as designated by 
CSX’s notice to Agency:

			   CSX Transportation, Inc.
			   P.O. Box 530192  
			   Atlanta, GA 30353-0192

	� 4.4	 Effect of Termination. Agency’s obligation to pay to CSX Reimbursable Expenses in accordance with Section 4 shall survive 
termination of this Agreement for any reason.

5.	 Appropriations Agency represents to CSX that: (i) Agency has appropriated funds sufficient to reimburse CSX
for the Reimbursable Expenses encompassed by the Estimate attached as Exhibit D; (ii) Agency shall use its best efforts to obtain 
appropriations necessary to cover Reimbursable Expenses encompassed by subsequent Estimates approved by Agency; and (iii) Agency 
shall promptly notify CSX in the event that Agency is unable to obtain such appropriations.

6.	 Easements and Licenses

	 6.1	 Agency Obligation. Agency shall acquire all necessary licenses, permits and easements required for the Project.

	� 6.2	 Temporary Construction Licenses. Insofar as it has the right to do so, CSX hereby grants Agency a nonexclusive license to 
access and cross CSX’s property, to the extent necessary for the construction of the Project (excluding ingress or egress over public 
grade crossings), along such routes and upon such terms as may be defined and imposed by CSX and such temporary construction 
easements as may be designated on the Plans approved by CSX.

	� 6.3	 Temporary Construction Easements. CSXT may grant without warranty to Agency, if required, a temporary non-exclusive 
easement for access to the extent necessary for the project on terms and conditions and at a price acceptable to the parties. 
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6.4  Maintenance Agreement.  Contemporaneous with the execution of this Agreement, CSXT and Agency have executed that 
certain Maintenance Agreement providing for Agency’s ongoing use maintenance, repair, renewal and removal of the Project.

6.5  Permanent Easements.  Insofar as it has the right to do so, CSXT shall grant, without warranty to Agency, easements for 
the use and maintenance (in accordance with the provisions of the Maintenance Agreement described in 6.4) of the Project 
wholly or partly on CSXT property as shown on the Plans approved by CSXT, if any, on terms and conditions and at a price 
acceptable to both parties.  Upon request by CSXT, Agency shall furnish to CSXT descriptions and plat plans for the easements. 

7.	 Permits At its sole cost and expense, Agency shall procure all permits and approvals required by any federal, state,
or local governments or governmental agencies for the construction, maintenance and use of the Project, copies of which 
shall be provided to CSX.
 
8.	 Termination

	� 8.1	 By Agency. For any reason, Agency may, as its sole remedy, terminate this Agreement by delivery of notice to CSX. 
Agency shall not be entitled to otherwise pursue claims for consequential, direct, indirect or incidental damages or lost 
profits as a consequence of CSX’s default or termination of this Agreement or Work on the Project by either party.

	� 8.2	 By CSX. In addition to the other rights and remedies available to CSX under this Agreement, CSX may terminate this 
Agreement by delivery of notice to Agency in the event Agency or its Contractors fail to observe the terms or conditions of 
this Agreement and such failure continues more than ten (10) business days following delivery of notice of such failure by 
CSX to Agency.

	� 8.3	 Consequences of Termination. If the Agreement is terminated by either party pursuant to this Section or any other 
provision of this Agreement, the parties understand that it may be impractical for them to immediately stop the Work. 
Accordingly, they agree that, in such instance a party may continue to perform Work until it has reached a point where 
it may reasonably and safely suspend the Work. Agency shall reimburse CSX pursuant to this Agreement for the Work 
performed, plus all costs reasonably incurred by CSX to discontinue the Work and protect the Work upon full suspension of 
the same, the cost of returning CSX’s property to its former condition, and all other costs of CSX incurred as a result of the 
Project up to the time of full suspension of the Work. Termination of this Agreement or Work on the Project, for any reason, 
shall not diminish or reduce Agency’s obligation to pay CSX for Reimbursable Expenses incurred in accordance with this 
Agreement. In the event of the termination of this Agreement or the Work for any reason, CSX’s only remaining obligation 
to Agency shall be to refund to Agency payments made to CSX in excess of Reimbursable Expenses in accordance with 
Section 4.

9.	 Insurance In addition to the insurance that Agency requires of its Contractor, Agency shall acquire or require its Contractor 
to purchase and maintain insurance in compliance with CSX’s insurance requirements attached to this Agreement as Exhibit 
F. Neither Agency nor Contractor shall commence work on the Project until such policy or policies have been submitted to and 
approved by CSX’s Risk Management Department.

10.	Ownership and Maintenance
[SELECT ONE OF THE FOLLOWING ALTERNATE PROVISIONS:]
•	 Railroad Bridge

Revised May 2023
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	� 10.1	 By Agency. Agency shall own and, without cost to CSX, shall maintain, repair, replace and renew, or cause same to be done, 
in good condition and repair to CSX’s satisfaction, the railroad bridge structure (excluding only those components which CSX owns 
and has agreed to maintain, repair and replace pursuant to this Section), the highway underpass structure, the roadway surfacing, 
the roadway slopes, the retaining walls, the roadway drainage facilities, sidewalks and lighting. In the event that Agency fails to 
properly maintain such structures and improvements, and such failure, in the opinion of CSX, jeopardizes the safe and efficient 
operation of its property, CSX shall be entitled to remedy such failure and recover from Agency the costs incurred by CSX in  
doing so.

	� 10.2	 By CSX. CSX shall own and, at its sole cost and expense, maintain, repair, replace and renew its tracks, ballast and approach 
embankments, and railroad signal and communication systems, and CSX shall be permitted to install, maintain, repair and replace 
other utilities, facilities and cable, or cause same to be done, as CSX authorizes from time to time on or within the railroad  
bridge structure.

	� 10.3	 Alterations. Agency shall not undertake any alteration, modification or expansion of the Project, without the prior approval of 
CSX, which may be withheld for any reason, and the execution of such agreements as CSX may require. CSX may effectuate any 
improvements to that portion of the Project on which CSX operates its rail line, without securing the prior approval of the Agency  
so long as such improvements will not have a negative impact on highway traffic using the highway underpass.

•	 Highway Bridge

	� 10.1	 By Agency. Agency shall own and, without cost to CSX, maintain, repair, replace and renew, or cause same to be done, in good 
condition and repair to CSX’s satisfaction, the highway overpass structure, the roadway surfacing, the roadway slopes, the retaining 
walls, and the highway drainage facilities. In the event that Agency fails to properly maintain such structures and improvements 
and such failure, in the opinion of CSX, jeopardizes the safe and efficient operation of its property, CSX shall be entitled to remedy 
such failure and recover from Agency the costs incurred by CSX in doing so. Upon the cessation of use of the Project by Agency, 
Agency shall remove the bridge structure and restore CSX’s property to its original condition, at Agency’s sole cost and expense,  
to CSX’s satisfaction.

	� 10.2	 Alterations. Agency shall not undertake any alteration, modification or expansion of the Project, without the prior approval of 
CSX, which may be withheld for any reason, and the execution of such agreements as CSX may require.

•	 At Grade Crossings
	�
	� 10.1	 By Agency. Agency shall maintain and repair, at its sole cost and expense, all parts comprising the permanent aspects of 

the Project, as shown by the Plans, consisting of roadway pavement up to the outer ends of the railroad cross ties, sidewalks, 
guardrails, and curbs, in good and safe condition to CSX’s satisfaction. In the event Agency fails to do so after reasonable notice 
from CSX (unless an emergency condition exists or is imminent in the opinion of CSX that requires immediate action), CSX may 
perform such maintenance and repair, at Agency’s sole cost and expense.

	� 10.2	 By CSX. CSX shall maintain and repair the crossing surface between the ends of its cross ties and its signal facilities at the 
crossing, at Agency’s sole cost and expense.

	� 10.3	 Alterations. Agency shall not undertake any alteration, modification or expansion of the Project, without the prior written 
approval of CSX, which may be withheld for any reason, and the execution of such agreements as CSX may require. CSX may 
undertake alterations of its property, track or facilities and shall be reimbursed by Agency for the expenses incurred by CSX with 
respect to the removal and restoration of the crossing in connections with such alteration. 
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•	 Other Improvements

	� 10.1	 By Agency. Agency shall own, maintain and repair, at its sole cost and expense, all parts comprising the permanent 
aspects of the Project, as shown by the Plans. In the event Agency fails to do so after reasonable notice from CSX (no 
more than thirty (30) days, unless an emergency condition exists or is imminent in the opinion of CSX, that requires 
immediate action), CSX may perform such maintenance and repair, at Agency’s sole cost and expense. Upon the cessation 
of use of the Project by Agency, Agency shall remove the structure and restore CSX’s property to its original condition, at 
Agency’s sole cost and expense, to CSX’s satisfaction.

	� 10.2	 Alterations. Agency shall not undertake any alteration, modification or expansion of the Project, without the prior 
approval of CSX, which may be withheld for any reason, and the execution of such agreements as CSX may require.

11.	 Indemnification

	� 11.1	 Generally. To the maximum extent permitted by applicable law, Agency and its Contractors shall indemnify, defend, 
and hold CSX and its affiliates harmless from and against all claims, demands, payments, suits, actions, judgments, 
settlements, and damages of every nature, degree, and kind (including direct, indirect, consequential, incidental, and 
punitive damages), for any injury to or death to any person(s) (including, but not limited to the employees of CSX, its 
affiliates, Agency or its Contractors), for the loss of or damage to any property whatsoever (including but not limited to 
property owned by or in the care, custody, or control of CSX, its affiliates, Agency or its Contractors, and environmental 
damages and any related remediation brought or recovered against CSX and its affiliates), arising directly or indirectly 
from the negligence, recklessness or intentional wrongful misconduct of the Contractors, Agency, and their respective 
agents, employees, invitees, contractors, or its contractors’ agents, employees or invitees in the performance of work 
in connection with the Project or activities incidental thereto, or from their presence on or about CSX’s property. The 
foregoing indemnification obligation shall not be limited to the insurance coverage required by this Agreement, except to 
the extent required by law or otherwise expressly provided by this Agreement.

 
	� 11.2	 Compliance with Laws. Agency shall comply, and shall require its Contractors to comply, with any federal, state, 

or local laws, statutes, codes, ordinances, rules, and regulations applicable to its construction and maintenance of the 
Project. Agency’s Contractors shall indemnify, defend, and hold CSX and its affiliates harmless with respect to any fines, 
penalties, liabilities, or other consequences arising from breaches of this Section.

	� 11.3	 “CSX Affiliates”. For the purpose of this Section 11, CSX’s affiliates include CSX Corporation and all entities, directly 
or indirectly, owned or controlled by or under common control of CSX or CSX Corporation and their respective officers, 
directors, employees and agents.

	� 11.4	 Notice of Incidents. Agency and its Contractor shall notify CSX promptly of any loss, damage, injury or death arising 
out of or in connection with the Project work.

	 11.5	 Survival. The provisions of this Section 11 shall survive the termination or expiration of this Agreement.

12.	 Independent Contractor The parties agree that neither Agency nor its Contractors shall be deemed either agents or 
independent contractors of CSX. Except as otherwise provided by this Agreement, CSX shall exercise no control
whatsoever over the employment, discharge, compensation of, or services rendered by Agency or Agency’s Contractors, or the 
construction practices, procedures, and professional judgment employed by Agency or its Contractor to complete the Project. 
Notwithstanding the foregoing, this Section 12 shall in no way affect the absolute authority of CSX to prohibit Agency or its 
Contractors or anyone from entering CSX’s property, or to require the removal of any person from its property, if it determines,  
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in its sole discretion, that such person is not acting in a safe manner or that actual or potential hazards in, on or about the Project exist.

13.	“Entire Agreement” This Agreement embodies the entire understanding of the parties, may not be waived or modified except 
in a writing signed by authorized representatives of both parties, and supersedes all prior or contemporaneous written or oral 
understandings, agreements or negotiations regarding its subject matter. In the event of any inconsistency between this Agreement and 
the Exhibits, the more specific terms of the Exhibits shall be deemed controlling.

14.	Waiver If either party fails to enforce its respective rights under this Agreement, or fails to insist upon the performance of the other 
party’s obligations hereunder, such failure shall not be construed as a permanent waiver of any rights or obligations in this Agreement.

15.	Assignment CSX may assign this Agreement and all rights and obligations herein to a successor in interest, parent company, 
affiliate, or future affiliate. Upon assignment of this Agreement by CSX and the assumption of CSX’s assignee of CSX’s obligations under 
this Agreement, CSX shall have no further obligation under this Agreement. Agency shall not assign its rights or obligations under this 
Agreement without CSX’s prior consent, which consent may be withheld for any reason.

16.	Notices All notices, consents and approvals required or permitted by this Agreement shall be in writing and shall be deemed 
delivered upon personal delivery, upon the expiration of three (3) days following mailing by first class U.S. mail, or upon the next 
business day following mailing by a nationally recognized overnight carrier, to the parties at the addresses set forth below, or such 
other addresses as either party may designate by delivery of prior notice to the other party:

		  If to CSX:	CSX Transportation, Inc.
				    500 Water Street, J301 Jacksonville, Florida 32202
				    Attention: Director Project Management – Public Projects  
		   
		  If to Agency:	 __________________________________________
				    __________________________________________
				    __________________________________________
				    __________________________________________

17.	Severability The parties agree that if any part, term or provision of this Agreement is held to be illegal, unenforceable or in conflict 
with any applicable federal, state, or local law or regulation, such part, term or provision shall be severable, with the remainder of the 
Agreement remaining valid and enforceable.

18.	Applicable Law This Agreement shall be governed by the laws of the State of [INSERT STATE OF PROJECT LOCATION], exclusive 
of its choice of law rules. The parties further agree that the venue of all legal and equitable proceedings related to disputes under this 
Agreement shall be situated in Duval County, Florida, and the parties agree to submit to the personal jurisdiction of any State or Federal 
court situated in Duval County, Florida.

IN WITNESS WHEREOF, the parties have caused this Agreement to be executed in duplicate, each by its duly authorized officers, as of 
the date of this Agreement.
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[INSERT NAME OF AGENCY]
By:	 __________________________________________	   
Print Name: ____________________________________ 		     
Title: _________________________________________  	

CSX TRANSPORTATION, INC.
By:	  __________________________________________ 
Tony C. Bellamy, P.E.
Director  Project  Management-Public Projects
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EXHIBIT A
ALLOCATION OF WORK

Subject to Section 2.1, work to be performed in connection with the Project is allocated as follows:

A.	 Agency shall let by contract to its Contractors:

1.	 [INSERT DESCRIPTION OF WORK]

B.	 CSX shall perform or cause to be performed:

1.	 Preliminary engineering services.
2.	 Changes in communication and signal lines.
3.	 Flagging services and other protective services and devices as may be necessary.
4.	 Construction engineering and inspection to protect the interests of CSX.

A-1
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EXHIBIT B
PLANS AND SPECIFICATIONS

Plans, Specifications and Drawings:

As of the date of this Agreement, the following plans, specifications and drawings have been submitted by Agency to CSX for 
its review and approval:

[IDENTIFY PLANS AND SPECIFICATIONS BY DATE, PREPARER, TITLE, PROJECT NUMBER, ETC.]

SHEET		  DESCRIPTION						      PREPARER		  DATE
1 of

B-1 
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EXHIBIT C
CSX SPECIAL PROVISIONS

DEFINITIONS:

As used in these Special Provisions, all capitalized terms shall have the meanings ascribed to them by the Agreement, and the following 
terms shall have the meanings ascribed to them below:

“CSX” shall mean CSX Transportation, Inc., its successors and assigns.

“CSX Representative” shall mean the authorized representative of CSX Transportation, Inc.  

“Agreement” shall mean the Agreement between CSX and Agency, as amended from time to time.  

“Agency” shall mean the [INSERT NAME OF AGENCY].

“Agency Representative” shall mean the authorized representative of [INSERT NAME OF AGENCY].  

“Contractor” shall have the meaning ascribed to such term by the Agreement.

“Work” shall mean the Project as described in the Agreement.

I.	 AUTHORITY OF CSX ENGINEER

The CSX Representative shall have final authority in all matters affecting the safe maintenance of CSX operations and CSX property, 
and his or her approval shall be obtained by the Agency or its Contractor for methods of construction to avoid interference with CSX 
operations and CSX property and all other matters contemplated by the Agreement and these  
Special Provisions.

II.	 INTERFERENCE WITH CSX OPERATIONS

	� A.	 Agency or its Contractor shall arrange and conduct its work so that there will be no interference with CSX operations, 
including train, signal, telephone and telegraphic services, or damage to CSX’s property, or to poles, wires, and other facilities of 
tenants on CSX’s Property or right-of-way. Agency or its Contractor shall store materials so as to prevent trespassers from causing 
damage to trains, or CSX Property. Whenever Work is likely to affect the operations or safety of trains, the method of doing such 
Work shall first be submitted to the CSX Representative for approval, but such approval shall not relieve Agency or its Contractor 
from liability in connection with such Work.

	� B.	 If conditions arising from or in connection with the Project require that immediate and unusual provisions be made to protect 
train operation or CSX’s property, Agency or its Contractor shall make such provision. If the CSX Representative determines that 
such provision is insufficient, CSX may, at the expense of Agency or its Contractor, require or provide such provision as may be 
deemed necessary, or cause the Work to cease immediately.

C-1
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III.	 NOTICE OF STARTING WORK. Agency or its Contractor shall not commence any work on CSX Property or rights-of- way 
until it has complied with the following conditions:

	� A.	 Notify CSX in writing of the date that it intends to commence Work on the Project. Such notice must be received by 
CSX at least ten business days in advance of the date Agency or its Contractor proposes to begin Work on CSX property. 
The notice must refer to this Agreement by date. If flagging service is required, such notice shall be submitted at least 
thirty (30) business days in advance of the date scheduled to commence the Work.

	� B.	 Obtain authorization from the CSX Representative to begin Work on CSX property, such authorization to include an 
outline of specific conditions with which it must comply.

	� C.	 Obtain from CSX the names, addresses and telephone numbers of CSX’s personnel who must receive notice  
under provisions in the Agreement. Where more than one individual is designated, the area of responsibility of each shall 
be specified.

IV.	 WORK FOR THE BENEFIT OF THE CONTRACTOR

	� A.	 No temporary or permanent changes to wire lines or other facilities (other than third party fiber optic cable 
transmission systems) on CSX property that are considered necessary to the Work are anticipated or shown on the 
Plans. If any such changes are, or become, necessary in the opinion of CSX or Agency, such changes will be covered 
by appropriate revisions to the Plans and by preparation of a force account estimate. Such force account estimate may 
be initiated by either CSX or Agency, but must be approved by both CSX and Agency. Agency or Contractor shall be 
responsible for arranging for the relocation of the third party fiber optic cable transmission systems, at no cost or  
expense to CSX.

	� B.	 Should Agency or Contractor desire any changes in addition to the above, then it shall make separate arrangements 
with CSX for such changes to be accomplished at the Agency or Contractor’s expense.

V.	 HAUL ACROSS RAILROAD

	� A.	 If Agency or Contractor desires access across CSX property or tracks at other than an existing and open public road 
crossing in or incident to construction of the Project, the Agency or Contractor must first obtain the permission of CSX and 
shall execute a license agreement or right of entry satisfactory to CSX, wherein Agency or Contractor agrees to bear all 
costs and liabilities related to such access.

	� B.	 Agency and Contractor shall not cross CSX’s property and tracks with vehicles or equipment of any kind or character, 
except at such crossing or crossings as may be permitted pursuant to this section.

VI.	 COOPERATION AND DELAYS

	� A.	 Agency or Contractor shall arrange a schedule with CSX for accomplishing stage construction involving work by CSX. 
In arranging its schedule, Agency or Contractor shall ascertain, from CSX, the lead time required for assembling crews and 
materials and shall make due allowance therefore.

	  
C-2 
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�B.	 Agency or Contractor may not charge any costs or submit any claims against CSX for hindrance or delay caused by railroad traffic; 
work done by CSX or other delay incident to or necessary for safe maintenance of railroad traffic; or for any delays due to compliance 
with these Special Provisions.

�C.	 Agency and Contractor shall cooperate with others participating in the construction of the Project to the end that all work may be 
carried on to the best advantage.

�D.	 Agency and Contractor understand and agree that CSX does not assume any responsibility for work performed by others in 
connection the Project. Agency and Contractor further understand and agree that they shall have no claim whatsoever against CSX for 
any inconvenience, delay or additional cost incurred by Agency or Contractor on account of operations by others.

VII.	 STORAGE OF MATERIALS AND EQUIPMENT

Agency and Contractor shall not store their materials or equipment on CSX’s property or where they may potentially interfere with 
CSX’s operations, unless Agency or Contractor has received CSX Representative’s prior written permission. Agency and Contractor 
understand and agree that CSX will not be liable for any damage to such materials and equipment from any cause and that CSX may 
move, or require Agency or Contractor to move, such material and equipment at Agency’s or Contractor’s sole expense. To minimize 
the possibility of damage to the railroad tracks resulting from the unauthorized use of equipment, all grading or other construction 
equipment that is left parked near the tracks unattended by watchmen shall be immobilized to the extent feasible so that it cannot be 
moved by unauthorized persons.

VIII.	CONSTRUCTION PROCEDURES

	 A.	 General

		  1. Construction work on CSX property shall be subject to CSX’s inspection and approval.

		�  2. Construction work on CSX property shall be in accord with CSX’s written outline of specific conditions and with these 
Special Provisions.

		�  3. Contractor shall observe the terms and rules of the CSX Safe Way manual, which Agency and Contractor shall be required 
to obtain from CSX, and in accord with any other instructions furnished by CSX or CSX’s Representative.

	 B.	 Blasting

		�  1. Agency or Contractor shall obtain CSX Representative’s and Agency Representative’s prior written approval for use of 
explosives on or adjacent to CSX property. If permission for use of explosives is granted, Agency or Contractor must comply 
with the following:

			�   a. Blasting shall be done with light charges under the direct supervision of a responsible officer or employee of 
Agency or Contractor.

			�   b. Electric detonating fuses shall not be used because of the possibility of premature explosions resulting from 
operation of two-way train radios.

			�   c. No blasting shall be done without the presence of an authorized representative of CSX. At least 30 days’ advance 
notice to CSX Representative is required to arrange for the presence of an authorized CSX representative and any 
flagging that CSX may require.
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			�   d. Agency or Contractor must have at the Project site adequate equipment, labor and materials, and allow 
sufficient time, to (i) clean up (at Agency’s expense) debris resulting from the blasting without any delay 
to trains; and (ii) correct (at Agency’s expense) any track misalignment or other damage to CSX’s property 
resulting from the blasting, as directed by CSX Representative, without delay to trains. If Agency’s or 
Contractor’s actions result in delay of any trains, including Amtrak passenger trains, Agency shall bear the 
entire cost thereof.

			�   e. Agency and Contractor shall not store explosives on CSX property.

		  2. CSX Representative will:

			�   a. Determine the approximate location of trains and advise Agency or Contractor of the approximate 
amount of time available for the blasting operation and clean-up.

			�   b. Have the authority to order discontinuance of blasting if, in his or her opinion, blasting is too hazardous 
or is not in accord with these Special Provisions.

IX.	 MAINTENANCE OF DITCHES ADJACENT TO CSX TRACKS

Agency or Contractor shall maintain all ditches and drainage structures free of silt or other obstructions that may result from 
their operations. Agency or Contractor shall provide erosion control measures during construction and use methods that 
accord with applicable state standard specifications for road and bridge construction, including either

(1) silt fence; (2) hay or straw barrier; (3) berm or temporary ditches; (4) sediment basin; (5) aggregate checks; and
(6) channel lining. All such maintenance and repair of damages due to Agency’s or Contractor’s operations shall be performed 
at Agency’s expense.

X.	 FLAGGING / INSPECTION SERVICE

	� A.	 CSX has sole authority to determine the need for flagging required to protect its operations and property. 
In general, flagging protection will be required whenever Agency or Contractor or their equipment are, or are likely to be,  
working within fifty (50) feet of live track or other track clearances specified by CSX, or over tracks.

	� B.	 Agency shall reimburse CSX directly for all costs of flagging that is required on account of construction within CSX 
property shown in the Plans, or that is covered by an approved plan revision, supplemental agreement or change order.

	� C.	 Agency or Contractor shall give a minimum of 10 days’ advance notice to CSX Representative for anticipated need 
for flagging service. No work shall be undertaken until the flag person(s) is/are at the job site. If it is necessary for CSX to 
advertise a flagging job for bid, it may take up to 90-days to obtain this service, and CSX shall not be liable for the cost of 
delays attributable to obtaining such service.

	� D.	 CSX shall have the right to assign an individual to the site of the Project to perform inspection service whenever, in 
the opinion of CSX Representative, such inspection may be necessary. Agency shall reimburse CSX for the costs incurred 
by CSX for such inspection service. Inspection service shall not relieve Agency or Contractor from liability for its Work.

C-4
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	� E.	 CSX shall render invoices for, and Agency shall pay for, the actual pay rate of the flagpersons and inspectors used, plus 
standard additives, whether that amount is above or below the rate provided in the Estimate. If the rate of pay that is to be used 
for inspector or flagging service is changed before the work is started or during the progress of the work, whether by law or 
agreement between CSX and its employees, or if the tax rates on labor are changed, bills will be rendered by CSX and paid by 
Agency using the new rates. Agency and Contractor shall perform their operations that require flagging protection or inspection 
service in such a manner and sequence that the cost of such will be as economical as possible.

XI.	 UTILITY FACILITIES ON CSX PROPERTY

Agency shall arrange, upon approval from CSX, to have any utility facilities on or over CSX Property changed as may be necessary to 
provide clearances for the proposed trackage.

XII.	 CLEAN-UP

Agency or Contractor, upon completion of the Project, shall remove from CSX’s Property any temporary grade crossings, any temporary 
erosion control measures used to control drainage, all machinery, equipment, surplus materials, falsework, rubbish, or temporary 
buildings belonging to Agency or Contractor. Agency or Contractor, upon completion of the Project, shall leave CSX Property in neat 
condition, satisfactory to CSX Representative.

XIII.	FAILURE TO COMPLY

If Agency or Contractor violate or fail to comply with any of the requirements of these Special Provisions, (a) CSX may require  
Agency and/or Contractor to vacate CSX Property; and (b) CSX may withhold monies due Agency and/or Contractor; (c) CSX may require 
Agency to withhold monies due Contractor; and (d) CSX may cure such failure and the Agency shall reimburse CSX for the cost of 
curing such failure.
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EXHIBIT D
INITIAL ESTIMATE ATTACHED

D-1
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EXHIBIT E
PAYMENT SCHEDULE

[SELECT ONE OF FOLLOWING ALTERNATE PROVISIONS:]

Advance Payment in Full
Upon execution and delivery of notice to proceed with the Project, Agency will deposit with CSX a sum equal to the Reimbursable 
Expenses, as shown by the Estimate. If CSX anticipates that it may incur Reimbursable Expenses in excess of the deposited amount, 
CSX will request an additional deposit equal to the then remaining Reimbursable Expenses which CSX estimates that it will incur. 
CSX shall request such additional deposit by delivery of invoices to Agency. Agency shall make such additional deposit within 30 days 
following delivery of such invoice to Agency.

50/50 Payment in Advance
Upon delivery of notice to proceed with the Project, Agency will deposit with CSX a sum equal to fifty percent (50%) of the 
Reimbursable Expenses as shown by the Estimate. Prior to the incurrence of Reimbursable Expenses in excess of such deposit, CSX 
will request an additional deposit equal to the Reimbursable Expenses which CSX expects to incur. CSX shall request such additional 
deposit by delivery of invoices to Agency. Agency shall make such additional deposits within 30 days following delivery of such invoice 
to Agency.

Scheduled Payments
Agency shall deposit with CSX the following sums on or before the dates set forth below, which sums and dates shall be subject to 
adjustment in the event of revisions to the Estimate:

Payment Date:		  Payment:
________________	 ________________
				  
				    Total:  
				    ________________ 	

Progress Payments In Arrears
Notwithstanding anything to the contrary set forth in this Agreement, Agency shall pay CSX in arrears for its Reimbursable Expenses, 
rather than in advance, with only such exceptions, such as purchasing materials and equipment, as the parties mutually agree. 
Accordingly, Agency shall remit payment to CSX for its Reimbursable Expenses within thirty (30) days following delivery to Agency  
of an invoice.

E-1
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EXHIBIT F
INSURANCE  REQUIREMENTS

I.	 Insurance Policies

Agency and Contractor, if and to the extent that either is performing work on or about CSX’s property, shall procure and 
maintain the following insurance policies:

	� 1. Commercial General Liability coverage at their sole cost and expense with limits of not less than $5,000,000 in 
combined single limits for bodily injury and/or property damage per occurrence, and such policies shall name CSX as an 
additional named insured.

	� 2. Statutory Worker’s Compensation and Employers Liability Insurance with limits of not less than $1,000,000, which 
insurance must contain a waiver of subrogation against CSX and its affiliates (if permitted by state law).

	� 3. Commercial automobile liability insurance with limits of not less than $1,000,000 combined single limit for bodily injury 
and/or property damage per occurrence, and such policies shall name CSX as an additional named insured.

	� 4. Railroad protective liability insurance with limits of not less than $5,000,000 combined single limit for bodily injury 
and/or property damage per occurrence and an aggregate annual limit of $10,000,000, which insurance shall satisfy the 
following additional requirements:

		�  a. The Railroad Protective Insurance Policy must be on the ISO/RIMA Form of Railroad Protective Insurance - 
Insurance Services Office (ISO) Form CG 00 35.

		�  b. CSX Transportation must be the named insured on the Railroad Protective Insurance Policy.

		�  c. Name and Address of Contractor and Agency must appear on the Declarations page.

		�  d. Description of operations must appear on the Declarations page and must match the Project description.

		�  e. Authorized endorsements must include the Pollution Exclusion Amendment - CG 28 31, unless using form CG 00 
35 version 96 and later.

		  f. Authorized endorsements may include:
			   (i). Broad Form Nuclear Exclusion - IL 00 21
			   (ii) 30-day Advance Notice of Non-renewal or cancellation
			   (iii) Required State Cancellation Endorsement
			   (iv) Quick Reference or Index - CL/IL 240

		  g. Authorized endorsements may not include:
			   (i) A Pollution Exclusion Endorsement except CG 28 31
			   (ii) A Punitive or Exemplary Damages Exclusion
			   (iii) A “Common Policy Conditions” Endorsement
			   (iv) Any endorsement that is not named in Section 4 (e) or (f) above.
			   (v) Policies that contain any type of deductible
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	 5. All insurance companies must be A. M. Best rated A- and Class VII or better.

	� 6. The CSX OP number or CSX contract number, as applicable, must appear on each Declarations page and/or certificates  
of insurance.

	 7. Such additional or different insurance as CSX may require.
 

II.	 Additional Terms

	� 1. Contractor must submit the complete Railroad Protective Liability policy, Certificates of Insurance and all notices and 
correspondence regarding the insurance policies in an electronic format to:

		  Insurance Department  
		  CSX Transportation, Inc.  
		  500 Water Street, C-907  
		  Jacksonville, FL 32202

		  OR

		  insurancedocuments@csx.com

	� 2. Neither Agency nor its Designee may begin work on or about CSX property until written approval of the required insurance has 
been received from CSX or CSX’s Insurance Compliance vendor, Ebix.

 

F-2 
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SCHEDULE I
CONTRACTOR’S ACCEPTANCE

To and for the benefit of CSX Transportation, Inc. (“CSX”) and to induce CSX to permit Contractor on or about CSX’s property 
for the purposes of performing work in accordance with the Agreement dated_______________________, 201____, 
between [INSERT NAME OF AGENCY] and CSX, Contractor hereby agrees to abide by and perform all applicable terms of the 
Agreement, including, but not limited to Exhibits C and F to the Agreement, and Sections 3, 9 and 11 of the Agreement.

			   Contractor: ___________________________________________

				    By: __________________________________________
				    Name________________________________________
				    Title:_________________________________________
				    Date: ________________________________________

\\COR\130459.7
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INTRODUCTION

The intent of this document is to guide outside agencies and their Contractors when performing work on, over, or with 
potential to impact CSX property (ROW). Work plans shall be submitted for review to the designated CSX Engineering 
Representative for all work which presents the potential to affect CSX property or operations; this document shall serve as a 
guide in preparing these work plans. All work shall be performed in a manner that does not adversely impact CSX
operations or safety; as such, the requirements of this document shall be strictly adhered to, in addition to all other applicable 
standards associated with the construction. Applicable standards include, but are not limited to, CSX Standards and Special 
Provisions, CSX Insurance Requirements, CSX Pipeline Occupancy Criteria, as well as the governing local, county, state and 
federal requirements. It shall be noted that this document and all other CSX standards are subject to change without notice, 
and future revisions will be made available at the CSX website: www.csx.com.

I.	 DEFINITIONS

	� 1. Agency – The project sponsor (i.e., State DOT, Local Agencies, Private Developer, etc.)

	� 2. AREMA – American Railway Engineering and Maintenance-of-Way Association – the North American railroad industry 
standards group. The use of this term shall be in specific reference to the AREMA Manual for Railway Engineering.

	� 3. Construction Submission – The Agency or its representative shall submit six (6) sets of plans, supporting calculations, 
and detailed means and methods procedures for the specific proposed activity. All plans, specifications, and supporting 
calculations shall be signed/sealed by a Professional Engineer as defined below.

	� 4. Controlled Demolition – Removal of an existing structure or subcomponents in a manner that positively prevents any 
debris or material from falling, impacting, or otherwise affecting CSX employees, equipment or property. Provisions shall 
be made to ensure that there is no impairment of railroad operations or CSX’s ability to access its property at all times.

	� 5. Contractor – The Agency’s representative retained to perform the project work.

	� 6. Engineer – CSX Engineering Representative or a GEC authorized to act on the behalf of CSX.

	� 7. Flagman – A qualified CSX employee with the sole responsibility to direct or restrict movement of trains, at or through a 
specific location, to provide protection for workers.

	� 8. GEC – General Engineering Consultant who has been authorized to act on the behalf of CSX.

	� 9. Horizontal Clearance – Distance measured perpendicularly from centerline of any track to the nearest obstruction at 
any elevation between TOR and the maximum vertical clearance of the track.

	� 10. Professional Engineer – An engineer who is licensed in State or Commonwealth in which the project is to occur. All 
plans, specifications, and supporting calculations shall be prepared by the Licensed Professional Engineer and shall bear 
his/her seal and signature.

	� 11. Potential to Foul – Work having the possibility of impacting CSX property or operations; defined as one or more  
of the following:

		  a. Any activity where access onto CSX property is required.
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		  b. Any activity where work is being performed on CSX ROW.
		� 
		�  c. Any excavation work adjacent to CSX tracks or facilities, within the Theoretical Railroad Live Load Influence Zone, or where 

the active earth pressure zone extends within the CSX property limits.
		� 
		�  d. The use of any equipment where, if tipped and laid flat in any direction (360 degrees) about its center pin, can encroach 

within twenty five feet (25’-0”) of the nearest track centerline. This is based upon the proposed location of the equipment 
during use, and may be a function of the equipment boom length. Note that hoisting equipment with the potential to foul must 
satisfy the 150% factor of safety requirement for lifting capacities.

		�   
e. Any work where the scatter of debris, or other materials has the potential to encroach within twenty five feet (25’-0”) of the 
nearest track centerline.

		�   
f. Any work where significant vibration forces may be induced upon the track structure or existing structures located under, 
over, or adjacent to the track structure.

		�   
g. Any other work which poses the potential to disrupt rail operations, threaten the safety of railroad employees, or otherwise 
negatively impact railroad property, as determined by CSX.

	� 12. ROW – Right of Way; Refers to CSX Right-of-Way as well as all CSX property and facilities. This includes all aerial space within 
the property limits, and any underground facilities.

	� 13. Submission Review Period - a minimum of thirty (30) days in advance of start of work. Up to thirty (30) days will be required  
for the initial review response. Up to an additional thirty (30) days may be required to review any/all subsequent submissions  
or resubmission.

	� 14. Theoretical Railroad Live Load Influence Zone – A 1 horizontal to 1 vertical theoretical slope line starting at bottom corner of tie.

	� 15. TOR – Top of Rail. This is the base point for clearance measurements. It refers to the crown (top) of the steel rail; the point 
where train wheels bear on the steel rails.

	� 16. Track Structure – All load bearing elements which support the train. This includes, but is not limited to, the rail, ties, 
appurtenances, ballast, sub-ballast, embankment, retaining walls, and bridge structures.

	� 17. Vertical Clearance – Distance measured from TOR to the lowest obstruction within six feet (6’-0”) of the track centerline, in 
either direction.

II.	 GENERAL SUBMISSION REQUIREMENTS

	� A. A construction work plan is required to be submitted by the Agency or its Contractor, for review and acceptance, prior to 
accessing or performing any work with Potential to Foul.

	� B. The Agency or its representative shall submit six (6) sets of plans, specifications, supporting calculations, and detailed means 
and methods procedures for the specific proposed work activity.
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	� C. Construction submissions shall include all information relevant to the work activity, and shall clearly and concisely 
explain the nature of the work, how it is being performed, and what measures are being taken to ensure that railroad 
property and operations are continuously maintained.

	� D. All construction plans shall include a map of the work site, depicting the CSX tracks, the CSX right of way, proposed 
means of access, proposed locations for equipment and material staging (dimensioned from nearest track centerline), as 
well as all other relevant project information. An elevation drawing may also be necessary in order to depict clearances or 
other components of the work.

	� E. Please note that CSX will not provide pricing to individual contractors involved in bidding projects. Bidding contractors 
shall request information from the agency and not CSX.

	� F. The Contractor shall install a geotextile fabric ballast protection system to prevent construction or demolition debris and 
fines from fouling ballast. The geotextile ballast protection system shall be installed and maintained by the Contractor to 
the satisfaction of the Engineer.

	� G. The Engineer shall be kept aware of the construction schedule. The Contractor shall provide timely communication  
to the Engineer when scheduling the work such that the Engineer may be present during the work. The Contractor’s 
schedule shall not dictate the work plan review schedule, and flagging shall not be scheduled prior to receipt of an 
accepted work plan.

 
	� H. At any time during construction activities, the Engineer may require revisions to the previously approved procedures 

to address weather, site conditions or other circumstances that may create a potential hazard to rail operations or CSX 
facilities. Such revisions may require immediate interruption or termination of ongoing activities until such time the issue 
is resolved to the Engineer’s satisfaction. CSX and its GEC shall not be responsible for any additional costs or time claims 
associated with such revisions.

	� I. Blasting will not be permitted to demolish a structure over or within CSX’s right-of-way. When blasting off of CSX 
property but with Potential to Foul, vibration monitoring, track settlement surveying, and/or other protective measures may 
be required as determined by the Engineer.

	 J. Blasting is not permitted adjacent to CSX right-of-way without written approval from the Chief Engineer, CSX.

	� K. Mechanical and chemical means of rock removal must be explored before blasting is considered. If written  
permission for the use of explosives is granted, the Agency or Contractor must submit a work plan satisfying the  
following requirements:

		�  1. Blasting shall be done with light charges under the direct supervision of a responsible officer or employee of the 
Agency or Contractor. 

		�  2. Electronic detonating fuses shall not be used because of the possibility of premature explosions resulting from 
operation of two-way train radios. 

		�  3. No blasting shall be done without the presence of an authorized representative of CSX. Advance notice to the 
Engineer is required to arrange for the presence of an authorized CSX representative and any flagging that CSX  
may require.
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		�  4. Agency or Contractor must have at the project site adequate equipment, labor and materials, and allow sufficient time, to 
clean up debris resulting from the blasting and correct any misalignment of tracks or other damage to CSX property resulting 
from the blasting. Any corrective measures required must be performed as directed by the Engineer at the Agency’s or 
Contractor’s expense without any delay to trains. If Agency’s or Contractor’s actions result in the delay of any trains including 
passenger trains, the Agency or Contractor shall bear the entire cost thereof. 

		  5. The Agency or Contractor may not store explosives on CSX property. 

		�  6. At any time during blasting activities, the Engineer may require revisions to the previously approved procedures to  
address weather, site conditions or other circumstances that may create a potential hazard to rail operations or CSX facilities. 
Such revisions may require immediate interruption or termination of ongoing activities until such time the issue is resolved  
to the Engineer’s satisfaction. CSX and its GEC shall not be responsible for any additional costs or time claims associated  
with such revisions.

III.	 HOISTING OPERATIONS

	 A. All proposed hoisting operations with Potential to Foul shall be submitted in accordance with the following:

		�  1. A plan view drawing shall depict the work site, the CSX track(s), the proposed location(s) of the lifting equipment, as well  
as the proposed locations for picking, any intermediate staging, and setting the load(s). All locations shall be dimensioned 
from centerline of the nearest track. Crane locations shall also be dimensioned from a stationary point at the work site for 
field confirmation. 

		�  2. Computations showing the anticipated weight of all picks. Computations shall be made based upon the field-verified plans 
of the existing structure. Pick weights shall account for the weight of concrete rubble or other materials attached to the 
component being removed; this includes the weight of subsequent rigging devices/components. Rigging components shall be 
sized for the subsequent pick weight. 

		�  3. All lifting equipment, rigging devices, and other load bearing elements shall have a rated (safe lifting) capacity that is 
greater than or equal to 150% of the load it is carrying, as a factor of safety. Supporting calculations shall be furnished to 
verify the minimum capacity requirement is maintained for the duration of the hoisting operation. 

		�  4. Dynamic hoisting operations are prohibited when carrying a load with the Potential to Foul. Cranes or other lifting 
equipment shall remain stationary during lifting. (i.e., no moving picks). 

		�  5. For lifting equipment, the manufacturer’s capacity charts, including crane, counterweight, maximum boom angle, and boom 
nomenclature is to be submitted. 

		�  6. A schematic rigging diagram must be provided to clearly call out each rigging component from crane hook to the material 
being hoisted. Copies of catalog or information sheets shall be provided to verify rigging weights and capacities. 

		  7. For built-up rigging devices, the contractor shall submit the following:

			   i. Details of the device, calling out material types, sizes, connections and other properties.

			�   ii. Load test certification documents and/or design computations bearing the seal and signature of a  
Professional Engineer. Load test shall be performed in the configuration of its intended use as part of the  
subject demolition procedure.
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			�   iii. Copies of the latest inspection reports of the rigging device. The device shall be inspected within one (1) 
calendar year of the proposed date for use. 

		�  8. A detail shall be provided showing the crane outrigger setup, including dimensions from adjacent slopes or 
facilities. The detail shall indicate requirements for bearing surface preparation, including material requirements and 
compaction efforts. As a minimum, outriggers and/or tracks shall bear on mats, positioned on level material with 
adequate bearing capacity. 

		�  9. A complete written narrative that describes the sequence of events, indicating the order of lifts and any 
repositioning or re-hitching of the crane(s).

IV.	 DEMOLITION PROCEDURE

	� A. The Agency or its Contractor shall submit a detailed procedure for a controlled demolition of any structure on, over, or 
adjacent to the ROW. The controlled demolition procedure must be approved by the Engineer prior to beginning work on 
the project.

	 B. Existing Condition of structure being demolished:

		  1. The Contractor shall submit as-built plans for the structure(s) being demolished 
.
		�  2. If as-built plans are unavailable, the Contractor shall perform an investigation of the structure, including any 

foundations, substructures, etc. The field measurements are to be made under the supervision of the Professional 
Engineer submitting the demolition procedure. Findings shall be submitted as part of the demolition means and 
methods submittal for review by the Engineer. 

		�  3. Any proposed method for temporary stabilization of the structure during the demolition shall be based on the 
existing plans or investigative findings, and submitted as part of the demolition means and methods for review by 
the Engineer.

	� C. Demolition work plans shall include a schematic plan depicting the proposed locations of the following, at various 
stages of the demolition:

		  1. All cranes and equipment, calling out the operating radii. 

		  2. All proposed access and staging locations with all dimensions referenced from the center line of the nearest track 
.
		  3. Proposed locations for stockpiling material or locations for truck loading 
.
		�  4. The location, with relevant dimensions, of all tracks, other railroad facilities; wires, poles, adjacent structures, or 

buried utilities that could be affected, showing that the proposed lifts are clear of these obstructions. 

		�  5. Note that no crane or equipment may be set on the CSX rails or track structure and no material may be dropped 
on CSX property.
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	 D. Demolition submittal shall also include the following information:

		  1. All hoisting details, as dictated by Section III of this document.
	
		�  2. A time schedule for each of the various stages must be shown as well as a schedule for the entire lifting procedure. The 

proposed time frames for all critical subtasks (i.e., torch/saw cutting various portions of the superstructure or substructure, 
dismantling splices, installing temporary bracing, etc.) shall be furnished so that the potential impact(s) to CSX operations 
may be assessed and eliminated or minimized. 

		�  3. The names and experience of the key Contractor personnel involved in the operation shall be included in the Contractor’s 
means and methods submission. 

		�  4. Design and supporting calculations shall be prepared, signed, and sealed by the Professional Engineer for items including 
the temporary support of components or intermediate stages shall be submitted for review. A guardrail will be required to be 
installed in a track in the proximity of temporary bents or shoring towers, when located within twelve feet (12’-0”) from the 
centerline of the track. The guardrail will be installed by CSX forces, at the expense of the Agency or its contractor.

	� E. Girders or girder systems shall be stable at all times during demolition. Temporary bracing shall be provided at the piers, 
abutments, or other locations to resist overturning and/or buckling of the member(s). The agency shall submit a design and details 
of the proposed temporary bracing system, for review by the Engineer. Lateral wind forces for the temporary conditions shall be 
considered in accordance with AREMA, Chapter 8, Section 28.6.2. The minimum lateral wind pressure shall be fifteen pounds per 
square foot (15 psf).

	� F. Existing, obsolete, bridge piers shall be removed to a minimum of three feet (3’-0”) below the finished grade, final ditch line 
invert, or as directed by the Engineer.

	� G. A minimum quantity of twenty five (25) tons of CSX approved granite track ballast may be required to be furnished and 
stockpiled on site by the Contractor, or as directed by the Engineer.

	� H. The use of acetylene gas is prohibited for use on or over CSX property. Torch cutting shall be performed utilizing other materials 
such as propane.

	� I. CSX’s tracks, signals, structures, and other facilities shall be protected from damage during demolition of existing structure or 
replacement of deck slab.

	 J. Demolition Debris Shield

		  1. On-track or ground-level debris shields (such as crane mats) are prohibited for use by CSX. 

		�  2. Demolition Debris Shield shall be installed prior to the demolition of the bridge deck or other relevant portions of the 
structure. The demolition debris shield shall be erected from the underside of the bridge over the track area to catch all falling 
debris. The debris shield shall not be the primary means of debris containment.

			�   i. The demolition debris shield design and supporting calculations, all signed/sealed by a Professional Engineer, shall 
be submitted for review and acceptance. 

			�   ii. The demolition debris shield shall have a minimum design load of 50 pounds per square foot (50 psf) plus the 
weight of the equipment, debris, personnel, and all other loads.



134

			�   iii. The Contractor shall verify the maximum particle size and quantity of the demolition debris generated 
during the procedure does not exceed the shield design loads. Shield design shall account for loads 
induced by particle impact; however the demolition procedure shall be such that impact forces are 
minimized. The debris shield shall not be the primary means of debris containment.

			�   iv. The Contractor shall include installation/removal means and methods for the demolition debris shield as 
part of the proposed Controlled Demolition procedure submission.

			�   v. The demolition debris shield shall provide twenty three feet (23’-0”) minimum vertical clearance, or 
maintain the existing vertical clearance if the existing clearance is less than twenty three feet (23’-0”).

			�   vi. Horizontal clearance to the centerline of the track should not be reduced unless approved by  
the Engineer.

			�   vii. The Contractor shall clean the demolition debris shield daily or more frequently as dictated either by the 
approved design parameters or as directed by the Engineer.

	 K. Vertical Demolition Debris Shield

		�  1. This type of shield may be required for substructure removals in close proximity to CSX track and other facilities, 
as determined by the Engineer.

		�  2. The Agency or its Contractor shall submit detailed plans with detailed calculations, prepared, signed, and sealed 
by a Professional Engineer, of the protection shield.

 
V.	 ERECTION PROCEDURE

	� A. The Agency or its Contractor shall submit a detailed procedure for erection of a structure with Potential to Foul. The 
erection procedure must be approved by the Engineer prior to beginning work on the project.

	 B. Erection work plans shall include a schematic plan depicting the following, at all stages of the construction:

		  1. All proposed locations of all cranes and equipment, calling out the operating radii. 

		�  2. All proposed access and staging locations with all dimensions referenced from the center line of the nearest track.

		  3. All proposed locations for stockpiling material or locations for truck loading. 

		�  4. The location, with relevant dimensions, of all tracks, other railroad facilities; wires, poles, adjacent structures, or 
buried utilities that could be affected, showing that the proposed lifts are clear of these obstructions.

	� C. No crane or equipment may be set on the CSX rails or track structure and no material may be dropped on CSX property.

	� D. For erection of a structure over the tracks, the following information shall be submitted for review and acceptance by 
the Engineer, at least thirty (30) days prior to erection:

		�  1. As-built beam seat elevations – field surveyed upon completion of pier/abutment construction.

		  2. Current Top of Rail (TOR) elevations – field measured at the time of as-built elevation collection.

		�  3. Computations verifying the anticipated minimum vertical clearance in the final condition which accounts for all 
deflection and camber, based upon the current TOR and as-built beam seat elevations. The anticipated minimum 
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vertical clearance shall be greater than or equal to that which is indicated by the approved plans. Vertical clearance (see 
definitions) is measured from TOR to the lowest point on the overhead structure at any point within six feet (6’-0”) from 
centerline of the track. Calculations shall be signed and sealed by a Professional Engineer.

	� E. Girders or girder systems shall be stable at all times during erection. No crane may unhook prior to stabilizing the beam or girder.

		��  1. Lateral wind forces for the temporary conditions shall be considered in accordance with AREMA, Chapter 8, Section 28.6.2. 
The minimum lateral wind pressure shall be fifteen pounds per square foot (15 psf). 

		�  2. Temporary bracing shall be provided at the piers, abutments, or other locations to resist overturning and/or buckling  
of the member(s). The agency shall submit a design and details of the proposed temporary bracing system, for review  
by the Engineer. 

		�  3. Temporary bracing shall not be removed until sufficient lateral bracing or diaphragm members have been installed to 
establish a stable condition. Supporting calculations, furnished by the Professional Engineer, shall confirm the  
stable condition.

	 F. Erection procedure submissions shall also include the following information:

		  1. All hoisting details, as dictated by Section III of this document. 

		�  2. A time schedule for each of the various stages must be shown as well as a schedule for the entire lifting procedure. 
The proposed time frames for all critical subtasks (i.e., performing aerial splices, installing temporary bracing, installation 
of diaphragm members, etc.) shall be furnished so that the potential impact(s) to CSX operations may be assessed and 
eliminated or minimized. 

		�  3. The names and experience of the key Contractor personnel involved in the operation shall be included in the Contractor’s 
means and methods submission. 

		�  4. A guardrail will be required to be installed in a track in the proximity of temporary bents or shoring towers, when located 
within twelve feet (12’-0”) from the centerline of the track. The guardrail will be installed by CSX forces, at the expense of the 
Agency or its Contractor. 

		�  5. Design and supporting calculations prepared by the Professional Engineer for items including the temporary support of 
components or intermediate stages shall be submitted for review.

VI.	 TEMPORARY EXCAVATION AND SHORING

	� A. The Agency or its Contractor shall submit a detailed design and procedure for the installation of a sheeting/shoring system 
adjacent to the tracks. Shoring protection shall be provided when excavating with Potential to Foul, or as otherwise determined by 
CSX. Shoring shall be provided in accordance with the AREMA, except as noted below.

	 B. Shoring may not be required if all of the following conditions are satisfied:

		  1. The excavation does not encroach within the Theoretical Live Load Influence Zone. Please refer to Figure 1.

		  2. The track structure is situated on level ground, or in a cut section, and on stable soil. 

		�  3. The excavation does not adversely impact the stability of a CSX facility (i.e., signal bungalow, drainage facility, undergrade 
bridge, building, etc), or the stability of any structure on, over, or adjacent to CSX property with potential to foul.

		  4. Shoring is not required by any governing federal, state, local or other construction code.



136

	� C. Shoring is required when excavating the toe of an embankment. Excavation of any embankment which supports an 
active CSX track structure without shoring will not be permitted.

	� D. Trench boxes are not an acceptable means of shoring. Trench boxes are prohibited for use on CSX property or within 
the Theoretical Railroad Live Load Influence Zone.

	� E. Shoring shall be a cofferdam-type, which completely encloses the excavation. However, where justified by site or work 
conditions, partial cofferdams with open sides away from the track may be permissible, as determined by the Engineer.

	� F. Cofferdams shall be constructed using interlocking steel sheet piles, or when approved by the Engineer, steel soldier 
piles with timber lagging. Wales and struts shall be included when dictated by the design.

	� G. The use of tiebacks can be permissible for temporary shoring systems, when conditions warrant. Tiebacks shall have 
a minimum clear cover of 6’-0”, measured from the bottom of the rail. Upon completion of the work, tiebacks shall be 
grouted, cut off, and remain in place.

	� H. All shoring systems on, or adjacent to CSX right-of-way, shall be equipped with railings or other fall protection, 
compliant with the governing federal, state or local requirements. Area around pits shall be graded to eliminate all 
potential tripping hazards.

	� I. Interlocking steel sheet piles shall be used for shoring systems qualifying one or more of the following conditions:
		  1. Within 18’-0” of the nearest track centerline

		  2. Within the live load influence zone

		  3. Within slopes supporting the track structure

		  4. As otherwise deemed necessary by the Engineer.

	� J. Sheet piles qualifying for one or more of the requirements listed in Section VI.I (above) of this document shall not be 
removed. Sheet piles shall be left in place and cut off a minimum of 3’-0” below the finished grade, the ditch line invert, or as 
otherwise directed by the Engineer. The ground shall be backfilled and compacted immediately after sheet pile is cut off.

	 K. The following design considerations shall be considered when preparing the shoring design package:

		�  1. Shoring shall be designed to resist a vertical live load surcharge of 1,880 lbs. per square foot, in addition to active 
earth pressure. The surcharge shall be assumed to act on a continuous strip, eight feet six inches (8’-6”) wide. 
Lateral pressures due to surcharge shall be computed using the strip load formula shown in AREMA Manual for 
Railway Engineering, Chapter 8, Part 20.

		  2. Allowable stresses in materials shall be in accordance with AREMA Chapter 7, 8, and 15.3.

		�  3. A minimum horizontal clearance of ten feet (10’-0”) from centerline of the track to face of nearest point of  
shoring shall be maintained, provided a twelve feet (12’-0”) roadbed is maintained with a temporary walkway  
and handrail system.
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		�  4. For temporary shoring systems with Potential to Foul, piles shall be plumb under full dead load. Maximum deflection at the 
top of wall, under full live load, shall be as follows:

			�   i. One-half (1/2) inch for walls within twelve feet (12’-0”) of track centerline (Measured from centerline of the 
nearest track to the nearest point of the supporting structure).

			   ii. One (1) inch for walls located greater than twelve feet (12’-0”) from track centerline

	� L. Shoring work plans shall be submitted in accordance with Section II of this document, as well as the following  
additional requirements:

		�  1. The work plan shall include detailed drawings of the shoring systems calling out the sizes of all structural members, details 
of all connections. Both plan and elevation drawings shall be provided, calling out dimensions from the face of shoring relative 
to the nearest track centerline. The elevation drawing shall also show the height of shoring, and track elevation in relation to 
bottom of excavation.

		  2. Full design calculations for the shoring system shall be furnished.

		  3. A procedure for cutting off the sheet pile, backfilling and restoring the embankment.
 
VII.	TRACK MONITORING

	� A. When work being performed has the potential to disrupt the track structure, a work plan must be submitted detailing a track 
monitoring program which will serve to monitor and detect both horizontal and vertical movement of the CSX track and roadbed.

	� B. The program shall specify the survey locations, the distance between the location points, and frequency of monitoring before, 
during, and after construction. CSX reserves to the right to modify the survey locations and monitoring frequency as necessary 
during the project.

	� C. The survey data shall be collected in accordance with the approved frequency and immediately furnished to the Engineer  
for analysis.

	� D. If any movement has occurred as determined by the Engineer, CSX will be immediately notified. CSX, at its sole discretion, shall 
have the right to immediately require all contractor operations to be ceased, have the excavated area immediately backfilled and/or 
determine what corrective action is required. Any corrective action required by CSX or performed by CSX including the monitoring 
of corrective action of the contractor will be at project expense.
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FIGURE 1: Theoretical Live Load Influence Zone
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APPENDIX

CSX TRANSPORTATION

SOIL AND WATER  
MANAGEMENT POLICY

Public Projects Group  
Jacksonville, FL
Date Issued: May 2023
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Any CSX environmental costs associated with a public project shall be borne by the Agency.

�Public projects that generate soils from CSX property must adhere to CSX’s soil management policies.  CSX requires soils  
generated from its property to either be properly disposed in a CSX approved disposal facility or reused on CSX property. The 
management of soils generated from CSX property should be planned for and properly permitted (if applicable) prior to initiating  
any work on CSX property.  

	 • Soil Reuse:  CSX Environmental Department must review and approve reuse of soil on CSX property.  

	 • �Soil Disposal: If the soil cannot be reused on CSX property, it must be properly disposed at a CSX approved disposal facility.  
CSX prohibits any contractor from taking soils for off property reuse.  CSX Environmental Department will handle waste 
characterization and profiling into an approved disposal facility. CSX prohibits any environmental sampling on its property 
unless granted through a written Environmental Right of Entry or approved in writing by the CSX Environmental Department. For 
access or right-of-entry issues for outside parties (Right-of-Entry) on CSX property please see: https://www.csx.com/index.cfm/
customers/value-added-services/property-real-estate/. All analytical analyses must be completed at a CSX approved laboratory.

�If Agency has arrangements with a disposal facility not approved by CSX, Agency can request CSX to evaluate the disposal facility.  
Request to evaluate alternate disposal facilities should take place prior to work being initiated on CSX property. Contact the CSX 
Manager Environmental Programs at (904) 366-4174 for assistance.

	 • �If dewatering is planned for a public project, CSX Environmental Department must review and approve the dewatering plan 
prior to work being initiated on CSX property. CSX prohibits the discharge of water onto its property without prior approval.  CSX 
prohibits environmental sampling of groundwater or surface water unless granted through a written Environmental Right of Entry 
or approved in writing by the CSX Environmental Department. Contact the Manager Environmental Programs at (904) 359-4833 
for assistance.

All waste must be removed from the project site in a timely manner. It is the policy of CSX that all materials discarded by or on behalf 
of CSX will be managed in accordance with local, state and federal regulations as well as CSX’s best management practices and 
sustainability goals. To ensure that these goals are achieved, CSX has mechanisms in place to monitor waste management activities, 
capture the information necessary to ensure 100% compliance with local, state and federal requirements 100% of the time, and track 
progress in the CSX sustainability program. These mechanisms also allow CSX to complete reporting requirements to federal and state 
regulatory agencies and document CSX’s progress toward its sustainability goals. 

�Prior to disposal, recycling, or reuse, a CSX authorization number for transportation and disposal of all waste types (i.e. – hazardous, 
non-hazardous, special, etc.) must be obtained from the CSX Manager Environmental Programs and included on the disposal manifest 
or Bill of Lading (BOL). Promptly forward completed hazardous waste, non-hazardous waste, special waste manifests, BOLs, analytical, 
and profiles to the CSX Project Manager with copies to CSX’s Manager Environmental Programs to wastedisposal@csx.com.

Containment system, clean up and disposal of all paint and other material removed from a bridge: The clean-up and disposal of 
material from the surface preparation for painting and the actual painting must comply with all appropriate regulations and CSX’s 
policies and procedures. The materials removed during the surface preparation must not impact the surrounding area including ground, 
water, or air impacts. Materials must not be stored on CSX property. 

�A list of the CSX approved laboratories and disposal/recycling facilities can be obtained from the Manager Environmental Programs  
at wastedisposal@csx.com.
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Figure 1- Pile and Driving Equipment Data Form.  Form can be found on the Department Website 
 
 

   

Project/Bridge:______________________________________  Town:___________________________    

WIN:__________________  Fed. Proj. No:_______________________  Bridge No:________________ 

Contractor:___________________________  Pile Driving Sub:_________________________________ 

 

 
Manufacturer:______________________  Model:_______________ 

Hammer Type:_____________________  Serial No:_____________ 

Max Energy:_______________(ft-lbs) @Stroke Length:________(ft) 

Ram Weight:_____________(lbs) 

  

Modifications:____________________________________________

_______________________________________________________

_______________________________________________________

______________________________________________________ 

  
  

Material:_______________________________________________ 

Thickness:________________(in.) Area:__________________(in.2) 

Modulus of Elasticity (E):_______________________________(psi) 

Coefficient of Restitution (e):________________________________ 

 

Weight:____________________(lbs) 

  

Material:_______________________ Thickness:____________(in.) 

Modulus of Elasticity (E):_______________________________(psi) 

Coefficient of Restitution (e):________________________________ 

 

Pile 
Type:_______________________________________________ 

 

Length (in Leads):______________________________________(ft) 

Weight/Length:_____________(lbs/ft) Diameter:_____________(in.) 

Wall Thickness:__________(in.) X-Section Area:____________(in.2) 

Maximum Factored Load:______________________________(kips) 

Required Resistance:_________________________________(kips) 

Splice Description:________________________________________ 

Pile Tip Description:_______________________________________

Submitted by:________________________ Date:_______________ 

Telephone #:___________________ Fax #-_________________ 
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SECTION 033300

ARCHITECTURAL CONCRETE

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Cast-in-place architectural concrete including form facings, reinforcement accessories, 
concrete materials, concrete mixture design, placement procedures, and finishes.

2. The requirements of this Section complement Section 033000, CAST-IN-PLACE 
CONCRETE; and apply to architectural concrete as specified and as indicated on 
Drawings.

B. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections:

1. Section 033000 - CAST-IN-PLACE CONCRETE for formwork; material, fabrication, 
and installation requirements for steel reinforcement; and field quality control.

2. Section 079200 - JOINT SEALANTS for elastomeric joint sealants in contraction and 
other joints in cast-in-place architectural concrete.

1.3 DEFINITIONS

A. Cast-in-Place Architectural Concrete:  Formed concrete that is exposed to view on surfaces of 
completed structure or building and that requires special concrete materials, formwork, 
placement, or finishes to obtain specified architectural appearance.

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

C. Design Reference Sample:  Sample designated by Architect in the Contract Documents that 
reflects acceptable surface quality and appearance of cast-in-place architectural concrete.

D. Reveal:  Projection of coarse aggregate from matrix or mortar after completion of exposure 
operations.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.
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B. Description of Methods and Sequence of Placement.  For each type of specially-finished 
concrete provide description of methods and sequence of placement.

C. Certificates: Prior to installation submit copies of a signed affidavit from the manufacturer of 
the coloring product stating that coloring product to be used in concrete is compatible with the 
concrete mix and type to which it will be combined, and that no adverse affects will occur to the 
workability, setting, or strength of concrete.

D. Manufacturer's Review: Submit written signed statement, that Contract Documents have been 
reviewed by qualified representatives of the materials manufacturer, and that materials and 
system to be used for floor finish are proper and adequate for the applications shown.

E. Manufacturer's Data: Submit manufacturer's specifications and installation instructions for all 
products in concrete floor finish, including certifications and other data as may be required to 
show compliance with the Contract Documents.

F. Substrate Acceptability: Submit a certified statement issued by the manufacturer of concrete 
floor finish materials and countersigned by installer, attesting that surfaces designated to receive 
concrete floor finish are satisfactory warranty requirements. Application of materials will be 
construed as acceptance of surfaces.

G. Statement of Supervision: Submit signed statement signed that field supervision by 
manufacturer's representative was sufficient to ensure proper application of materials and that 
the installation is acceptable to manufacturer.

H. Samples for Verification:  Architectural concrete samples, cast vertically, approximately 18 by 
18 by 2 inches, of finishes, colors, and textures to match design reference sample.  Include 
Sample sets showing the full range of variations expected in these characteristics.

1.5 QUALITY ASSURANCE

A. Finish Objective Samples.  If samples are placed on display in the office of the Architect, to 
describe finish objectives, such samples are hereby made part of these Specifications to the 
degree that the samples exhibit the required color, texture and surface finish requirements.  Such 
samples, if provided, are provided for bidding purposes only; the actual mix components, 
forming, placing, and finishing procedures and requirements shall be as determined by 
acceptable preconstruction mock-ups.

B. Preconstruction Conference.  Attend a preconstruction conference prior to the start of 
architectural concrete construction as directed by the Architect.  Discussion will include the 
following:

1. The Contractor's program to obtain the specified quality of architectural concrete.
2. The procedures and methods for construction of preconstruction mock-ups specified 

herein.

C. Preconstruction Mock-up Panels or Areas:

1. General:
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a. Schedule mock-up casting for acceptance 30 days prior to casting of architectural 
concrete surfaces represented by the mock-ups.

b. Locate mock-up panels in non-public areas acceptable to the Architect.  Brace 
panels as required for safety.

c. Continue to cast mock-ups until acceptable mock-ups are produced.  Accepted 
mock-ups shall be the standard for color, texture, and workmanship for the work.

d. Mock-up sequence of forming, placing, form removal, curing and finishing shall 
be reviewed and accepted by the Architect.

e. Mock-up formwork shall be inspected and accepted by the Architect before 
placing of concrete.

f. Use the same concrete mixes and placement procedures, accepted in mock-ups, in 
the final work, unless otherwise directed by the Architect.

g. Protect accepted mock-ups from damage until completion and acceptance of the 
work represented by the mock-up.

h. Remove mock-up panels from site at completion of Project, as directed by the 
Architect.

2. Construct mock-up panels or areas as indicated to demonstrate the ability to cast 
architectural concrete to achieve shapes, color, and textured finishes required.  Mock-ups 
shall include or meet the following requirements:

a. Provide full scale mock-up panels and areas.
b. Provide mock-ups simulating actual design and execution conditions for concrete 

mix materials, reinforcement, formwork, placing sequence, form removal, curing, 
finishing, and methods and materials of stain removal and correction of defective 
work.

c. On mock-ups where directed by the Architect, provide minimum of five variation 
of mix color to be used in the repair of defective work, in order to determine 
acceptable color and texture match.

d. Demonstrate, on the mock-ups, materials and methods of plugging tie-holes unless 
tie holes are indicated to be left in place.

e. Demonstrate in the construction of the mock-up formwork the sealer material, 
form release agent, and curing materials and methods to be used.

D. Source of Materials.  Utilize the same source, stock or brand of concrete materials for each class 
or mix of architectural concrete.  Do not interchange materials or mixes until an additional 
mock-up shows that uniformity in finish, texture, and color, as compared to original mock-up 
will be maintained.  If necessary, obtain and stockpile materials in sufficient quantity to ensure 
continuity and uniformity.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer's unopened containers identified with brand, type, grade, date 
of manufacture, class, lot number, and other qualifying information.

B. Store materials in original sealed containers, in dry enclosed storage area, within temperature 
range recommended by manufacturer.

1.7 JOB CONDITIONS

A. Maintain manufacturer's current installation instructions at Project site.
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B. Maintain interior building area above 50oF before, during, and after installation of architectural 
concrete until structure and subfloor temperatures are stabilized.

C. Provide and maintain adequate ventilation until concrete cures completely.

1.8 PROTECTION

A. Protect adjacent surfaces and repair, restore, or replace soiled or damaged in performance of 
special architectural concrete finish work.

1.9 GUARANTEE

A. Warrant work of this Section for five years from date of Substantial Completion; correct defects 
upon written notice at no additional cost to Owner.  Warranty shall be signed by installer and 
materials manufacturer.

PART 2 - PRODUCTS

2.1 CONCRETE

A. Except as otherwise indicated, concrete materials including aggregates, Portland cement, and 
water shall conform to Section 033000, CAST-IN-PLACE CONCRETE.

2.2 ARCHITECTURAL CONCRETE FOR VERTICAL WALLS 

A. Concrete: Color of concrete shall be normalweight concrete without color additive; color for 
architectural concrete shall be uniform throughout area designated.

B. Formwork Ties: Formwork tie spacing and location of ties shall be in a consistent pattern or 
layout acceptable to the Architect. Tie design shall be acceptable to the Architect.

C. Formwork Materials: Steel faced or fiberglass faced formwork as required to produce a smooth 
form finish acceptable to the Architect.

1. Formwork for Board Formed Concrete:

a. Basis of Design:  Sika; Architectural Concrete Formliners.
b. Pattern as selected by Architect.

2. Architectural Concrete Finish No. 1 - Smooth Form Finish with Smooth Rubbed Finish: 

a. Formwork: Smooth form concrete using steel forms or fiberglass forms.  Joints in 
formwork shall be sealed.  Form ties shall be uniformly placed accurately located 
in accordance with layout approved by the Architect. 

b. Finish Description/Procedure: Rubbing shall be produced on newly hardened 
concrete no later than the day following form removal.  When required by the 
Architect to correct work done in an incorrect manner or in a manner not as 
specified, rubbing shall commence within 48 hours of notification by the Architect.  
Surfaces to be rubbed shall be wetted and rubbed with carborundum brick or other 
approved abrasive of equal quality until uniform color and texture are produced, 
without applying any cement, grout or other coating. Rubbing will not be 
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permitted when the air temperature is expected to fall below 40 degrees F.  
Rubbing may be performed by use of approved power equipment and tools, 
providing that the operational procedures shall produce the same desired effects as 
hand rubbing.

c. Cement Color: Color meeting approved mock-up.  In order to achieve the desired 
color/finish of concrete, concrete mix may required the use of a white cement or 
control of color of aggregates may be required. 

PART 3 - EXECUTION

3.1 PLACING CONCRETE

A. Except as modified herein, concrete shall be placed in accordance with Section 033000, CAST-
IN-PLACE CONCRETE.

1. Consolidate vertical colored concrete in lifts 1 ft. or less in depth and vibrate twice that 
normally required by decreasing the spacing, depth, and time to ensure uniform color.

2. There shall be no honeycombing or segregated aggregates in concrete exposed to view in 
areas identified as Architectural Concrete.

B. Finish: Provide the following finish for vertical Architectural Concrete:

1. Smooth form finish with smooth rubbed finish.  Rubbing shall be produced on newly 
hardened concrete no later than the day following form removal.  When required by the 
Architect to correct work done in an incorrect manner or in a manner not as specified, 
rubbing shall commence within 48 hours of notification by the Architect.  Surfaces to be 
rubbed shall be wetted and rubbed with carborundum brick or other approved abrasive of 
equal quality until uniform color and texture are produced, without applying any cement, 
grout or other coating. Rubbing will not be permitted when the air temperature is 
expected to fall below 40 degrees F.  Rubbing may be performed by use of approved 
power equipment and tools, providing that the operational procedures shall produce the 
same desired effects as hand rubbing.

3.2 PROTECTION FROM AND REMOVAL OF STAINS

A. On mock-up where directed by the Architect, demonstrate methods of rust stain removal in 
accordance with recommendations of ACI 303 Chapter 10, Section 10.4.

B. Comply with requirements of Section 033000, CAST-IN-PLACE CONCRETE, and procedures 
used in construction of accepted mock-ups.

END OF SECTION



NNEPRA CONCRETE FINISHING
WELLS STATION EXPANSION 033515 - 1

SECTION 033515
CONCRETE FINISHING

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Concrete sealer.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 033000 - CAST-IN-PLACE CONCRETE for concrete substrates.
2. Section 099000 - PAINTING AND COATINGS for paints applied to concrete substrates.

1.3 PERFORMANCE REQUIREMENTS

A. Wet Dynamic Coefficient of Friction:  For flooring exposed as a walking surface, provide 
products with the following values as determined by testing identical products per ANSI/ NFSI 
B101.3 - 2012  Test Method for Measuring Wet DCOF of Common Hard-Surface Floor 
Materials, or ANSI 326.3 - American National Standard Test Method for Measuring Dynamic 
Coefficient of Friction of Hard Surface Materials - 2017.  Testing by other methods or earlier 
editions of the specified test method is not acceptable.

1. Wet Dynamic Coefficient of Friction:  Not less than 0.43 for floors, and 0.46 for ramps.

1.4 SUBMITTALS

A. Product Data:  For each system indicated. 

1. Material List:  Indicate each material and cross-reference specific coating, finish system, 
and application. 

2. Manufacturer's Information:  Manufacturer's technical information, including label 
analysis and instructions for handling, storing, and applying each coating material.

3. Include manufacturer's documentation for static coefficient of friction indicating 
compliance with values specified in this Section.

B. Samples for Verification:  Submit two eight inch by 12 inch Samples for each type of finish 
coating for Architect’s review of color and texture only.
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C. Qualification Data:  For Applicator.
D. Maintenance Data:  For finish flooring to include in maintenance manuals.  Include Product 

Data for floor-care products used or recommended by Installer and names, addresses, and 
telephone numbers of local sources for products.

1.5 QUALITY ASSURANCE

A. Applicator Qualifications:  A firm or individual experienced in concrete finishing similar in 
material, design, and extent to those indicated for this Project, whose work has resulted in 
applications with a record of successful in-service performance.

B. Freestanding Mock-Ups:  Refer to Section 014330 - MOCK-UPS for requirements.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in manufacturer's original, unopened packages and containers 
bearing manufacturer's name and label.

B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum 
ambient temperature of 45 deg F.  Maintain storage containers 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.

1.7 PROJECT CONDITIONS

A. Comply with manufacturer's recommendations for application conditions and temperatures.
B. Close areas to traffic during system application and, after application, for time period 

recommended in writing by manufacturer.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1. Concrete Sealer:
a. Curecrete Chemical Company, Inc.
b. Euclid Chemical Company, Inc.
c. GCP Applied Technologies (formerly W.R. Grace).
d. L & M Construction Chemicals

2.2 CONCRETE SEALER

A. Concrete Sealer: Water-based, chemically reactive transparent sealer for concrete, formulated to 
penetrate concrete surface to control curing, increase hardness and provide a permanent seal.  
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Sealer shall react chemically with salts in the concrete to prevent release of concrete dust and 
neutralize alkali in the concrete.

B. Performance Criteria:

1. Abrasion, per ASTM C779: Minimum 30% increase in abrasion resistance.
2. Hardness:

a. Increase in compressive strength of surface, per ASTM C39: minimum 40% 
increase in compressive strength at 7 days and 35% increase at 28 days over 
strength of untreated samples.

b. Impact resistance, per ASTM C805-Schmidt hammer: Minimum 13% increase in 
impact resistance.

3. Weathering, per ASTM G23-81: No measurable adverse effect from ultraviolet light, nor 
from water spray.

C. Basis-of-Design Product: Curecrete Chemical co., Inc., Ashford Formula.

2.3 MIXING

A. Floor Finish System: Mix concrete floor finish system materials and water in appropriate drum-
type batch machine mixer or truck mixer according to manufacturer's written instructions.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for conditions affecting performance of concrete 
floor finish system.

B. Verify that base concrete slabs comply with surface requirements specified in Section 033000 - 
CAST-IN-PLACE CONCRETE.

C. Verify that base slabs are visibly dry and free of moisture.  Test for capillary moisture by the 
plastic sheet method according to ASTM D 4263.

D. Proceed with application only after unsatisfactory conditions have been corrected.

3.2 CONCRETE SEALER APPLICATION

A. Apply sealer to saturate concrete surface, in strict accordance with manufacturer’s 
recommendations.  Sealer may be spray-applied, or poured and broomed.

B. Surface Preparations: Sweep all areas to be treated with a fine bristle broom or scrub.  Hose off 
with water and allow to dry.

C. Application to New Concrete:

1. Apply sealer following concrete finishing operation, as soon as the surface is firm enough 
to walk on, and before hairline checking and temperature cracking begin.  Keep the entire 
surface wet with sealer for 30 minutes.
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2. When sealer becomes slippery, lightly mist the surface with water.
3. When the sealer again becomes slippery, thoroughly flush the entire surface with water 

and squeegee the surface completely dry to remove all surface alkali or sealer residue.

D. Application to Cured Concrete:

1. Apply sealer to entire surface to saturation.  Keep the entire surface wet with sealer for 30 
minutes.

2. If, after 30 to 40minutes, most of the sealer has been absorbed into the surface, broom or 
squeegee any excess material from all low spots and puddles so that all remaining sealer 
is entirely absorbed into the concrete or totally removed from the surface..

3. If, after 30 to 40minutes, most of the sealer is still on the surface, wait until it becomes 
slippery, then thoroughly flush the entire surface with water and squeegee the surface 
completely dry to remove all surface alkali or sealer residue.

E. Cleaning: Wash or wet mop sealed concrete floor with a neutral or high pH detergent.

3.3 PROTECTING AND CURING

A. General:  Protect freshly placed concrete floor finish system from premature drying and 
excessive cold or hot temperatures.

B. Cover all concrete finishes with construction paper or plywood to protect them from 
construction traffic.

3.4 REPAIRS

A. Defective Finish system: Repair and patch defective concrete floor finish system areas, 
including areas that have not bonded to concrete substrate.

END OF SECTION
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SECTION 044200
EXTERIOR STONE CLADDING

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Dimension stone panels set with individual anchors.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 079200 - JOINT SEALANTS for sealing joints in dimension stone cladding 
system with elastomeric sealants.

1.3 DEFINITIONS

A. Definitions contained in ASTM C 119 apply to this Section.
B. Dimension Stone Cladding System:  An exterior wall covering system consisting of dimension 

stone panels together with the anchors, backup structure, sheathing, mortar, fasteners, and 
sealants used to secure the stone to the building structure and to produce a weather-resistant 
covering.

1.4 PERFORMANCE REQUIREMENTS

A. General:  Design stone anchors and anchoring systems according to ASTM C 1242.
B. Structural Performance:  Provide dimension stone cladding system capable of withstanding the 

effects of gravity loads and the following loads and stresses within limits and under conditions 
indicated:

1. Wind Loads:  Determine loads based on Code requirements.
2. Equipment Loads:  Allow for loads due to window cleaning and maintenance equipment. 

C. Seismic Performance:  Provide dimension stone cladding system capable of withstanding the 
effects of earthquake motions determined according to local State Building Code.

D. Thermal Movements:  Provide dimension stone cladding system that allows for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
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temperatures by preventing displacement of stone, opening of joints, overstressing of 
components, failure of joint sealants and 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. Horizontal Building Movement (Interstory Drift):  Allow for maximum horizontal building 
movement equal to quotient resulting from dividing floor-to-floor height at any floor by 400.

F. Safety Factors for Stone:  Design dimension stone cladding system to withstand loads indicated 
without exceeding allowable working stress of stone determined by dividing stone’s average 
ultimate strength, as established by testing, by the following safety factors:

1. Safety Factors for Granite:  3 for uniform loads and 4 for concentrated loads.

G. Design stone anchors to withstand loads indicated without exceeding allowable working 
stresses established by the following:

1. For Structural Steel:  AISC S335, “Specification for Structural Steel Buildings Allowable 
Stress Design and Plastic Design with Commentary.”

2. For Cold-Formed Steel:  AISI SG-973, Part V, “Specification for the Design of Cold-
Formed Steel Structural Members.”

3. For Cast-in-Place and Postinstalled Fasteners in Concrete:  One-fourth of tested capacity 
when installed in concrete with compressive strength indicated.

4. For Post-Installed Fasteners in Masonry:  One-sixth of tested capacity when installed in 
masonry units indicated.

H. Limit deflection in each prefabricated assembly caused by indicated loads and thermal 
movements, acting singly or in combination with one another, to the following maximums:

1. 1/16 inch, measured in plane of wall.
2. 1/720 of assembly’s clear span but not more than 1/4 inch (6 mm), measured 

perpendicular to wall.

I. Provisions for Fabrication and Erection Tolerances:  Allow for fabrication and erection 
tolerances of building’s structural system.  

J. Provision for Deflection of Building Structure:  Allow for the following:

1. Deflection due to Weight of Dimension Stone Cladding System:  Allow for 1/4-inch  
vertical deflection in 20-foot span of structural members supporting dimension stone 
cladding system.

2. Live Load Deflection:  Allow for 1/4-inch vertical deflection, in 20-foot span of 
structural members supporting dimension stone cladding system, due to live loads 
imposed on building’s structural frame after stone installation.

K. Control of Corrosion and Staining:  Prevent galvanic and other forms of corrosion as well as 
staining by isolating metals and other materials from direct contact with incompatible materials.  
Use materials that do not stain exposed surfaces of stone and joint materials.
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1.5 SUBMITTALS

A. Product Data:  For each variety of stone, stone accessory, and other manufactured products 
indicated.

B. Shop Drawings:  Include plans, elevations, and details for all conditions.  Show details of 
fabrication and installation of dimension stone cladding system, including dimensions and 
profiles of stone units.

1. Show locations and details of joints both within dimension stone cladding system and 
between dimension stone cladding system and other construction.

2. Include details of mortar joints, sealant joints, and mortar joints pointed with sealant.
3. Show locations and details of anchors and backup structure.
4. For installed dimension stone cladding systems indicated to comply with certain design 

loads and deflection limits, include structural analysis data signed and sealed by the 
qualified structural engineer responsible for their preparation.

5. Show adjacent construction for coordination purposes during construction. 

C. Stone Samples for Verification:  Sets for each color, grade, finish, and variety of stone required; 
not less than 12 inches square.  Include two or more Samples in each set showing the full range 
of variations in appearance characteristics expected in the completed Work.

D. Colored Pointing Mortar Samples for Verification:  For each color required, showing the full 
range of exposed color and texture expected in the completed Work.

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

F. Delegated-Design Submittal:  For installed products indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

G. Material Test Reports:  From a qualified independent testing agency indicating and interpreting 
test results of the following for compliance with requirements indicated:

1. Stone Test Reports:  For each stone variety proposed for use on Project, provide test data 
indicating compliance with required physical properties including those specified by 
reference to ASTM standards.  Include test data for flexural strength based on testing 
according to ASTM C 880, performed on specimens representative of minimum 
thickness and finish of installed stone, in both wet and dry conditions.  Base reports on 
testing done within previous five years.

2. Anchorage Test Reports:  For each variety, finish and anchor type, based on testing 
according to ASTM C 1354, performed on specimens representative of minimum 
thickness and finish of installed stone.

3. For metal components, indicate chemical and physical properties of metal.
4. Sealant Compatibility and Adhesion Test Report:  From sealant manufacturer complying 

with requirements in Section 079200 - JOINT SEALANTS.  Include interpretation of test 
results and recommendations for primers and substrate preparation needed for adhesion.
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5. Preconstruction Sealant Field Test Report:  From Installer, complying with requirements 
in Section 079200 - JOINT SEALANTS.

1.6 QUALITY ASSURANCE

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other 
structural data by a qualified professional engineer.

B. Installer Qualifications:  An experienced installer who has completed dimension stone cladding 
systems similar in material, design, and extent to those indicated for this Project and whose 
work has resulted in construction with a record of successful in-service performance.

1. Installer’s responsibilities include engineering, fabricating, and installing dimension stone 
cladding system.

2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive 
engineering analysis by a qualified structural engineer.

C. Structural Engineer Qualifications:  A structural engineer who is legally qualified to practice in 
the state that the project is located and who is experienced in providing engineering services of 
the kind indicated.  Engineering services are defined as those performed for installations of 
dimension stone cladding systems that are similar to those indicated for this Project in material, 
design, and extent.

D. Source Limitations for Stone:  Obtain each variety of stone, regardless of finish, from a single 
quarry with resources to provide materials of consistent quality in appearance and physical 
properties.

1. Obtain each variety of stone from a single quarry, whether specified in this Section or in 
another Section of the Specifications.

E. Source Limitations for Mortar Materials:  Obtain mortar ingredients of uniform quality for each 
cementitious component from a single manufacturer and each aggregate from one source or 
producer.

F. Source Limitations for Other Materials:  Obtain each type of stone accessory, sealant, and other 
material from a single manufacturer for each product.

G. Preconstruction Stone Testing:  The Owner will engage a qualified independent testing agency 
to perform preconstruction testing indicated below.  Payment for these services will be made by 
the Owner.  Retesting of materials that fail to meet specified requirements shall be done at 
Contractor’s expense.

1. Furnish test specimens selected by testing agency from blocks representative of actual 
materials proposed for incorporation into the Work.

2. One set of test specimens will be required for each stone variety, of number and size 
indicated in referenced standards.

3. Stone will be tested for compliance with physical property requirements according to 
referenced ASTM standards.

4. Flexural Strength Tests:  ASTM C 880, performed on specimens representative of 
minimum thickness and finish of installed stone.  One set will be tested in both wet and 
dry conditions.
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5. Anchorage Tests:  ASTM C 1354, performed on specimens representative of minimum 
thickness and finish of installed stone.  One set will be tested for each combination of 
stone variety, finish, and anchor type.

6. Testing agency will report test results in writing to Architect and Contractor.

H. Welding Standards:  Qualify procedures and personnel according to AWS D1.1, “Structural 
Welding Code--Steel”; and AWS D1.3, “Structural Welding Code--Sheet Steel.”

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store and handle stone and related materials to prevent deterioration or damage due to moisture, 
temperature changes, contaminants, corrosion, breaking, chipping, and other causes.

1. Lift with wide-belt slings; do not use wire rope or ropes that might cause staining.  Move 
stone, if required, using dollies with cushioned wood supports.

2. Store stone on wood skids or pallets with nonstaining, waterproof covers.  Arrange to 
distribute weight evenly and to prevent damage to stone.  Ventilate under covers to 
prevent condensation.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 
use cementitious materials that have become damp.

C. Store aggregates in locations where grading and other required characteristics can be maintained 
and where contamination can be avoided.

1.8 PROJECT CONDITIONS

A. Cold-Weather Construction:  Do not use frozen materials or materials mixed or coated with ice 
or frost.  Remove and replace dimension stone cladding damaged by frost or freezing 
conditions.  When ambient temperature is within limits indicated, use the following procedures:

1. At 40 deg F and below, produce mortar temperatures between 40 and 120 deg F by 
heating mixing water and, at temperatures of 32 deg F  and below, sand.  In heating 
mortar materials, maintain mixing temperatures within 10 deg F do not heat water to 
above 160 deg F.  Maintain temperature of mortar on boards above freezing.  Do not 
apply mortar to stone units or substrates below 32 deg F.

2. At 25 to 20 deg F heat both sides of walls under construction.  Use windbreaks or 
enclosures when wind velocity exceeds 15 mph.

3. At 20 deg F and below, provide enclosure and auxiliary heat to maintain air temperature 
above 32 deg F within enclosure.  Heat stone so it is above 40 deg F at time of 
installation.

B. Cold-Weather Protection:  When mean daily temperature is within limits indicated, provide the 
following protection:

1. 40 to 25 Deg F:  Cover dimension stone cladding with a weather-resistant membrane for 
48 hours after construction.

2. 25 to 20 Deg F:  Cover dimension stone cladding with insulating blankets or provide 
enclosure and heat to maintain air temperature above 32 deg F within enclosure for 48 
hours after construction.  Use windbreaks or enclosures when wind velocity exceeds 15 
mph.
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3. 20 Deg F and below:  Provide enclosure and heat to maintain air temperature above 
32 deg F within enclosure for 48 hours after construction.

PART 2 - PRODUCTS

2.1 STONE, GENERAL

A. Varieties and Sources:  Subject to compliance with requirements, provide one of the stone 
varieties specified for each stone type in Part 2 “Stone Types” Article.

B. Match Architect’s samples for variety, color, finish, and other stone characteristics relating to 
aesthetic effects.

C. Provide stone that is free of cracks, seams, and starts impairing structural integrity or function.
D. Provide stone from a single quarry for each variety of stone required.
E. Quarry stone in a manner to ensure that as-quarried block orientations yield finished stone with 

required characteristics.
F. Make stone slabs available for Architect to examine for appearance characteristics.

1. Architect will select aesthetically acceptable slabs and will indicate aesthetically 
unacceptable slabs and portions of slabs.

2. Segregate slabs selected for use on Project and mark backs indicating approval.
3. Mark and photograph aesthetically unacceptable portions of slabs as directed by 

Architect.

2.2 STONE TYPES

A. Granite: Provide granite complying with ASTM C 615 and NBGQA’s “Specifications for 
Architectural Granite” and as follows:

1. Varieties, Cut and Finish:  J.C. Stone; Oak Hill Grey with thermal finish.

2.3 MORTAR MATERIALS

A. Portland Cement:  ASTM C 150, Type I or Type II, except Type III may be used for cold-
weather construction.  Provide natural color or white cement as required to produce mortar 
color indicated.

B. Hydrated Lime:  ASTM C 207, Type S.
C. Aggregate:  ASTM C 144; except for joints narrower than 1/4 inch and pointing mortar, use 

aggregate graded with 100 percent passing No. 16 sieve.

1. White Aggregates:  Natural white sand or ground white stone.
2. Colored Aggregates:  Natural-colored sand or ground marble, granite, or other durable 

stone; of color necessary to produce required mortar color.



NNEPRA EXTERIOR STONE CLADDING
WELLS STATION EXPANSION 044200 - 7

D. Mortar Pigments:  Natural and synthetic iron oxides, compounded for use in mortar mixes.  Use 
only pigments with a record of satisfactory performance in masonry mortar and containing no 
carbon black.

E. Water:  Potable.

2.4 VENEER ANCHORS

A. Materials:

1. Stainless-Steel Wire:  ASTM A 580/A 580M, Type 316.
2. Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 316.

B. Configuration:  Kerf anchors at top and bottom of stone panels as indicated on Drawings.
C. Adjustable Anchors for Connecting to Structure:  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-diameter, hot-dip 
galvanized steel.  Mill-galvanized wire may be used at interior walls, unless otherwise 
indicated.

2.5 EMBEDDED FLASHING MATERIALS

A. Metal Flashings:  Furnished under Section 076200 - SHEET METAL FLASHING AND TRIM.

2.6 STONE ACCESSORIES

A. Setting Buttons:  Lead or resilient plastic buttons, nonstaining to stone, sized to suit joint 
thicknesses and bed depths of stone units without intruding into required depths of joint sealants 
or causing third-side adhesion between sealant and setting button.

B. Setting Shims:  Strips of resilient plastic nonstaining to stone, sized to suit joint thicknesses and 
depths of stone supports without intruding into required depths of joint sealants or causing third-
side adhesion between sealant and setting shims.

C. Concealed Sheet Metal Flashing:  Fabricate from stainless steel complying with requirements 
specified in Section 076200 - SHEET METAL FLASHING AND TRIM in thicknesses 
indicated, but not less than 0.0156 inch thick.

1. At Contractor’s option, fabricate flashing from lead for installation in locations where 
flashing rests on continuous members.

D. Weep and Vent Tubes: Rectangular, cellular, polypropylene or clear butyrate extrusion, 3/8 by 
1-1/2 inches and of length required to extend from exterior face of stone to cavity behind.

E. Plastic Weep Hole/Vent:  One-piece, flexible extrusion manufactured from ultraviolet-resistant 
polypropylene copolymer, designed to weep moisture in masonry cavity to exterior, in color 
selected from manufacturer’s standard.
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2.7 MASONRY CLEANERS

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by 
cleaner manufacturer and manufacturer of masonry units being cleaned.

1.  Available Manufacturers:

a. Diedrich Technologies, Inc.
b. EaCo Chem, Inc.
c. ProSoCo, Inc.

2.8 STONE FABRICATION

A. General:  Fabricate stone units in sizes and shapes required to comply with requirements 
indicated, including details on Drawings and Shop Drawings.

1. For granite, comply with recommendations in NBGQA’s “Specifications for 
Architectural Granite.”

B. Cut and drill sinkages and holes in stone for anchors, fasteners, supports, and lifting devices as 
indicated or needed to set stone securely in place; shape beds to fit supports.

C. Cut stone to produce pieces of thickness, size, and shape indicated and to comply with 
fabrication and construction tolerances recommended by applicable stone association or, if 
none, by stone source, for faces, edges, beds, and backs.

1. Minimum Thickness:  Provide stone units of not less than dimensions indicated on the 
Drawings.

2. Control depth of stone and back check to maintain minimum 1 inch clearance between 
backs of stone units and surfaces or projections of structural members, fireproofing (if 
any), backup walls, and other work behind stone. 

3. Dress joints (bed and vertical) straight and at right angle to face, unless otherwise 
indicated. 

4. Cut stone to produce joints of uniform width and in locations indicated. 
5. Clean backs of stone to remove rust stains, iron particles, and stone dust. 

D. Contiguous Work:  Provide chases, reveals, reglets, openings, and similar features as required to 
accommodate contiguous work.

E. Fabricate molded work, including washes and drips, to produce stone shapes with a uniform 
profile throughout entire unit length, with precisely formed arris slightly eased to prevent 
snipping, and with matching profile at joints between units.

1. Produce moldings with machines having abrasive shaping wheels made to reverse 
contour of molding shape; do not sculpt moldings.

F. Finish exposed faces and edges of stone, except sawed reveals, to comply with requirements 
indicated for finish and to match approved samples and mockups.
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G. Pattern Arrangement:  Fabricate and arrange panels with veining and other natural markings to 
comply with the following requirements:

1. Cut stone from one block or contiguous, matched blocks in which natural markings 
occur.

2. Arrange panels with veining as indicated on Drawings.

H. Carefully inspect finished stone units at fabrication plant for compliance with requirements for 
appearance, material, and fabrication.  Replace defective units.

1. Grade and mark stone for overall uniform appearance when assembled in place.  Natural 
variations in appearance are acceptable if installed stone units match range of colors and 
other appearance characteristics represented in approved samples and mockups.

2.9 SHOP-PAINTED STEEL FINISHES

A. General:  Comply with SSPC-PA 1, “Paint Application Specification No. 1,” for shop painting 
backup structure.

B. Surface Preparation:  After completing fabrication of steel items, prepare surfaces to comply 
with SSPC-SP 6/NACE No. 3, “Commercial Blast Cleaning.”

C. Apply 2-coat high-performance coating system consisting of organic zinc-rich primer, 
complying with SSPC-Paint 20, at 2.5-mil dry film thickness and topcoat of high-build, 2-
component, epoxy-polyamide, high-performance coating at 6-mil dry film thickness.

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

1. High-Performance Coating Systems:

a. Carboline 621 and 190 HB; Carboline Company.
b. Aquapon Zinc-Rich Primer 97-670 and High-Build Polyamide-Epoxy 97-131; 

PPG Industries, Inc.
c. Tneme-Zinc 90-97 and Series 69 Hi-Build Epoxoline II; Tnemec Company, Inc.

2.10 MORTAR MIXES

A. General:  Comply with referenced standards and with manufacturers’ written instructions for 
mix proportions, mixing equipment, mixer speeds, mixing containers, mixing time, and other 
procedures needed to produce mortar of uniform quality and with optimum performance 
characteristics.

1. Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, 
water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise 
indicated.  Do not use calcium chloride.

2. Combine and thoroughly mix cementitious materials, water, and aggregates in a 
mechanical batch mixer, unless otherwise indicated.  Discard mortar when it has reached 
initial set.



NNEPRA EXTERIOR STONE CLADDING
WELLS STATION EXPANSION 044200 - 10

B. Portland Cement-Lime Setting Mortar:  Comply with ASTM C 270, Proportion Specification, 
for types of mortar indicated below:

1. Set granite with Type S mortar.

C. Pointing Mortar:  Comply with ASTM C 270, Proportion Specification, Type N unless 
indicated otherwise.  Provide pointing mortar mixed to match Architect’s sample and 
complying with the following:

1. Pigmented Pointing Mortar:  Select and proportion pigments with other ingredients to 
produce color required.  Do not exceed pigment-to-cement ratio of 1:10, by weight.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces to receive dimension stone cladding and conditions under which dimension 
stone cladding will be installed, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance of dimension stone cladding.

2. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Advise installers of other work about specific requirements for placement of inserts, flashing 
reglets, and similar items to be used by dimension stone cladding Installer for anchoring, 
supporting, and flashing of dimension stone cladding system.  Furnish installers of other work 
with Drawings or templates showing locations of these items.

B. Protect dimension stone cladding during erection as follows:

1. Cover tops of dimension stone cladding installation with nonstaining, waterproof 
sheeting at end of each day’s work.  Cover partially completed structures when work is 
not in progress.  Extend cover a minimum of 24 inches down both sides and hold 
securely in place.

2. Prevent staining of stone from mortar, grout, sealants, and other sources.  Immediately 
remove such materials without damaging stone.

3. Protect base of walls from rain-splashed mud and mortar splatter by coverings spread on 
ground and over wall surface.

4. Protect sills, ledges, and projections from mortar and sealant droppings.

C. Clean stone surfaces that are dirty or stained by removing soil, stains, and foreign materials 
before setting.  Clean stone by thoroughly scrubbing with fiber brushes and then drenching with 
clear water.  Use only mild cleaning compounds that contain no caustic or harsh materials or 
abrasives.



NNEPRA EXTERIOR STONE CLADDING
WELLS STATION EXPANSION 044200 - 11

3.3 SETTING DIMENSION STONE CLADDING, GENERAL

A. Execute dimension stone cladding installation by skilled mechanics and employ skilled stone 
fitters at Project site to do necessary field cutting as stone is set.

1. Use power saws with diamond blades to cut stone.  Produce lines cut straight and true, 
with edges eased slightly to prevent snipping.

B. Contiguous Work:  Provide reveals, reglets, and openings as required to accommodate 
contiguous work.

C. Set stone to comply with requirements indicated on Drawings and Shop Drawings.  Install 
anchors, supports, fasteners, and other attachments indicated or necessary to secure dimension 
stone cladding in place.  Shim and adjust anchors, supports, and accessories to set stone 
accurately in locations indicated with uniform joints of widths indicated and with edges and 
faces aligned according to established relationships and indicated tolerances.

D. Provide expansion, control, and pressure-relieving joints of widths and at locations indicated.

1. Sealing expansion and other joints is specified in Section 079200 - JOINT SEALANTS.
2. Keep expansion joints free of mortar and other rigid materials.

E. Install concealed flashing at continuous shelf angles, lintels, ledges, and similar obstructions to 
downward flow of water to divert water to building exterior.

F. Keep cavities open where unfilled space is indicated between back of stone units and backup 
wall; do not fill cavities with mortar or grout.

1. Place weep holes and vents in joints where moisture may accumulate, including base of 
cavity walls, above shelf angles, and flashing.  Locate weep holes and vents at intervals 
not exceeding 24 inches and for those serving as vents only, at intervals not exceeding 60 
inches horizontally and 20 feet vertically.

3.4 INSTALLATION TOLERANCES

A. Variation from Plumb:  For vertical lines and surfaces of walls, do not exceed 1/4 inch in 10 
feet, 3/8 inch in 20 feet, or 1/2 inch in 40 feet or more.  For external corners, corners and jambs 
within 20 feet of an entrance, expansion joints, and other conspicuous lines, do not exceed 1/8 
inch in 10 feet, 1/4 inch in 20 feet, or 3/8 inch in 40 feet or more.

B. Variation from Level:  For lintels, sills, water tables, parapets, horizontal bands, horizontal 
grooves, and other conspicuous lines, do not exceed 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 
3/8 inch maximum.

C. Variation of Linear Building Line:  For positions shown in plan and related portions of walls 
and partitions, do not exceed 1/4 inch in 20 feet or 1/2 inch in 40 feet or more.

D. Variation in Cross-Sectional Dimensions:  For thickness of walls from dimensions indicated, do 
not exceed plus or minus 1/4 inch.
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E. Variation in Joint Width:  Do not vary joint thickness more than 1/8 inch in 36 inches or a 
quarter of nominal joint width, whichever is less.

F. Variation in Plane between Adjacent Stone Units (Lipping):  Do not exceed 1/16-inch 
difference between planes of adjacent units.

3.5 SETTING MECHANICALLY ANCHORED DIMENSION STONE CLADDING

A. Attach anchors securely to stone and to backup surfaces.  Comply with recommendations in 
ASTM C 1242.

B. Attach framing for stone support system to structural frame of building, at connection points 
indicated, by welding or bolting to comply with the following:

1. Weld connections to comply with AWS D1.1, “Structural Welding Code--Steel.”
2. Fabricate joints to exclude water or to permit its escape to building exterior, at locations 

where water could accumulate because of condensation or other causes.
3. For galvanized surfaces, clean welds, bolted connections, and abraded areas and repair 

galvanizing to comply with ASTM A 780.
4. For shop-painted surfaces, clean field welds, bolted connections, and abraded areas 

immediately after erection.  Apply paint to exposed areas using same material as used for 
shop painting.

C. Fill anchor holes with sealant.

1. Where dowel holes occur at pressure-relieving joints, provide compressible material at 
ends of dowels.

D. Set stone supported on clip or continuous angles on resilient setting shims.  Use material of 
thickness required to maintain uniform joint widths.  Hold shims back from face of stone a 
distance at least equal to width of joint.

3.6 FIELD QUALITY CONTROL

A. Field Quality-Control Testing Service:  Owner will engage a qualified independent testing 
agency to perform field quality-control testing.  Retesting of materials that fail to meet specified 
requirements shall be done at Contractor’s expense.

B. Water Leakage:  Dimension stone cladding system will be tested according to AAMA 501.2.
C. Testing agency will report test results promptly and in writing to Architect and Contractor.

3.7 ADJUSTING AND CLEANING

A. Remove and replace broken, chipped, stained, or otherwise damaged stone, defective joints, and 
dimension stone cladding that does not match approved samples and mockups.  Damaged stone 
may be repaired if Architect approves methods and results.

B. Replace in a manner that results in dimension stone cladding’s matching approved samples and 
mockups, complying with other requirements, and showing no evidence of replacement.
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C. In-Progress Cleaning:  Clean dimension stone cladding as work progresses.  Remove mortar 
fins and smears before tooling joints.

D. Clean dimension stone cladding no fewer than six days after completion of pointing and sealing, 
using clean water and stiff-bristle fiber brushes.  Do not use wire brushes, acid-type cleaning 
agents, cleaning agents containing caustic compounds or abrasives, or other materials or 
methods that could damage stone.

END OF SECTION
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SECTION 050800
GALVANIZING AND METAL FINISHES

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following.  Requirements for materials, hot-dip 
galvanizing, and shop-applied primers are included with each item as applicable.

1. Hot-dip galvanizing and factory-applied architectural finish for iron and steel 
fabrications.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 051200 - STRUCTURAL STEEL FRAMING for structural steel items.
2. Section 051250 - ARCHITECTURALLY EXPOSED STRUCTURAL STEEL.
3. Section 055000 - METAL FABRICATIONS.
4. Section 055100 - METAL STAIRS AND RAILINGS.
5. Section 099000 - PAINTING AND COATING for field painting.

1.3 SUBMITTALS

A. Product Literature:  Submit galvanizer’s product literature for coatings specified in this Section 
including test data.

B. Verification Samples:  Submit two 3 inch by 6 inch samples of factory-applied coatings and 
colors proposed for use for approval prior to coating application.

C. Certificate of Compliance for Items Coated by Galvanizer:  If requested, submit notarized 
Certificate of Compliance with application for payment for galvanizing, signed by the 
galvanizer, indicating compliance with requirements of specifications.  Include scope of 
services provided, and quantity and itemized description of items processed. 

1.4 QUALITY ASSURANCE

A. Galvanizer’ Qualifications:  Engage the services of a qualified galvanizer who has demonstrated 
a minimum of ten years experience in the successful application of galvanized coatings 
specified in this specification in the facility where the work is to be performed and who will 
apply the coatings within the same facility.
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B. Coating Applicator’s Qualifications:  Galvanizing and factory-applied coatings shall be 
performed by a company with a minimum of ten years experience in the successful application 
of hot-dip galvanizing utilizing the dry kettle process.

C. Pre-Construction Conference for Metal Fabrications to Receive Factory-Applied Metal 
Coatings:  Contractor shall schedule a meeting to be attended by Contractor, Architect, 
fabricator, and galvanizer.  Agenda shall include the following:  Project schedule, scope of 
services, coordination between fabricator and galvanizer, finish of surfaces, application of 
coatings, color selections, submittals, and approvals.

D. Coordination between Fabricator and Galvanizer:   Prior to fabrication and final submittal of 
shop drawings to Architect, direct fabricators to submit shop drawings to the galvanizer for all 
metal fabrications to receive factory-applied metal coatings.  Direct galvanizer to review 
fabricator's shop drawings for suitability of materials for galvanizing and coatings and 
coordinate any required modifications to fabrications required to be performed by the fabricator.

E. Environmental Compliance:  Coatings shall be certified OTC/VOC compliant and conform to 
EPA standards and local regulations. 

PART 2 - PRODUCTS

2.1 COATING APPLICATOR

A. Coating Applicator:  For the purpose of establishing a standard of quality and performance, 
provide factory-applied metal coatings by Duncan Galvanizing.

2.2 FINISHES, GENERAL

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

B. Finish metal fabrications after assembly.

2.3 HOT-DIP GALVANIZING AND FACTORY-APPLIED ARCHITECTURAL FINISH

A. Hot-Dip Galvanizing: For steel exposed to the elements, weather or corrosive environments and 
other steel indicated to be galvanized, provide coating for iron and steel fabrications applied by 
the hot-dip process.

1. Basis-of-Design:  Duragalv by Duncan Galvanizing.
2. Comply with ASTM A 123 for fabricated products and ASTM A 153 for hardware. 
3. Provide thickness of galvanizing specified in referenced standards. 
4. Galvanizing bath shall contain special high grade zinc and other earthly materials. 
5. Fill vent holes after galvanizing, if applicable, and grind smooth.

B. Architectural Finish: For steel exposed to the elements, weather or corrosive environments and 
other steel indicated to be galvanized, provide coating for iron and steel fabrications applied by 
the hot-dip process.

1. Basis-of-Design:  Colorgalv by Duncan Galvanizing.
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2. Primer coat shall be factory-applied polyamide epoxy primer. Apply primer within 12 
hours after galvanizing at the same galvanizer’s plant in a controlled environment 
meeting applicable environmental regulations and as recommended by the primer coating 
manufacturer. 

3. Finish coat shall be factory-applied color-pigmented architectural finish. Apply finish 
coating at the galvanizer’s plant, in a controlled environment meeting applicable 
environmental regulations and as recommended by the finish coating manufacturer. 
Finish coat shall exhibit a rugosity (smoothness) not greater than 4 rug (16-20 microns of 
variation) when measured by a profilometer over a 1 inch straight line on the surface of 
architectural and structural elements that are less than 24 pounds per running foot. 
Profilometer shall be capable of operating in 1 micron increments. 

4. Coatings shall be certified OTC/VOC compliant and conform to applicable regulations 
and EPA standards. 

5. Apply the galvanizing, primer, and coating within the same facility and provide single-
source responsibility for galvanizing, priming and finish coating. 

6. Clean galvanized surface to create an acceptable profile for coatings.  Galvanizer shall 
certify that performance will be met without blast cleaning and coating will be applied 
within 12 hours of galvanizing at the galvanizer’s plant. If blasted, galvanizer shall 
certify that rugosity standards are met. 

7. Primer shall meet or exceed the following performance criteria: 

a. Abrasion Resistance per ASTM D 4060 (CS17 Wheel, 1,000 grams load),1kg 
Load:  200 mg loss.

b. Adhesion per ASTM D4541:  1050 psi.
c. Corrosion Weathering per ASTM D5894, 13 Cycles, 4,368 Hours:  Rating 10 per 

ASTM D714 for blistering; Rating 7 per ASTM D610 for rusting.
d. Direct Impact Resistance per ASTM D2794:  160 in. lbs.
e. Flexibility per ASTM D522, 180º Bend, 1 in. Mandrel:  Passes.
f. Pencil Hardness per ASTM D3363:  3B.
g. Moisture Condensation Resistance per ASTM D4585, 100º F, 2000 Hours:  Passes, 

no cracking or delamination.
h. Dry Heat Resistance per ASTM D2485:  250º F.

8. Topcoat shall meet or exceed the following performance criteria: 

a. Abrasion Resistance per ASTM D 4060, CS17 Wheel, 1,000 Cycles 1kg Load:  
87.1 mg loss.

b. Adhesion per ASTM D 4541:  1050 psi.
c. Direct Impact Resistance per ASTM D2794:  >28 in. pounds.
d. Indirect Impact Resistance per ASTM D2794:  12-14 in. pounds.
e. Dry Heat Resistance per ASTM D2485:  200° F.
f. Salt Fog Resistance per ASTM B 117  9,000 Hours:  Rating 10 per ASTM D714 

for blistering.
g. Flexibility per ASTM D522, 180° Bend, 1/8 in. Mandrel:  Passes.
h. Pencil Hardness per ASTM D3363:  2H.
i. Moisture Condensation Resistance per ASTM D4585, 100° F, 1000 Hours:  No 

blistering or delamination Xenon Arc Test per ASTM D 4798:  Pass 300 hours 
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2.4 APPLICATION OF FACTORY-APPLIED METAL COATINGS

A. Galvanizing Application:  Galvanize materials in accordance with specified standards and this 
specification. Galvanizing shall provide an acceptable substrate for applied coatings.  The dry 
kettle process shall be used to eliminate any flux inclusions on the surface of the galvanized 
material.

B. Prior to galvanizing, the steel shall be immersed in a pre-flux solution (zinc ammonium 
chloride). The pre-flux tank must be 12 to 14 Baumé density and contain less than 0.4 percent 
iron. Use of the wet kettle process is not acceptable. To provide the galvanized surface required, 
the following procedures shall be implemented:

1. A monitoring recorder shall be utilized and inspected regularly to observe any variances 
in the galvanizing bath temperature.

2. The pickling tanks shall contain hydrochloric acid with an iron content less than 8 percent 
and zinc content less than 3 percent.  Titrations shall be taken weekly at a minimum.  

3. All chemicals and zinc shall be tested at least once a week to determine compliance with 
ASTM standards. All testing shall be done using atomic absorption spectrometry or x-ray 
fluorescence (XRF) equipment at a lab in the galvanizing plant.

C. Finish coatings shall be applied under the following conditions.

1. Minimum air temperature shall be 65 degrees F. Surface temperature of steel shall be 60 
degrees to 95 degrees F and, in any event, be 5 degrees F higher than the dew point.  
Humidity shall be 85 percent maximum.

2. The use of iron or steel shot and sand and aluminum oxide grit as a blast medium, and 
power wire brushes are not permitted.

3. Surface of substrate shall be dry and free from dust, dirt, oil, grease or other 
contaminants. Coating and cure facility shall be maintained free of airborne dust and dirt 
until coatings are completely cured.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Installation:  Comply with fabricator's and galvanizer's requirements for installation of materials 
and fabrications, including use of nylon slings or padded cables for handling factory-coated 
materials.

B. Touch-Up and Repair:  For damaged and field-welded metal coated surfaces, clean welds, 
bolted connections and abraded areas.  

1. For galvanized surfaces, apply organic zinc repair paint complying with requirements of 
ASTM A 780, modified to 95 percent zinc in dry film.  Galvanizing repair paint shall 
have 95 percent zinc by weight, ZiRP by Duncan Galvanizing.  Thickness of applied 
galvanizing repair paint shall be not less than coating thickness required by ASTM A 123 
or A 153 as applicable.  Touch-up of galvanized surfaces with silver paint, brite paint, or 
aluminum paints is not acceptable.

2. For factory-applied finish coatings, field-touch-up shall be performed by factory 
approved personnel for warranties to apply. Touch-up shall be such that repair is not 
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visible from a distance of 6 feet. If non factory-approved technicians are used for field 
touch-up, no warranties shall exist.

3. A touch-up repair kit or touchup instructions shall be provided to the Owner for each type 
of factory-applied finish.

END OF SECTION
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SECTION 051250
ARCHITECTURALLY EXPOSED STRUCTURAL STEEL 

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Requirements for the appearance and surface preparation of architecturally exposed 
structural-steel.

2. Requirements in Section 051200 - STRUCTURAL STEEL FRAMING also apply to 
AESS.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 050800 - GALVANIZING AND METAL FINISHES for painted, galvanized 
finish.

2. Section 051200 - STRUCTURAL STEEL FRAMING for additional requirements 
applicable to AESS.

3. Section 055000 - METAL FABRICATIONS for other metal items not defined as 
structural steel.

4. Section 099100 - PAINTING for surface preparation and priming requirements.

1.3 SUBMITTALS

A. Shop Drawings:  Shop Drawings for structural steel may be used for AESS provided items of 
AESS are specifically identified and requirements below are met for AESS.

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.  Indicate grinding, finish, 
and profile of welds.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  
Identify pretensioned and slip-critical high-strength bolted connections.  Indicate 
orientation of bolt heads.

5. Indicate exposed surfaces and edges and surface preparation being used.
6. Indicate special tolerances and erection requirements.
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B. Samples:  Submit samples of AESS to set quality standards for exposed welds.
C. Qualification Data:  For qualified fabricator and installer.

1.4 QUALITY ASSURANCE

A. AESS Quality Standards: Comply with requirements of AISC Code of Standard Practice for 
Steel Buildings and Bridges, June 15, 2016 edition, Section 10, Architecturally Exposed 
Structural Steel.

B. Installer Qualifications:  A qualified installer who participates in the AISC Quality Certification 
Program and is designated an AISC-Certified Erector, Category ACSE.

C. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category STD.

D. Shop-Painting Applicators:  Qualified according to AISC's Sophisticated Paint Endorsement or 
SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."

E. Mockups:  Build mockups of AESS to set quality standards for fabrication and installation.

1. Locate mock-ups on-site or in the fabricator’s shop as directed by Architect. Mock-ups 
shall be full-size pieces unless the Architect approves smaller models.

2. Notify the Architect one week in advance of the dates and times when mock-ups will be 
available for review.

3. Demonstrate the proposed range of aesthetic effects regarding each element listed under 
the fabrication heading below.

4. Mock-up will have finished surface (including surface preparation and paint system).
5. Obtain Architect’s approval of mock-ups be-fore starting fabrication of final units.
6. Retain and maintain mock-ups during construction in an undisturbed condition as a 

standard for judging the completed work.
a. Approved mock-ups in an undisturbed condition at the time of Substantial 

completion may become part of the completed work.

F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING

A. Use special care in handling to prevent twisting, warping, nicking, and other damage.  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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1.6 PROJECT CONDITIONS

A. Field Measurements:  Where AESS is indicated to fit against other construction, verify actual 
dimensions by field measurements before fabrication.

1.7 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 
and coating manufacturers' recommendations to ensure that shop primers and topcoats are 
compatible with one another.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General: Meet requirements o Section 051200 - STRUCTURAL STEEL FRAMING as 
amended below.

B. High-Strength Bolts, Nuts, and Washers:  Per Section 051200 - STRUCTURAL STEEL 
FRAMING heavy hex heads and nuts.

2.2 PRIMER

A. Primer:  Provide the following as approved by the Architect:

1. Interior, Polyurethane Primer:  Tnemec PermaPrime Series 394, single component 
Aromatic Polyurethane, Mio-Zinc Filled Primer, the Architect is not aware of any 
acceptable substitutes.

2. Exterior, Zinc Rich Primer:  Equal to Tnemec Tneme-Zinc 90 Series, as approved by the 
Architect.

2.3 FABRICATION

A. Shop fabricate and assemble AESS to the maximum extent possible.  Locate field joints at 
concealed locations if possible.  Detail assemblies to minimize handling and to expedite 
erection.

B. AESS Category for Fabrication and Erection:
1. Level 1:  Basic Elements.
2. Level 2:  Feature elements not in close view, viewed at a distance greater than 20 feet.  

This includes the following locations:
a. Underside of bridge.

3. Level 3:  Feature elements in close view, viewed at a distance of 20 feet or less. This 
includes the following locations:
a. Platform canopy columns, beams, and bracing.
b. Bridge column base.
c. Underside of bridge roof.
d. Exterior bridge truss.

4. Level 4:  Not used.
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C. In addition to special care used to handle and fabricate AESS, comply with the following:

1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including 
pitting, rust, scale, and roughness.

2. Grind sheared, punched, and flame-cut edges of AESS to remove burrs and provide 
smooth surfaces and edges.

3. Fabricate AESS with exposed surfaces free of mill marks, including rolled trade names 
and stamped or raised identification.

4. Fabricate AESS with exposed surfaces free of seams to maximum extent possible.
5. Remove blemishes by filling or grinding or by welding and grinding, before cleaning, 

treating, and shop priming.
6. Fabricate with piece marks fully hidden in the completed structure or made with media 

that permits full removal after erection.
7. Fabricate AESS to the tolerances specified in AISC 303 for steel that is designated 

AESS.
8. Seal-weld open ends of hollow structural sections with 3/8-inch closure plates.

D. Curved Members:  Fabricate indicated members to curved shape by rolling to final shape in 
fabrication shop.

1. Distortion of webs, stems, outstanding flanges, and legs of angles shall not be visible 
from a distance of 20 feet under any lighting conditions.

2. Tolerances for walls of hollow steel sections after rolling shall be approximately 1/2 inch.

E. Coping, Blocking, and Joint Gaps:  Maintain uniform gaps of 1/8 inch with a tolerance of 1/32 
inch.

F. Cleaning Corrosion-Resisting Structural Steel:  Clean and prepare steel surfaces that are to 
remain unpainted according to SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

G. Holes:  Provide holes required for securing other work to structural steel and for other work to 
pass through steel framing 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.

2.4 SHOP CONNECTIONS

A. Bolts:  Comply with requirements of Section 051200 - STRUCTURAL STEEL FRAMING.  
Provide bolt type and finish as noted herein and align bolt heads as indicated on the approved 
shop erection drawings.

B. Weld Connections:  Comply with AWS D1.1 and Section 051200 - STRUCTURAL STEEL 
FRAMING for tolerances, appearances, welding procedure specifications, weld quality, and 
methods used in correcting welding work, and comply with the following:

1. Provide bolt type and finish as noted herein and align bolt heads as indicated on the 
approved shop erection drawings.
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2.5 SHOP PRIMING

A. Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 
members to a depth of 2 inches.

2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections if primer does not meet 

the specified AISC slip coefficient.
4. Surfaces to receive sprayed fire-resistive materials.

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."
2. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness 
of 1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, and 
exposed surfaces.

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.

2.6 HOT-DIP GALVANIZING AND FACTORY-APPLIED ARCHITECTURAL FINISH

A. See Section 050800 - GALVANIZING AND METAL FINISHES.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify, with steel erector present, elevations of concrete- and masonry-bearing surfaces and 
locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements.

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other 
embedments showing dimensions, locations, angles, and elevations.

B. Examine AESS for twists, kinks, warping, gouges, and other imperfections before erecting.
C. 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 AESS 
secure, plumb, and in alignment against temporary construction loads and loads equal in 
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intensity to design loads.  Remove temporary supports when permanent structural steel, 
connections, and bracing are in place unless otherwise indicated.

1. If possible, locate welded tabs for attaching temporary bracing and safety cabling where 
they will be concealed from view in the completed Work.

2. Do not remove temporary shoring supporting composite deck construction until cast-in-
place concrete has attained its design compressive strength.

3.3 ERECTION

A. Set AESS accurately in locations and to elevations indicated and according to AISC 303 and 
AISC 360.

1. AESS Erection Tolerances: Erection tolerances shall meet the requirements of Chapter 10 
of the AISC Code of Standard Practice.

2. Welds Ground Smooth: Erector shall grind welds smooth in the connections of AESS 
members. For groove welds, the weld shall be made flush to the surfaces of each side and 
be within + 1/ 16”, -0” of plate thickness.

3. Contouring and Blending of Welds: Where fillet welds are indicated to be ground con-
toured, or blended, oversize welds as required; grind to provide a smooth transition and to 
match profile on approved mock-up.

4. Continuous Welds:  Where noted on the drawings, provide continuous welds of a uniform 
size and profile.

5. Minimize Weld Show-Through:  At locations where welding on the far side of an 
exposed connection occurs, grind distortion and marking of the steel to a smooth profile 
with adjacent material.

6. Bolt Head Orientation:  All bolt heads shall be oriented as indicated on the contract 
documents. Where bolt-head alignment is specified, the orientation shall be noted for 
each connection on the erection drawings. Where not noted, the bolt heads in a given 
connection shall be oriented to one side.

7. Removal of Field Connection Aids:  Run-out tabs, erection bolts and other steel members 
added to connections to allow for alignment, fit-up, and welding in the field shall be re-
moved from the structure. Field groove welds shall be selected to eliminate the need for 
backing bars or to permit their removal after welding. Welds at run-out tabs shall be 
removed to match adjacent surfaces and ground smooth. Holes for erection bolts shall be 
plug welded and ground smooth.

8. Field Welding:  Weld profile, quality, and finish shall be consistent with mock-ups 
approved prior to fabrication.

9. Splice members only where indicated
10. Obtain permission for any torch cutting or field fabrication from the Architect. Finish 

sections thermally cut during erection to a surface appearance consistent with the mock 
up.

11. Do not enlarge unfair holes in members by burning or by using drift pins. Ream holes 
that must be enlarged to admit bolts. Replace connection plates that are misaligned where 
holes cannot be aligned with acceptable final appearance.

3.4 FIELD CONNECTIONS

A. Bolted Connections: Install bolts of the specified type and finish in accordance with Section 
051200 - STRUCTURAL STEEL FRAMING.
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B. Welded Connections: Comply with AWS D1.1 for procedures, and appearance. Refer to Section 
051200 - STRUCTURAL STEEL FRAMING for other requirements.

1. Assemble and weld built-up sections by methods that will maintain true alignment of 
axes without warp. Verify that weld sizes, fabrication sequence, and equipment used for 
AESS will limit distortions to allowable tolerances..

2. Obtain Architect’s approval for appearance of welds in repaired or field modified work

3.5 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
inspect AESS as specified in Section 051200 - STRUCTURAL STEEL FRAMING.  The 
testing agency will not be responsible for enforcing requirements relating to aesthetic effect.

B. Architect will observe AESS in place to determine acceptability relating to aesthetic effect.

3.6 REPAIRS AND PROTECTION

A. Remove welded tabs that were used for attaching temporary bracing and safety cabling and that 
are exposed to view in the completed Work.  Grind steel smooth.

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

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 
cleaning.

END OF SECTION
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SECTION 055000
METAL FABRICATIONS

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following.  Requirements for materials, hot-dip 
galvanizing, and shop-applied primers are included with each item as applicable.

1. Steel elevator machine beams.
2. Steel support angles for elevator door sills.
3. Miscellaneous steel framing and supports:

a. Steel framing and supports for applications where framing and supports are not 
specified in other Sections; galvanized at exterior locations and in exterior walls.

b. Prefinished slotted steel channel support framing for metal soffit panels.
c. Galvanized steel framing and supports for aluminum panel signage.

4. Ladders:

a. Galvanized steel elevator pit ladders.

5. Diamond plate panels for elevator flooring.
6. Stainless steel panels at elevator door frames.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 050800 - GALVANIZING AND METAL FINISHES for painted, galvanized 
finish.

2. Section 051200 - STRUCTURAL STEEL FRAMING for structural steel items.
3. Section 055100 - METAL STAIRS AND RAILINGS for steel stairs, handrails, and 

guardrails.
4. Section 099000 - PAINTING AND COATING for field painting work of this section.

1.3 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design ladders and miscellaneous framing and supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated.
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B. Structural Performance of Ladders:  Provide ladders capable of withstanding the effects of loads 
and stresses within limits and under conditions specified in ANSI A14.3.

1. For ladders exceeding 24 feet, include loads imposed by fall arrest system.

C. Thermal Movements:  Provide exterior metal fabrications that allow for thermal movements 
resulting from the following maximum change (range) in ambient and surface temperatures by 
preventing buckling, opening of joints, overstressing of components, failure of connections, and 
other detrimental effects.  Base engineering calculation on surface temperatures of materials due 
to both solar heat gain and nighttime-sky heat loss.

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

1.4 SUBMITTALS

A. Product Data:  For each product.
B. Shop Drawings:  Show fabrication and installation details for metal fabrications.

1. Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items.

2. Provide templates for anchors and bolts specified for installation under other Sections.
3. Where fabrications are to receive sprayed-on fireproofing, include statement that primer 

is compatible with fireproofing proposed for use.

C. Delegated-Design Submittal:  For installed products indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

D. Welding certificates.
E. Qualification Data:  For professional engineer.

1.5 QUALITY ASSURANCE

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other 
structural data by a qualified professional engineer.

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in the jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those performed 
for installations of metal fabrications that are similar to those indicated for this Project in 
material, design, and extent.

C. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."
2. AWS D1.3, "Structural Welding Code--Sheet Steel."
3. 4. AWS D1.2, "Structural Welding Code--Aluminum."
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D. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise 
indicated.  For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication and indicate measurements on Shop 
Drawings.

1. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating metal fabrications without 
field measurements.  Coordinate wall and other contiguous construction to ensure that 
actual dimensions correspond to established dimensions.

2. Provide allowance for trimming and fitting at site.

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

C. Coordinate installation of steel weld plates and angles for casting into concrete that are specified 
in this Section but required for work of another Section.  Deliver such items to Project site in 
time for installation.

PART 2 - PRODUCTS

2.1 FERROUS METALS

A. Recycled Content of Steel Products:  Provide products with average recycled content of steel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not 
less than 25 percent.

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
C. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304 at interior, 

Type 316L at exterior.
D. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304 at interior, Type 316L at exterior.
E. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 

ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
F. Steel Tubing:  ASTM A 500, cold-formed steel tubing.
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G. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is 
indicated or required by structural loads.

H. Slotted Channel Framing:  Cold-formed metal channels with continuous slot complying with 
MFMA-4.

1. Basis of Design: Unistrut Corp.
2. Threaded Rod:  Low carbon threaded rod as recommended by framing manufacturer.

I. Cast Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by 
structural loads.

2.2 NONFERROUS METALS

A. Environmental Product Declarations (EPD): Industry-wide EPDs for aluminum extrusions, 
cold-rolled sheet, and hot-rolled sheet are available from the Aluminum Association.

B. Aluminum Plate and Sheet:  ASTM B 209/B 209M, Alloy 6061-T6.
C. Aluminum Extrusions:  ASTM B 221/221M, Alloy 6063-T6.
D. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6.
E. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F.
F. Aluminum Mesh:  Pattern as indicated on Drawings.

2.3 FASTENERS

A. General:  Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use 
and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior 
walls.  Provide stainless-steel fasteners for fastening aluminum.  Select fasteners for type, grade, 
and class required.

B. Anchor Bolts:  ASTM F 1554, Grade 36. Provide hot-dip or mechanically deposited, zinc-
coated anchor bolts where item being fastened is indicated to be galvanized.

C. Cast-in-Place Anchors in Concrete:  Anchors capable of sustaining, without failure, a load equal 
to four times the load imposed, as determined by testing according to ASTM E 488, conducted 
by a qualified independent testing agency.

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47/A 47M 
malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as 
needed, hot-dip galvanized per ASTM A 153/A 153M.

D. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, without 
failure, a load equal to six times the load imposed when installed in unit masonry and four times 
the load imposed when installed in concrete, as determined by testing according to 
ASTM E 488, conducted by a qualified independent testing agency.  Anchors shall have an 
ICC-ES report with approval for use in cracked concrete.
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1. Acceptable Manufacturers:  Kwik-Bolt TZ by Hilti, Inc., TruBolt Wedge Anchor by ITW 
Red Head, Power-Stud+ by Powers Fasteners, or Strong Bolt by Simpson.

E. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) complying 
with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than 
3 inches long at not more than 8 inches o.c.  Provide with temporary filler and tee-head bolts, 
complete with washers and nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as 
needed for fastening to inserts.

2.4 MISCELLANEOUS MATERIALS

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

B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79. Use primer containing pigments that make it easily distinguishable 
from zinc-rich primer.

C. Zinc-Rich Primer:  Urethane zinc-rich primer compatible with topcoat Specified in Section 
099000 - PAINTS AND COATINGS.

1. Available Products: Tnemec; Series 394 PerimePrime, or approved equal.
2. VOC Content: 250 g/L or less.

D. Galvanizing Repair Paint:  High-zinc-dust-content (95% by weight) paint for regalvanizing 
welds in steel, complying with SSPC-Paint 20.

1. Available Products: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Duncan Galvanizing; ZiRP.
b. ZRC Worldwide; Galvilite Galvanizing Repair, low VOC type.

2. VOC Content: 250 g/L or less.

E. Isolation Coating (Bituminous Paint):  ASTM D 1187, cold-applied asphalt emulsion, VOC 
compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive 
compound free of asbestos fibers, sulfur components, and other deleterious impurities.

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

1. Available Products: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following:
a. Dayton Superior; 1107 Advantage Grout.
b. Sika; SikaGrout 212.

2. VOC Content: 0 g/L.
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2.5 FABRICATION, GENERAL

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

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1/32 inch, unless otherwise indicated.  Remove sharp or rough areas on exposed 
surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work.

D. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface.

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 
where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) 
screws or bolts, unless otherwise indicated.  Locate joints where least conspicuous.

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 
water.  Provide weep holes where water may accumulate.

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

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

2.6 MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Provide steel framing and supports not specified in other Sections as needed to 
complete the Work.

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

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts if units are installed after concrete is placed.
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2.7 METAL LADDERS

A. General:

1. Comply with ANSI A14.3, unless otherwise indicated.
2. For elevator pit ladders, comply with ASME A17.1.
3. Support each ladder at top and bottom and not more than 60 inches o.c. with welded or 

bolted brackets, made from same metal as ladder.
4. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-

oxide granules set in epoxy-resin adhesive or by using a type of manufactured rung filled 
with aluminum-oxide grout.

2.8 DIAMOND PLATE PANELS

A. Aluminum Plate:  Minimum 1/8 inch thick aluminum plate with diamond pattern tread plate.

2.9 STAINLESS STEEL PANELS

A. Infill Panels at Elevator Door Frames:  As detailed on Drawings.

2.10 FINISHES, GENERAL

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

B. Finish metal fabrications after assembly.

2.11 STEEL PRIMERS AND FINISHES

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

1. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Urethane Primer:  
SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

2. Interiors (SSPC Zone 1A):  SSPC-SP 7, "Brush Off Blast Cleaning."
3. Apply shop primer to uncoated surfaces of metal fabrications, except those with 

galvanized finishes and those to be field welded, embedded in concrete or masonry, 
unless otherwise indicated.  Extend priming of partially embedded members to a depth of 
2 inches.

4. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and 
Maintenance Painting of Steel," for shop painting.

5. Comply with SSPC-PA 2, "Measurement of Dry Coating Thickness with magnetic 
Gages.”

B. Zinc-Rich Primer:  Urethane zinc-rich primer compatible with topcoat Specified in Section 
099000 - PAINTS AND COATINGS.

1. Available Products: Tnemec; Series 394 PerimePrime, or approved equal.
2. VOC Content: 340 g/L or less.
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2.12 HOT-DIP GALVANIZING

A. Hot-Dip Galvanizing: For steel exposed to the elements, weather or corrosive 
environments and other steel indicated to be galvanized, provide coating for iron and 
steel fabrications applied by the hot-dip process.

1. Basis-of-Design:  Duragalv by Duncan Galvanizing.
2. Comply with ASTM A 123 for fabricated products and ASTM A 153 for hardware.
3. Provide thickness of galvanizing specified in referenced standards. 
4. Galvanizing bath shall contain special high grade zinc and other earthly materials. 
5. Fill vent holes after galvanizing, if applicable, and grind smooth.

2.13 HOT-DIP GALVANIZING AND FACTORY-APPLIED ARCHITECTURAL FINISH

A. See Section 050800 - GALVANIZING AND METAL FINISHES.

2.14 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified).
C. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; 

Chemical Finish:  etched, medium matte;  Anodic Coating:  Architectural Class I, clear coating 
0.018 mm or thicker) complying with AAMA 611.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

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

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

C. Field Welding:  Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface.
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D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, and 
other connectors.

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

F. Corrosion Protection:  Coat concealed surfaces of steel that will come into contact with grout, 
concrete, masonry, wood, or dissimilar metals with a heavy coat of isolation coating.

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

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

3.3 INSTALLING NOSINGS, TREADS, AND THRESHOLDS

A. Center nosings on tread widths.
B. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level 

with tread surfaces.
C. Seal thresholds exposed to exterior with elastomeric sealant complying with Section 079200 - 

JOINT SEALANTS to provide a watertight installation.

3.4 ADJUSTING AND CLEANING

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

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

B. Touch-Up and Repair for Galvanized Surfaces:  For damaged and field-welded metal 
coated surfaces, clean welds, bolted connections and abraded areas.

1. For galvanized surfaces, apply organic zinc repair paint complying with 
requirements of ASTM A 780, modified to 95 percent zinc in dry film.  Thickness 
of applied galvanizing repair paint shall be not less than coating thickness 
required by ASTM A 123 or A 153 as applicable.  Touch-up of galvanized 
surfaces with silver paint, brite paint, or aluminum paints is not acceptable.

2. For factory-applied finish coatings, field-touch-up shall be performed by factory 
approved personnel. Touch-up shall be such that repair is not visible from a distance of 6 
feet.

3. A touch-up repair kit or touchup instructions shall be provided to the Owner for each type 
of factory-applied finish. 

END OF SECTION
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SECTION 057500
DECORATIVE FORMED METAL

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Beam wraps.
2. Soffit panels.
3. Metal base.
4. Custom brake metal light fixture covers.
5. Conduit covers.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 055000 - METAL FABRICATIONS for non-ornamental metal fabrications and 
soffit supports.

2. Section 057300 - DECORATIVE METAL RAILINGS for ornamental metal railings.
3. Section 076100 - SHEET METAL ROOFING for items made of formed metal for 

roofing and for items made of formed metal for parapets and copings
4. Section 076200 - SHEET METAL FLASHING AND TRIM for items made of formed 

metal for flashings.

1.3 PERFORMANCE REQUIREMENTS

A. Structural Loads:  Capable of withstanding the following structural loads without exceeding the 
allowable design working stress of materials involved, including anchors and connections, and 
without exhibiting permanent deformation in any components:

1. Wind Loads on Exterior Items:  As indicated on Drawings.

B. Thermal Movements:  Provide exterior ornamental formed-metal assemblies that allow for 
thermal movements resulting from the following maximum change (range) in ambient and 
surface temperatures by preventing buckling, opening of joints, overstressing of components, 
failure of joint sealants, failure of connections, and other detrimental effects.  Base engineering 
calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky 
heat loss.

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.
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C. Corrosion Control:  Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated, including finishes.
B. Shop Drawings:  Show fabrication and installation details for formed metal fabrications.

1. Include plans, elevations, sections, and details of formed metal fabrications and their 
connections.  Show anchorage and accessory items.

2. Provide templates for anchors and bolts specified for installation under other Sections.
3. For installed products indicated to comply with design loads, include structural analysis 

data signed and sealed by the qualified professional engineer licensed in the jurisdiction 
where Project is located responsible for their preparation.

4. Where fabrications are to receive sprayed-on fireproofing, include statement that primer 
is compatible with fireproofing proposed for use.

C. Samples for Initial Selection:  Manufacturer's color charts consisting of units or sections of units 
showing the full range of colors, textures, including mechanical finishes, and patterns available 
for each type of ornamental formed-metal product indicated.

D. Samples for Verification:  For each type of exposed finish required, prepared on 6-inch-square 
samples of metal of same thickness and material indicated for the Work.

E. Welding certificates.

1.5 QUALITY ASSURANCE

A. Fabricator Qualifications:  A firm experienced in producing ornamental formed metal similar to 
that indicated for this Project and with a record of successful in-service performance, as well as 
sufficient production capacity to produce required units.

1. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive 
engineering analysis by a qualified professional engineer.

B. Anodic Finisher Qualifications:  A firm experienced in successfully applying anodic finishes of 
type indicated and employing competent control personnel to conduct continuing, effective 
quality-control program to ensure compliance with requirements.

C. Source Limitations:  Obtain each ornamental formed-metal item through one source from a 
single manufacturer.

D. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Provide Mock-Up of custom brake metal light fixture covers.
2. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion.

E. Welding:  Qualify procedures and personnel according to the following:



NNEPRA DECORATIVE FORMED METAL
WELLS STATION EXPANSION 057500 - 3

1. AWS D1.2, "Structural Welding Code - Aluminum."
2. AWS D1.6, "Structural Welding Code - Stainless Steel."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver ornamental formed-metal products wrapped in protective coverings and strapped 
together in suitable packs or in heavy-duty cartons.  Remove protective coverings before they 
stain or bond to finished surfaces.

B. Store products on elevated platforms in a dry location.

1.7 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of walls, columns, beams, and other construction 
contiguous with ornamental formed metal by field measurements before fabrication and indicate 
measurements on Shop Drawings.

1.8 COORDINATION

A. Coordinate installation of anchorages for ornamental formed-metal items.  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.

B. Coordinate installation of ornamental formed metal with adjacent construction to ensure that 
wall assemblies, flashings, trim, and joint sealants, are protected against damage from the 
effects of weather, age, corrosion, and other causes.

PART 2 - PRODUCTS

2.1 SHEET METAL

A. General:  Provide sheet metal without pitting, seam marks, roller marks, stains, discolorations, 
or other imperfections where exposed to view on finished units.

B. Aluminum Sheet:  Flat sheet complying with ASTM B 209, alloy and temper recommended by 
aluminum producer and finisher for type of use and finish indicated, and with not less than 
strength and durability properties of alloy 5005-H32.

2.2 MISCELLANEOUS MATERIALS

A. Gaskets:  As required to seal joints in ornamental formed metal and remain weathertight; and as 
recommended in writing by ornamental formed-metal manufacturer.

1. ASTM D 1056, Type 1, Class A, grade as recommended by gasket manufacturer to 
obtain seal for application indicated.

2. Closed cell polyurethane foam, adhesive on two sides, release paper protected.

B. Filler Metal and Electrodes:  Provide type and alloy of filler metal and electrodes as 
recommended by producer of metal to be welded or brazed and as necessary for strength, 
corrosion resistance, and compatibility in fabricated items.
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1. Use filler metals that will match the color of metal being joined and will not cause 
discoloration.

C. Fasteners:  Use fasteners fabricated from same basic metal and alloy as fastened metal, unless 
otherwise indicated.  Do not use metals that are corrosive or incompatible with materials joined.

1. Provide concealed fasteners for interconnecting ornamental formed-metal items and for 
attaching them to other work.

2. Provide Phillips flat-head machine screws for exposed fasteners, unless otherwise 
indicated.

D. Structural Anchors:  For applications indicated to comply with certain design loads, provide 
anchors 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.

E. Nonstructural Anchors:  For applications not indicated to comply with design loads, provide 
anchors of type, size, and material necessary for type of load and installation indicated, as 
recommended by manufacturer, unless otherwise indicated.  Use nonferrous-metal or hot-dip 
galvanized anchors for exterior installations and elsewhere as needed for corrosion resistance.

F. Sound-Deadening Materials:

1. Insulation:  Unfaced, mineral-fiber blanket insulation complying with ASTM C 665, 
Type I, and passing ASTM E 136 test.

2. Mastic:  Cold-applied asphalt emulsion complying with ASTM D 1187.

G. Backing Materials:  Provided or recommended by ornamental formed-metal manufacturer.
H. Laminating Adhesive:  Compatible with substrate; noncombustible after curing.

1. Contact Adhesive:  VOC content of not more than 80 g/L when calculated according to 
40 CFR 59, Subpart D (EPA method 24).

2. Metal-to-Metal Adhesive:  VOC content of not more than 30 g/L when calculated 
according to 40 CFR 59, Subpart D (EPA method 24).

3. Multi-Purpose Construction Adhesive:  VOC content of not more than 70 g/L when 
calculated according to 40 CFR 59, Subpart D (EPA method 24).

4. Special-Purpose Contact Adhesive (contact adhesive used to bond melamine-covered 
board, metal, unsupported vinyl, Teflon, ultra-high molecular weight polyethylene, and 
rubber or wood veneer, 1/16 inch or less in thickness, to any surface):  250 g/L.

I. Isolation Coating:  Manufacturer's standard bituminous paint.

2.3 PAINTS AND COATINGS

A. Shop Primers:  Provide primers that comply with Section 099000 - PAINTING
B. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal modified-alkyd 

primer complying with MPI # 79.
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C. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or 29 and compatible with finish paint 
systems indicated.

1. Provide interior, field-applied primer with a VOC content of 250 g/L or less, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

D. Shop Primer for Galvanized Steel:  Zinc-dust, zinc-oxide primer formulated for priming zinc-
coated steel and for compatibility with finish paint systems indicated; complying with SSPC-
Paint 5.

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

1. Provide interior, field-applied paint with a VOC content of 250 g/L or less, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.4 FABRICATION, GENERAL

A. Shop Assembly:  Preassemble ornamental formed-metal items in shop to greatest extent 
possible to minimize field splicing and assembly.  Disassemble units only as necessary for 
shipping and handling limitations.  Clearly mark units for reassembly and coordinated 
installation.

B. Coordinate dimensions and attachment methods of ornamental formed-metal items with those 
of adjoining construction to produce integrated assemblies with closely fitting joints and with 
edges and surfaces aligned, unless otherwise indicated.

C. Form metal to profiles indicated, in maximum lengths to minimize joints.  Produce flat, flush 
surfaces without cracking or grain separation at bends.  Fold back exposed edges of 
unsupported sheet metal to form a 1/2-inch- (12-mm-) wide hem on the concealed side, or ease 
edges to a radius of approximately 1/32 inch (1 mm) and support with concealed stiffeners.

D. Increase metal thickness or reinforce with concealed stiffeners, backing materials, or both, as 
needed to provide surface flatness equivalent to stretcher-leveled standard of flatness and 
sufficient strength for indicated use.

1. Support joints with concealed stiffeners as needed to hold exposed faces of adjoining 
sheets in flush alignment.

E. Build in straps, plates, and brackets as needed to support and anchor fabricated items to 
adjoining construction.  Reinforce ornamental formed-metal items as needed to attach and 
support other construction.

F. Provide support framing, mounting and attachment clips, splice sleeves, fasteners, and 
accessories needed to install ornamental formed-metal items.

G. Where welding or brazing is indicated, weld or braze joints and seams continuously.  Grind, fill, 
and dress to produce smooth, flush, exposed surfaces in which joints are not visible after 
finishing is completed.
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1. Use welding and brazing procedures that will blend with and not cause discoloration of 
metal being joined.

2.5 BEAM WRAPS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Industrial Louvers, Inc.
2. Metal Sales & Service, Inc.
3. MM Systems Corporation.
4. Southwest Metalsmiths, Inc.

B. Form beam wraps from metal of type and thickness indicated below.  Fabricate to fit tightly to 
adjoining construction.

1. Aluminum Sheet:  Minimum 0.063 inch.
a. Finish:  High-performance organic coating.

C. Fabricate with calk stop angle to retain backer rod and sealant.

2.6 SOFFITS

A. Form soffits from metal of type and thickness indicated below.  Fabricate to fit tightly to 
adjoining construction, with weathertight joints at exterior installations.

1. Aluminum Sheet:  Minimum 0.063 inch.
a. Finish: Match adjacent finish.
b. Perforations:  As indicated on Drawings.

B. Conceal fasteners where possible; otherwise, locate where they will be as inconspicuous as 
possible.  Size fasteners to support closures and trim, with fasteners spaced to prevent buckling 
or waviness in finished surfaces.

C. Drill and tap holes needed for securing closures and trim to other surfaces.

2.7 METAL BASE

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Fry Reglet Corporation.
2. Pittcon Industries.

B. Form metal base from metal of type indicated below.

1. Extruded Aluminum:
a. Configuration:  As indicated on Drawings.
b. Finish:  Clear anodic.
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2.8 CUSTOM BRAKE METAL LIGHT FIXTURE COVERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Industrial Louvers, Inc.
2. Metal Sales & Service, Inc.
3. MM Systems Corporation.
4. Southwest Metalsmiths, Inc.

B. Form light fixture covers from metal of type and thickness indicated below.  Fabricate to fit 
tightly to adjoining construction.

1. Aluminum Sheet:  Minimum 0.063 inch.
a. Finish:  High-performance organic coating.

2. Configuration:  As indicated on Drawings.

2.9 CONDUIT COVERS

A. Vertical Covers:  Extruded aluminum raceway cover.
1. Finish:  To match aluminum framed storefront.
2. Profile:  As indicated on Drawings.
3. Basis of Design:  Legrand; Wiremold AL5200 Series.

B. Bridge Base Covers:  Backed aluminum panel with aluminum trim.
1. Finish:  To match aluminum framed storefront.
2. Panel:  1/4 inch thick panel with 0.040 inch aluminum face and back, and 5 mm ply core.

a. Basis of Design:  Cap Industries; CAP Metal Panels.
3. Trim:  Extruded aluminum trim to cover exposed panel edges.

a. Basis of Design:  Fry Reglet:  Wallcovering Base/Termination.

2.10 FINISHES, GENERAL

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

B. Comply with SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and 
Maintenance Painting of Steel," for steel sheet finishes.

C. Complete mechanical finishes of flat sheet metal surfaces before fabrication where possible.  
After fabrication, finish all joints, bends, abrasions, and other surface blemishes to match sheet 
finish.

D. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

E. Apply organic and anodic finishes to formed metal after fabrication, unless otherwise indicated.
F. Finish items after assembly.
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G. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast.

2.11 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

B. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 
0.018 mm or thicker) complying with AAMA 611.

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 
ornamental formed metal.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Locate and place ornamental formed-metal items level and plumb and in alignment with 
adjacent construction.

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where 
needed to protect metal surfaces and to make a weathertight connection.

C. Form tight joints with exposed connections accurately fitted together.  Provide reveals and 
openings for sealants and joint fillers as indicated.

D. Install concealed gaskets, joint fillers, insulation, sealants, and flashings, as the Work 
progresses, to make exterior ornamental formed-metal items weatherproof.

E. Install concealed gaskets, joint fillers, sealants, and insulation, as the Work progresses, to make 
interior ornamental formed-metal items soundproof or lightproof as applicable to the type of 
fabrication indicated.

F. Corrosion Protection:  Apply nonmelting/nonmigrating-type bituminous coating or other 
permanent separation materials on concealed surfaces where metals would otherwise be in 
direct contact with substrate materials that are incompatible or could result in corrosion or 
deterioration of either material or finish.
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3.3 ADJUSTING

A. 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.

3.4 PROTECTION

A. Protect finishes of ornamental formed-metal items from damage during construction period.  
Remove temporary protective coverings at time of Substantial Completion.

END OF SECTION
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SECTION 061000
ROUGH CARPENTRY

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Framing with dimension lumber.
2. Wood blocking, cants, and nailers.
3. Plywood backing panels.

1.3 DEFINITIONS

A. Exposed Framing:  Framing not concealed by other construction.
B. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in 

least dimension.
C. Lumber grading agencies, and the abbreviations used to reference them, include the following:

1. NeLMA:  Northeastern Lumber Manufacturers' Association.
2. NLGA:  National Lumber Grades Authority.
3. RIS:  Redwood Inspection Service.
4. SPIB:  The Southern Pine Inspection Bureau.
5. WCLIB:  West Coast Lumber Inspection Bureau.
6. WWPA:  Western Wood Products Association.

1.4 SUBMITTALS

A. Product Data:  For each type of process and factory-fabricated product.

1. Indicate component materials and dimensions and include construction and application 
details.

2. 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, net amount of preservative retained, and chemical treatment 
manufacturer's written instructions for handling, storing, installing, and finishing treated 
material.

3. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Include 
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physical properties of treated materials, both before and after exposure to elevated 
temperatures when tested according to ASTM D 5516 and ASTM D 5664.

4. For products receiving a waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site.

5. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment.

B. Delegated-Design Submittal:  For installed products indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

C. 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.

1.5 QUALITY ASSURANCE

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other 
structural data by a qualified professional engineer.

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in the jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those performed 
for installations of metal fabrications that are similar to those indicated for this Project in 
material, design, and extent.

C. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant treated material, 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.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Stack lumber, plywood, and other panels; place spacers between each bundle to provide air 
circulation.  Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Environmental Product Declarations (EPD): Industry-wide EPDs for wood products are 
available from the American Wood Council and Canadian Wood Council.

B. Lumber:  DOC PS 20 and applicable rules of lumber grading agencies certified by the American 
Lumber Standards Committee Board of Review.

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.
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3. Provide dressed lumber, S4S, unless otherwise indicated.
4. Provide dry lumber with 15 percent maximum moisture content at time of dressing for 2-

inch nominal thickness or less, unless otherwise indicated.

C. Plywood Panels:

1. Plywood:  Either DOC PS 1 or DOC PS 2, unless otherwise indicated.
2. Thickness:  As needed to comply with requirements specified but not less than thickness 

indicated.
3. Factory mark panels according to indicated standard.

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS

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.

a. Use Borate or Copper Azule treatments. Product shall not contain creosote, arsenic 
or pentachlorophenol.

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

B. Kiln-dry material after treatment to a maximum moisture content of 19 percent for lumber and 
18 percent for plywood.  Do not use material that is warped or does not comply with 
requirements for untreated material.

C. Mark each treated item with the treatment quality mark of an inspection agency approved by the 
American Lumber Standards Committee 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 in exterior walls.

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

1. Hoover Treated Wood Products; PyroGuard.
2. Koppers Performance Chemicals; LifeWood MicroPro Treatment.
3. Sustainable Northwest Wood; Pressure Treated Wood with Copper Azule.
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2.3 FIRE-RETARDANT-TREATED MATERIALS

A. General: For all interior use materials, and where fire-retardant-treated materials are indicated, 
materials shall comply with requirements in this article, that are acceptable to authorities having 
jurisdiction, and with fire-test-response characteristics specified as determined by testing 
identical products per test method indicated by a qualified testing agency.

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 
index of 25 or less when tested according to ASTM E 84, and with no evidence of significant 
progressive combustion when the test is extended an additional 20 minutes, and with the flame 
front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time 
during the test.

1. Treatment shall not promote corrosion of metal fasteners.
2. Exterior Type: Treated materials shall comply with requirements specified above for fire-

retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D 2898. Use for exterior locations and where 
indicated.

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity. Use where 
exterior type is not indicated.

4. Design Value Adjustment Factors: Treated lumber shall be tested according to 
ASTM D 5664 and design value adjustment factors shall be calculated according to 
ASTM D 6841.

5. Product shall not contain creosote, arsenic or pentachlorophenol.

C. Kiln-dry lumber after treatment to maximum moisture content of 19 percent. Kiln-dry plywood 
after treatment to maximum moisture content of 15 percent.

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency.

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

1. Technologies Boralife Inc.; Boraflame.

2.4 MISCELLANEOUS LUMBER

A. General:  Provide FRTW lumber for support or attachment of other construction, including, but 
not limited to, the following:  Rooftop equipment bases and support curbs, blocking, cants, 
nailers, furring and grounds.

B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber with 15 
percent moisture content.

2.5 FRAMING

A. Lumber:  DOC PS 20 and applicable rules of lumber grading agencies certified by the American 
Lumber Standards Committee Board of Review.
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1. Factory mark each piece of lumber with grade stamp of grading agency.
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece or omit grade stamp and provide certificates of grade 
compliance issued by grading agency.

3. 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.

4. Provide dressed lumber, S4S, unless otherwise indicated.

2.6 METAL FRAMING ANCHORS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cleveland Steel Specialty Co.
2. KC Metals Products, Inc.
3. Phoenix Metal Products, Inc.
4. Simpson Strong-Tie Co., Inc.
5. USP Structural Connectors.

B. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be 
determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency.

C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 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 coating designation; and not less than 0.036 inch thick.

1. Use for wood-preservative-treated lumber and where indicated.

E. Joist Hangers:  U-shaped joist hangers with 2-inch-long seat and 1-1/4-inch-wide nailing 
flanges at least 85 percent of joist depth.

1. Thickness:  0.062 inch.

F. I-Joist Hangers:  U-shaped joist hangers with 2-inch-long seat and 1-1/4-inch-wide nailing 
flanges full depth of joist.  Nailing flanges provide lateral support at joist top chord.

1. Thickness:  0.062 inch.

G. Rafter Tie-Downs:  Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-1/2 
inches wide by 0.050 inch thick.

H. Floor-to-Floor Ties:  Flat straps, with holes for fasteners, for tying upper floor wall studs to 
band joists and lower floor studs, 1-1/4 inches wide by 0.050 inch thick by 36 inches long.
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2.7 PANEL PRODUCTS

A. Miscellaneous Concealed Plywood:  Exposure 1 sheathing, span rating to suit framing in each 
location, and thickness as indicated but not less than 1/2 inch.

B. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, 
fire-retardant treated, in thickness indicated or, if not indicated, not less than 1/2 inch thick.

2.8 FASTENERS

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this Article for material and manufacture.

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners of Type 304 stainless steel.

B. Nails, Wire, Brads, and Staples: ASTM F 1667.
C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70.
D. Wood Screws:  ASME B18.6.1.
E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads 

and reamer wings, length as recommended by screw manufacturer for material being fastened.
F. Bolts:  Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts and, 

where indicated, flat washers.
G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 

capability to sustain, without failure, a load equal to 6 times the load imposed when installed in 
unit masonry assemblies and equal to 4 times the load imposed when installed in concrete as 
determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency.

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5; except provide stainless steel complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2, where in contact with pressure-preservative treated 
wood or when exposed to exterior conditions.

2.9 MISCELLANEOUS MATERIALS

A. Adhesive, Including Gluing Furring and Sleepers to Concrete or Masonry:  Formulation 
complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.

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

a. Henkel Corp.; Loctite PL Premium Polyurethane Construction Adhesive.
b. Henkel Corp.; OSI SF450 Heavy Duty Subfloor Construction Adhesive.
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2. Low-Emitting Materials: Provide adhesives in compliance with the requirements of the 
California Department of Public Health's "Standard Method for the Testing and 
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers."

3. VOC Content: 70 g/L or less.
4. Do not use adhesives that contain urea formaldehyde.
5. Methylene chloride and perchloroethylene may not be intentionally added to adhesives.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Discard units of material with defects that impair quality of carpentry and that are too small to 
use with minimum number of joints or optimum joint arrangement.

B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit 
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.

C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber 
and plywood.

D. Securely attach carpentry work as indicated and according to applicable codes and the 
following:

1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code (IBC).
2. ICC-ES evaluation report for fastener.

E. Countersink fastener heads on exposed carpentry work and fill holes with wood filler.
F. Use fasteners of appropriate type and length.  Predrill members when necessary to avoid 

splitting wood.

3.2 WOOD BLOCKING, AND NAILER INSTALLATION

A. Install as 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.

3.3 WALL AND PARTITION FRAMING INSTALLATION

A. General:  Provide single bottom plate and double top plates using members of 2-inch nominal 
thickness whose widths equal that of studs, except single top plate may be used for non-load-
bearing partitions and for load-bearing partitions where framing members bearing on partition 
are located directly over studs.  Fasten plates to supporting construction unless otherwise 
indicated.



NNEPRA ROUGH CARPENTRY
WELLS STATION EXPANSION 061000 - 8

1. For exterior walls, provide 2-by-4inch nominal-size wood studs spaced 16 inches o.c. 
unless otherwise indicated or required for loads indicated.

2. For interior partitions and walls, provide 2-by-4-inch nominal-size wood studs spaced 16 
inches o.c. unless otherwise indicated or required for loads indicated.

3. Provide continuous horizontal blocking at midheight of partitions more than 96 inches 
high, using members of 2-inch nominal 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 depth for openings 48 inches and less in width, 6-inch nominal depth for 
openings 48 to 72 inches in width, 8-inch nominal depth for openings 72 to 120 inches in 
width, and not less than 10-inch nominal depth for openings 10 to 12 feet in width.

2. For load-bearing walls, provide double-jamb studs for openings 60 inches and less in 
width, and triple-jamb studs for wider openings.  Provide headers of depth indicated.

D. Provide diagonal bracing in walls, at locations indicated, at 45-degree angle, full-story height 
unless otherwise indicated.  Use 1-by-4-inch nominal-size boards, let-in flush with faces of 
studs.

END OF SECTION
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SECTION 064020
INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Custom fabricated glue-laminated timber benches.
2. Shop finishing of interior woodwork.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 061000 - ROUGH CARPENTRY for wood furring, blocking, shims, and hanging 
strips required for installing woodwork and concealed within other construction before 
woodwork installation.

2. Section 064200 - PANELING for wood paneling.

1.3 SUBMITTALS

A. Product Data:  For each type of product specified, including casework hardware and 
accessories, and finishing materials and processes.

1. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components.

1. Show locations and sizes of furring, blocking, and hanging strips, including concealed 
blocking and reinforcement specified in other Sections.

a. Provide schedule of blocking required to support the Work of this Section.

2. Show locations and sizes of cutouts and holes for plumbing fixtures, electrical 
components and other items installed in architectural woodwork.

3. Show veneer leaves with dimensions, grain direction, exposed face, and identification 
numbers indicating the flitch and sequence within the flitch for each leaf.

C. Samples for Verification:
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1. Lumber with or for transparent finish, not less than 5 inches wide by 12 inches long for 
each species and cut, finished on 1 side and 1 edge.

D. Qualification Data:  For Installer and fabricator.

1.4 QUALITY ASSURANCE

A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance. 

B. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility 
for production of interior architectural woodwork with blueprint-matched wood veneers and 
components.

C. Quality Standard:  Unless otherwise indicated, comply with AWI/AWMAC/WI's "Architectural 
Woodwork Standards," latest edition, including errata, for grades of interior architectural 
woodwork indicated for construction, finishes, installation, and other requirements.

D. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are indicated, 
provide materials and products with specified fire-test-response characteristics as determined by 
testing identical products per test method indicated by UL, ITS, or another testing and 
inspecting agency acceptable to authorities having jurisdiction.  Identify with appropriate 
markings of applicable testing and inspecting agency in the form of separable paper label or, 
where required by authorities having jurisdiction, imprint on surfaces of materials that will be 
concealed from view after installation.

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver woodwork until painting and similar operations that could damage woodwork 
have been completed in installation areas.  If woodwork must be stored in other than installation 
areas, store only in areas where environmental conditions comply with requirements specified 
in "Project Conditions" Article.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period.

1. The HVAC systems as specified elsewhere may not provide for humidity controls.  The 
expected ranges of relative humidity are expected to be as high as 55% to a low of 
uncontrolled during the heating system.  Comply with AWS Section 2, Care and Storage.

B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress 
to avoid delaying the Work.
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1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 
measurements before being enclosed, and indicate measurements on Shop Drawings.

2. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating woodwork without field 
measurements.  Provide allowance for trimming at site, and coordinate construction to 
ensure that actual dimensions correspond to established dimensions.

1.7 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that interior architectural woodwork can be 
supported and installed as indicated.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Provide materials that comply with requirements of AWI/AWMAC/WI's 
"Architectural Woodwork Standards" for each type of woodwork and quality grade specified, 
unless otherwise indicated.

B. Environmental Product Declarations (EPD): Industry-wide EPDs for wood products and plastic 
laminates are available from the American Wood Council and Canadian Wood Council.

C. Glue-Laminated Timber:  Comply with requirements of Section 061800 – GLUE-
LAMINATED AND CROSS-LAMINATED TIMBER CONSTRUCTION.

D. Concrete Bases:  Comply with requirements of Section 033000 – CAST-IN-PLACE 
CONCRETE and Section 033300 – ARCHITECTURAL CONCRETE.

E. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
F. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304 at interior, 

Type 316L at exterior.
G. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304 at interior, Type 316L at exterior.

2.2 MISCELLANEOUS MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood lumber, kiln 
dried to less than 15 percent moisture content.

B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  
Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior 
walls and elsewhere as required for corrosion resistance.  Provide toothed-steel or lead 
expansion sleeves for drilled-in-place anchors.

C. Installation Adhesives and Wood Glues:  Formulations approved for use indicated by adhesive 
manufacturer.
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1. Low-Emitting Materials: Provide adhesives in compliance with the requirements of the 
California Department of Public Health's "Standard Method for the Testing and 
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers."

2. VOC Limits:  Use installation adhesives that comply with the following limits for VOC 
content:

a. Wood Glues:  30 g/L.
b. Contact Adhesives:  Not permitted on the Project without Architect’s prior 

approval.

3. Do not use adhesives that contain urea formaldehyde.
4. Methylene chloride and perchloroethylene may not be intentionally added to adhesives.

2.3 FABRICATION, GENERAL

A. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood 
moisture content in relation to ambient relative humidity during fabrication and in installation 
areas.

B. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius 
indicated for the following:

1. Corners of Casework and Edges of Solid-Wood (Lumber) Members and Rails:  1/16 inch.

C. Complete fabrication, including assembly, finishing, and hardware application, to maximum 
extent possible before shipment to Project site.  Disassemble components only as necessary for 
shipment and installation.  Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting.

D. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing 
fixtures, electrical work, and similar items.  Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings.  Sand edges of cutouts 
to remove splinters and burrs.

1. Seal edges of openings in countertops with a coat of varnish.

E. Install glass to comply with applicable requirements in Section 088000 - GLAZING and in 
GANA's "Glazing Manual."  For glass in wood frames, secure glass with removable stops.

2.4 CUSTOM FABRICATED GLUE-LAMINATED BENCHES

A. Grade:  Custom.
B. Wood Species and Cut:  To match materials specified in Section 061800 – GLUE-

LAMINATED AND CROSS-LAMINATED TIMBER CONSTRUCTION.
C. Configuration:  As indicated on Drawings.
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2.5 SHOP FINISHING

A. General:  Comply with AWI/AWMAC/WI's "Architectural Woodwork Standards" for factory 
finishing.

1. Finish architectural woodwork at fabrication shop as specified in this Section.  Defer only 
final touchup, cleaning, and polishing until after installation.

B. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural woodwork, as applicable to each unit of work.

1. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of woodwork.  Apply two coats to back of paneling and to end-grain 
surfaces.  Concealed surfaces of plastic-laminate-clad woodwork do not require 
backpriming when surfaced with plastic laminate, backing paper, or thermoset decorative 
panels.

C. Transparent Finish:  Comply with requirements for finishing specified in Section 061800 – 
GLUE-LAMINATED AND CROSS-LAMINATED TIMBER CONSTRUCTION.

PART 3 - EXECUTION

3.1 PREPARATION

A. Before installation, condition woodwork to average prevailing humidity conditions in 
installation areas.

B. Before installing architectural woodwork, examine shop-fabricated work for completion and 
complete work as required, including removal of packing and backpriming.

3.2 INSTALLATION

A. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for 
fabrication of type of woodwork involved.

B. Assemble woodwork and complete fabrication at Project site to comply with requirements for 
fabrication in Part 2, to extent that it was not completed in the shop.

C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  
Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches.

D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish 
at cuts.

E. Fire-Retardant-Treated Wood:  Handle, store, and install fire-retardant-treated wood to comply 
with chemical treatment manufacturer's written instructions, including those for adhesives used 
to install woodwork.

F. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with 
countersunk, concealed fasteners and blind nailing as required for complete installation.  Use 
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fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush with 
woodwork and matching final finish if transparent finish is indicated.

G. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail holes 
with matching filler where exposed.

3.3 ADJUSTING AND CLEANING

A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform 
appearance.

B. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to 
restore damaged or soiled areas.

END OF SECTION
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SECTION 064200
PANELING

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within 
DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of 
the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Board paneling.
2. Accessories.
3. Shop finishing work of paneling.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 061060 - MISCELLANEOUS ROUGH CARPENTRY for wood furring, blocking, 
shims, and hanging strips required for installing woodwork and concealed within other 
construction before woodwork installation.

1.3 DEFINITIONS

A. Paneling includes wood furring, blocking, and shims for installing paneling, unless concealed 
within other construction before paneling installation.

1.4 SUBMITTALS

A. Product Data:  For each type of product specified, including cabinet hardware and accessories, 
and finishing materials and processes.

1. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.

B. Shop Drawings:  Show location of paneling, large-scale details, attachment devices, and other 
components.  Include dimensioned plans and elevations.

1. Show details full size.
2. Show locations and sizes of furring and blocking, including concealed blocking specified 

in other Sections.
3. For paneling produced from premanufactured sets, show finished panel sizes, set numbers, 

sequence numbers within sets, and method of cutting panels to produce indicated sizes.
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4. For paneling veneered in fabrication shop, show veneer leaves with dimensions, grain 
direction, exposed face, and identification numbers indicating the flitch and sequence 
within the flitch for each leaf.

C. Samples for Initial Selection:

1. Shop-applied transparent finishes.

D. Samples for Verification:

1. Lumber with or for transparent finish, not less than 5 inches wide by 12 inches long, for 
each species and cut, finished on 1 side and 1 edge.

2. Veneer leaves representative of and selected from flitches to be used for transparent-
finished paneling.

3. Veneer-faced panel products with or for transparent finish, 12 by 24 inches, for each 
species and cut.  Include at least one face-veneer seam and finish as specified.

E. Qualification Data:  For Installer and fabricator.

1.5 QUALITY ASSURANCE

A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful in-service 
performance. 

B. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility for 
production of interior architectural woodwork with sequence-matched wood veneers.

C. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork 
Quality Standards" for grades of interior architectural woodwork indicated for construction, 
finishes, installation, and other requirements.

D. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are indicated, 
provide materials and products with specified fire-test-response characteristics as determined by 
testing identical products per test method indicated by UL, ITS, or another testing and inspecting 
agency acceptable to authorities having jurisdiction.  Identify with appropriate markings of 
applicable testing and inspecting agency in the form of separable paper label or, where required 
by authorities having jurisdiction, imprint on surfaces of materials that will be concealed from 
view after installation.

E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution.

1. Mockup to include one full panel.
2. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion.

F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver paneling until painting and similar operations that could damage paneling have 
been completed in installation areas.  If paneling must be stored in other than installation areas, 
store only in areas where environmental conditions comply with requirements specified in 
"Project Conditions" Article.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install paneling until building is enclosed, wet 
work is complete, and HVAC system is operating and will maintain temperature and relative 
humidity at occupancy levels during the remainder of the construction period.

B. Field Measurements:  Where paneling is indicated to fit to other construction, verify dimensions 
of other construction by field measurements before fabrication and indicate measurements on 
Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work.

1. Locate concealed framing, blocking, and reinforcements that support paneling by field 
measurements before being enclosed and indicate measurements on Shop Drawings.

2. Established Dimensions:  Where field measurements cannot be made without delaying the 
Work, establish dimensions and proceed with fabricating paneling without field 
measurements.  Provide allowance for trimming at site, and coordinate construction to 
ensure that actual dimensions correspond to established dimensions.

1.8 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that paneling can be installed as indicated.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Provide materials that comply with requirements of AWI's quality standard for quality 
grade specified, unless otherwise indicated.

B. Wood Veneers and Lumber: Provide AWI Custom Grade materials and workmanship, unless 
otherwise indicated. For species not listed in the AWS comply with the following:

1. Provide AWI Lumber Grade 1 and AWI Grade A Veneer, book-matched, minimum 6 inch 
face veneer width.  Kiln dry to 6-8 percent moisture content.  Components shall be free of 
defects and sapwood.  Match adjacent pieces for color and grain pattern.

2. Single-Source Requirement for Wood Veneers and Solids:  Intent is to provide wood which 
matches as closely as possible throughout the project.  Provide wood veneers and solids 
from the same distributor, and from the same flitches and solids sources to the greatest 
extent possible.

C. Wood Species and Cut for Transparent Finish:  Spruce, two sided visual architectural grade.
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1. Architect’s control samples for transparent finish, veneer grain and figure characteristics 
are available for review at the office of the Architect. 

2. Veneer Matching Requirements:

a. Matching Between Adjacent Veneer Leaves:  Book match and architectural end 
match.

b. Matching Within Individual Panel Faces:  Balance and Center Match.
c. Method of Matching Panels:  Blueprint-matched panels and components.

D. Composite Wood Products:  Comply with the following:

1. Composite Wood, General: CARB II compliant or made with binder containing no added 
formaldehyde (NAF).

2. Medium-Density Fiberboard (MDF):  ANSI A208.2, Grade MD.
3. Particleboard:  ANSI A208.1, Grade M-2-Exterior Glue.
4. Softwood Plywood:  DOC PS 1, Medium Density Overlay (MDO).
5. Veneer-Faced Panel Products (Hardwood Plywood):  HPVA HP-1.

a. Resin impregnated paper backs are not permitted.  Backs shall be of compatible 
hardwood species and cut.  Contact adhesive is not permitted.

E. Installation Adhesives and Wood Glues:  Formulations approved for use indicated by adhesive 
manufacturer.

1. Low-Emitting Materials: Provide adhesives in compliance with the requirements of the 
California Department of Public Health's "Standard Method for the Testing and Evaluation 
of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers."

2. VOC Content:  Use installation adhesives that comply with the following limits:

a. Wood Glues:  30 g/L.
b. Contact Adhesives:  Not permitted on the Project without Architect’s prior approval.

3. Do not use adhesives that contain urea formaldehyde.
4. Methylene chloride and perchloroethylene may not be intentionally added to adhesives.

2.2 FIRE-RETARDANT-TREATED MATERIALS

A. General:  Where fire-retardant-treated materials are indicated, use materials that are acceptable to 
authorities having jurisdiction and that comply with requirements in this Article and with fire-test-
response characteristics specified.

1. Do not use treated materials that do not comply with requirements of referenced 
woodworking standard or that are warped, discolored, or otherwise defective.

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise adversely 
affect finishes.  Do not use colorants to distinguish treated materials from untreated 
materials.

3. Identify fire-retardant-treated materials with appropriate classification marking of UL, U.S. 
Testing, Timber Products Inspection, or another testing and inspecting agency acceptable 
to authorities having jurisdiction.
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B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with performance 
requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Use the following treatment 
type:

1. Exterior Type:  Organic-resin-based formulation thermally set in wood by kiln drying.
2. Interior Type A:  Low-hygroscopic formulation.
3. Mill lumber after treatment, within limits set for wood removal that do not affect listed fire-

test-response characteristics, using a woodworking plant certified by testing and inspecting 
agency.

4. Mill lumber before treatment and implement special procedures during treatment and 
drying processes that prevent lumber from warping and developing discolorations from 
drying sticks or other causes, marring, and other defects affecting appearance of treated 
woodwork.

5. Kiln-dry materials before and after treatment to levels required for untreated materials.

C. Fire-Retardant Particleboard:  Panels complying with the following requirements, made from 
softwood particles and fire-retardant chemicals mixed together at time of panel manufacture to 
achieve flame-spread index of 25 or less and smoke-developed index of 25 or less per 
ASTM E 84.

1. Arauco NA; Duraflake FR.
2. Or approved equal.
3. For panels 3/4 inch thick and less, comply with ANSI A208.1 for Grade M-2 except for the 

following minimum properties:  modulus of rupture, 1600 psi; modulus of elasticity, 
300,000 psi; internal bond, 80 psi; and screw-holding capacity on face and edge, 250 and 
225 lbf, respectively.

4. For panels 13/16 to 1-1/4 inches thick, comply with ANSI A208.1 for Grade M-1 except 
for the following minimum properties:  modulus of rupture, 1300 psi; modulus of elasticity, 
250,000 psi; linear expansion, 0.50 percent; and screw-holding capacity on face and edge, 
250 and 175 lbf , respectively.

D. Fire-Retardant Fiberboard:  Medium-density fiberboard panels complying with ANSI A208.2, 
made from softwood fibers, synthetic resins, and fire-retardant chemicals mixed together at time 
of panel manufacture to achieve flame-spread index of 25 or less and smoke-developed index of 
200 or less per ASTM E 84.

1. Roseburg.; Medite FR.
2. Or approved equal.

2.3 INSTALLATION MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less 
than 15 percent moisture content.

B. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood lumber, kiln dried 
to less than 15 percent moisture content.

C. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  
Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior 
walls and elsewhere as required for corrosion resistance.  Provide toothed-steel or lead expansion 
sleeves for drilled-in-place anchors.
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2.4 FABRICATION, GENERAL

A. Paneling Grade:  Provide Custom grade paneling complying with referenced quality standard.
B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood 

moisture content in relation to ambient relative humidity during fabrication and in installation 
areas.

C. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before 
fabrication.

D. Arrange paneling in shop or other suitable space in proposed sequence for examination by 
Architect.  Mark units with temporary sequence numbers to indicate position in proposed layout.

1. Lay out one elevation at a time if approved by Architect.
2. Notify Architect seven days in advance of the date and time when layout will be available 

for viewing.
3. Provide lighting of similar type and level as that of final installation for viewing layout, 

unless otherwise approved by Architect.
4. Rearrange paneling as directed by Architect until layout is approved.
5. Do not trim end units and other nonmodular size units to less than modular size until after 

Architect's approval of layout.  Indicate trimming by masking edges of units with 
nonmarking material.

6. Obtain Architect's approval of layout before start of assembly.  Mark units and Shop 
Drawings with assembly sequence numbers based on approved layout.

E. Complete fabrication, including assembly and finishing, to maximum extent possible, before 
shipment to Project site.  Disassemble components only as necessary for shipment and 
installation.  Where necessary for fitting at site, provide ample allowance for scribing, trimming, 
and fitting.

1. Notify Architect seven days in advance of the dates and times paneling fabrication will be 
complete.

2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  
Install dowels, screws, bolted connectors, and other fastening devices that can be removed 
after trial fitting.  Verify that various parts fit as intended and check measurements of 
assemblies against field measurements indicated on approved Shop Drawings before 
disassembling for shipment.

F. Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing 
fixtures, electrical work, and similar items.  Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings.  Sand edges of cutouts to 
remove splinters and burrs.

2.5 BOARD PANELING FOR TRANSPARENT FINISH

A. Basis of Design:  Elements Modern Timber Buildings; NanoCLT, three layer panels to match 
cross laminated timber.

B. Grade:  Custom.
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C. Wood Species and Cut:  As indicated on the Finish Schedule.
D. Thickness:  19 mm.
E. Shop fabricate board paneling in lengths to provide pieces that are uninterrupted by joints.  

Machine edges of boards to provide joint profiles indicated.
F. Preassemble board paneling into largest units that can be delivered into installation areas using 

permanent or temporary backing members as indicated.  To maximum extent possible, fabricate 
units in sizes determined by field measurements of existing conditions and that will avoid fitting 
in the field; make provision for separate scribing pieces to be fitted to adjoining finished surfaces.  
Provide shop-prepared detachable pieces for forming joints with other units at Project site and 
with other types of architectural woodwork.

2.6 ACCESSORIES

A. Aluminum Trim:  Extruded accessories of profiles and dimensions indicated.

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

a. Fry Reglet Corp.
b. Gordon, Inc.
c. Pittcon Industries.

2. Aluminum:  Alloy and temper with not less than the strength and durability properties of 
ASTM B 221, Alloy 6063-T5.

3. Finish:  Corrosion-resistant primer compatible with joint compound and finish materials 
specified.

4. Profile, Basis of Design:  Fry Reglet; Millwork Channel L Angle with Return Key.

2.7 SHOP FINISHING

A. General:  Comply with AWI/AWMAC/WI's "Architectural Woodwork Standards" for factory 
finishing.

1. Finish architectural woodwork at fabrication shop as specified in this Section.  Defer only 
final touchup, cleaning, and polishing until after installation.

B. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural woodwork, as applicable to each unit of work.

1. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of woodwork.  Apply two coats to back of paneling and to end-grain 
surfaces. 

C. Transparent Finish:  Comply with requirements indicated below for grade, finish system, staining, 
and sheen with sheen measured on 60-degree gloss meter per ASTM D 523:
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1. To match finish of cross laminated timber.

PART 3 - EXECUTION

3.1 PREPARATION

A. Before installation, condition paneling to average prevailing humidity conditions in installation 
areas.

B. Before installing paneling, examine shop-fabricated work for completion and complete work as 
required, including removal of packing and backpriming.

3.2 INSTALLATION

A. Grade:  Install paneling to comply with requirements for same grade specified in Part 2 for 
fabrication of type of paneling involved.

B. Install paneling level, plumb, true, and straight with no distortions.  Shim as required with 
concealed shims.  Install level and plumb to a tolerance of 1/8 inch in 96 inches.  Install with no 
more than 1/16 inch in 96-inch vertical cup or bow and 1/8 inch in 96-inch horizontal variation 
from a true plane.

1. For flush paneling with revealed joints, install with variations in reveal width, alignment of 
top and bottom edges, and flushness between adjacent panels not exceeding 1/32 inch.

C. Scribe and cut paneling to fit adjoining work, refinish cut surfaces, and repair damaged finish at 
cuts.

D. Anchor paneling to supporting substrate with concealed panel-hanger clips.  Do not use face 
fastening unless covered by trim.

E. Complete finishing work specified in this Section to extent not completed at shop or before 
installation of paneling.  Fill nail holes with matching filler where exposed.  Apply specified 
finish coats, including stains and paste fillers if any, to exposed surfaces where only sealer/prime 
coats are applied in shop.

3.3 ADJUSTING AND CLEANING

A. Repair damaged and defective paneling, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace paneling.  Adjust for uniform appearance.

B. Clean paneling on exposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled 
areas.

END OF SECTION
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SECTION 071100
BITUMINOUS DAMPPROOFING

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Cold-applied, emulsified-asphalt dampproofing applied to the following surfaces:
a. Exterior, below-grade surfaces of concrete and masonry foundation walls without 

occupied space at interior, and not indicated to receive waterproofing.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include manufacturer recommendations for 
method of application, primer, number of coats, coverage or thickness, and protection course. 
Indicate special procedures and perimeter conditions requiring special attention.

B. Material Certificates:  For each product, signed by manufacturers.

1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain primary dampproofing materials and primers through one source 
from a single manufacturer.  Provide secondary materials recommended by manufacturer of 
primary materials.

1.5 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit asphalt dampproofing to be performed according to manufacturers' written 
instructions.

B. Ventilation:  Provide adequate ventilation during application of dampproofing in enclosed 
spaces.  Maintain ventilation until dampproofing has thoroughly cured.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Euclid Chemical Company. 
2. Henry Company.
3. Karnak Corporation.
4. Meadows, W. R., Inc.
5. Sonneborn, Degussa Building Products.
6. Tremco Inc.

2.2 BITUMINOUS DAMPPROOFING

A. Cold-Applied, Emulsified-Asphalt Dampproofing, Brush and Spray Coats:  ASTM D 1227, 
Type III, Class 1.

2.3 MISCELLANEOUS MATERIALS

A. Emulsified-Asphalt Primer:  ASTM D 1227, Type III, Class 1, except diluted with water as 
recommended by manufacturer.

B. Asphalt-Coated Glass Fabric:  ASTM D 1668, Type I.
C. Mastics and related materials as recommended by manufacturer. 
D. Patching Compound:  Manufacturer's fibered mastic of type recommended by dampproofing 

manufacturer.
E. Protection Course: Multi-ply semi-rigid core composed of a mineral-fortified asphalt core 

formed between two outside layers of asphalt impregnated reinforced mats, manufactured in 
accordance with ASTM D 6506, 1/8 inch thick biodegradable hardboard.

F. Drainage Board: Two-part prefabricated composite drain consisting of formed polystyrene or 
PVC dimpled core covered on one side with a polypropylene filter fabric, 1/4 inch thick.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Applicator present, for compliance with requirements for surface 
smoothness and other conditions affecting performance of work.

1. Proceed with dampproofing application only after substrate construction and penetrating 
work have been completed and unsatisfactory conditions have been corrected.

2. Verify substrate surfaces are durable and free of matter detrimental to adhesion or 
application of dampproofing system.
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3.2 PREPARATION

A. Protection of Other Work:  Mask or otherwise protect adjoining exposed surfaces from being 
stained, spotted, or coated with dampproofing.  Prevent dampproofing materials from entering 
and clogging weep holes and drains.

B. Clean substrates of projections and substances detrimental to work; fill voids, seal joints, and 
apply bond breakers if any, as recommended by prime material manufacturer.

C. Apply manufacturer approved patching compound for filling and patching tie holes, 
honeycombs, reveals, and other imperfections.

3.3 APPLICATION

A. Comply with manufacturer's written recommendations unless more stringent requirements are 
indicated or required by Project conditions to ensure satisfactory performance of dampproofing.

1. Apply additional coats if recommended by manufacturer or required to achieve coverages 
indicated.

2. Allow each coat of dampproofing to cure 24 hours before applying subsequent coats.
3. Apply from finished-grade line to top of footing, extend over top of footing, and down a 

minimum of 6 inches over outside face of footing. 
4. Extend 12 inches onto intersecting walls and footings, but do not extend onto surfaces 

exposed to view when Project is completed.
5. Install flashings and corner protection stripping at internal and external corners, changes 

in plane, construction joints, cracks, and where shown as "reinforced," by embedding an 
8-inch- wide strip of asphalt-coated glass fabric in a heavy coat of dampproofing.  
Dampproofing coat required for embedding fabric is in addition to other coats required.

B. On Concrete Foundations:  Apply two brush or spray coats at not less than 1.5 gal./100 sq. ft. 
for first coat and 1 gal./100 sq. ft.. for second coat.

3.4 INSTALLATION OF PROTECTION COURSE

A.  Install protection course over completed-and-cured dampproofing. Butt joints of adjacent 
panels and adhere with mastic.  Comply with dampproofing material manufacturer's written 
recommendations for attaching protection course.  Support protection course with spot 
application of trowel-grade mastic where not otherwise indicated. Place drainage panel directly 
over dampproofing, butt joints, place to encourage drainage downwards. 

B. Scribe and cut boards around projections, penetrations, and interruptions.

3.5 CLEANING

A. Remove dampproofing materials from surfaces not intended to receive dampproofing.

END OF SECTION
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SECTION 072100
THERMAL INSULATION

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Rigid insulation under slabs-on-grade and at perimeter foundation walls.
2. Glass-fiber blanket insulation.
3. Mineral-wool blanket insulation.
4. Roof insulation.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 033000 - CAST-IN-PLACE CONCRETE for underslab vapor barrier.
2. Section 072700 - AIR BARRIERS for air and vapor barrier membrane.
3. Section 092110 - GYPSUM BOARD ASSEMBLIES for acoustic insulation in gypsum 

board assemblies.
4. Division 22 - PLUMBING for plumbing insulation.
5. Division 23 - HEATING, VENTILATING, AND AIR CONDITIONING for mechanical 

insulation.

1.3 SUBMITTALS

A. Product Data: Manufacturer product data, installation instructions, performance criteria, and 
product limitations for each type of product indicated.

B. Qualification Data:  For Testing Agency.

1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of building insulation through one source from a single 
manufacturer.

B. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency.
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C. Testing Agency Qualifications:  An independent agency qualified as a “Certified Infrared 
Thermographer” per ASNT SNT-TC-1A guidelines, Level I certification minimum.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration by moisture, soiling, 
and other sources.  Store in a dry and secure location.  Comply with manufacturer's written 
instructions for handling, storing, and protecting during installation.

B. Protect plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and 
concealment.

2. Protect against ignition at all times.  Do not deliver materials to Project site before 
installation time.

3. Complete installation and concealment of materials as rapidly as possible in each area of 
construction.

PART 2 - PRODUCTS

2.1 FOUNDATION WALL AND UNDER SLAB INSULATION

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. DuPont (formerly Dow Chemical); Reduced GWP Styrofoam series (gray color).
2. Sika Corporation;  Sarnatherm XPS
3. Owens Corning; Foamular NGX (Next Generation Extruded) series.

B. Extruded-Polystyrene (XPS) Board Insulation:  ASTM C 578, square edged of type, density, 
and compressive strength indicated below:

1. For vertical applications, Type IV, 1.6-lb/cu. ft. minimum density and 25-psi minimum 
compressive strength.

2. For horizontal applications, pedestrian traffic, Type VII, 2.2-lb/cu. ft. minimum density 
and 60-psi minimum compressive strength.

3. For horizontal applications, vehicular traffic, Type V, 3-lb/cu. ft. minimum density and 
100-psi minimum compressive strength.

4. Thermal Resistivity (R-value): 5.0 per inch.
5. Blowing Agent: Honeywell; Solstice Liquid Blowing Agent, low global warming 

potential (GWP) hydrofluoro-olefin (HFO), or approved equal.

a. Other insulation manufacturers may be considered, if they have adopted the HFO 
blowing agents by start of construction.

6. Recycled Content:  20 percent min.

C. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation 
securely to substrates indicated without damaging insulation and substrates.
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2.2 BLANKET INSULATION, GLASS FIBER BLANKET

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. CertainTeed Corporation.
2. Johns Manville. 
3. Knauf Insulation.
4. Owens Corning.

B. Glass-Fiber Blanket, Unfaced: ASTM C 665, Type I; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for 
combustion characteristics.  GreenGuard certified as formaldehyde free and low chemical 
emissions.

C. Glass-Fiber Blanket, Polypropylene-Scrim-Kraft Faced: ASTM C 665, Type II (nonreflective 
faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane 
is a vapor barrier).  GreenGuard certified as formaldehyde free and low chemical emissions.

D. Glass-Fiber Blanket, Kraft Faced: ASTM C 665, Type II (nonreflective faced), Class C (faced 
surface not rated for flame propagation); Category 1 (membrane is a vapor barrier).  
GreenGuard certified as formaldehyde free and low chemical emissions.

E. Glass-Fiber Blanket, Foil Faced: ASTM C 665, Type III (reflective faced), Class B (faced 
surface with a flame-propagation resistance of 0.12 W/sq. cm); Category 1 (membrane is a 
vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene. GreenGuard 
certified as formaldehyde free and low chemical emissions.

2.3 BLANKET INSULATION, MINERAL-WOOL BLANKET

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Owens Corning; Thermafiber UltraBatt FF.
2. Isolatek International.
3. Rockwool (formerly Roxul).

B. Mineral-Wool Blanket, Unfaced: ASTM C 665, Type I (blankets without membrane facing); 
consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, 
respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.

1. Recycled Content:  70 percent min.
2. Building Product Disclosure and Optimization, Material Ingredients: Health Product 

Declaration (HPD) or Declare product labels.
3. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold certification, 

formaldehyde-free.

C. Mineral-Wool Blanket, Reinforced-Foil Faced: ASTM C 665, Type III (reflective faced), Class 
A (faced surface with a flame-spread index of 25 or less per ASTM E 84); Category 1 
(membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene.  
GreenGuard certified as formaldehyde free and low chemical emissions.
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2.4 SPRAYED-FOAM INSULATION, AT GAPS AND VOIDS

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

1. Dow Chemical; GreatStuff Pro.
2. ICP Adhesives and Sealants (formerly Fomo Products): Handi-Foam products.
3. Approved equal.

B. Sprayed-Foam Insulation:  Water-cure closed cell polyurethane containing no urea-
formaldehyde and no CFCs.

1. Minimum density of 0.4 lb/cu. ft., thermal resistivity of 4.0 deg F x h x sq. ft./Btu x in. at 
75 deg F.

2. Fire Resistance: UL 723, Flame Spread 25 max., and Smoke Developed 50 max.
3. Building Product Disclosure and Optimization, Environmental Product Declarations 

(EPD): Industry-wide EPD.
4. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold certification.

2.5 ROOF INSULATION

A. General:  Provide preformed roof insulation boards that comply with requirements and 
referenced standards, selected from manufacturer's standard sizes and of thicknesses indicated.

B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type  II, felt or glass-fiber mat facer on 
both major surfaces.

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

a. Atlas Roofing Corporation.
b. Carlisle SynTec Incorporated.
c. Firestone Building Products Company.
d. GAF Materials Corp.
e. GenFlex Roofing Systems.
f. Johns Manville International Inc.

2. Compressive Strength at Terraces: In accordance with ASCE 7-05, “Minimum Design 
Load for Building and other Structures”, pedestrian terraces are required to support a 
minimum live load of 100 psf.  Use 40 psi insulation for when pavers are on pedestals 
and exclusive of planters and other heavy concentrated loads such as heavy wheel traffic.

C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch 
per 12 inches unless otherwise indicated.

D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain.  Fabricate to slopes indicated.

E. Cover Board:  Provide the following, as required by roofing manufacturer to comply with 
performance requirements and provide specified warranty.
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1. Cover Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 
or 5/8 inch thick, factory primed.

2.6 AUXILIARY INSULATING MATERIALS

A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond 
insulation securely to substrates indicated without damaging insulation and substrates.

1. Low-Emitting Materials: Provide interior adhesives in compliance with the requirements 
of the California Department of Public Health's "Standard Method for the Testing and 
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers."

2. Do not use adhesives that contain urea formaldehyde.
3. Methylene chloride and perchloroethylene may not be intentionally added to adhesives.

B. Masonry and Concrete Fasteners: 

1. Hardened nails, pneumatically-driven fasteners or other anchors recommended by 
insulation manufacturer, sufficient to penetrate substrate and permanently retain 
insulation. 

2. Self-adhering insulation stick pins: Galvanized steel plate welded to projecting steel 
spindle; capable of holding insulation thicknesses indicated securely in position indicated 
with self-locking galvanized steel washer in place. Backseal fastener penetrations. 

C. Tape: Adhesive tape recommended by insulation manufacturer, to tape joints and tears in faced 
insulation. 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements of 
Sections in which substrates and related work are specified and for other conditions affecting 
performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean substrates of substances harmful to insulation, including removing projections capable of 
interfering with insulation attachment.

3.3 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and 
application indicated.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any 
time to ice, rain, and snow.
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C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit 
tightly around obstructions and fill voids with insulation.  Remove projections that interfere 
with placement.

D. Miscellaneous Voids:  Install spray polyurethane foam insulation in miscellaneous voids and 
cavity spaces where required to prevent gaps in insulation.

1. Cure insulation with continuous natural or mechanical ventilation.
2. Remove and dispose of over-spray.

3.4 INSTALLATION OF BELOW-GRADE INSULATION

A. On vertical surfaces, set rigid insulation units in adhesive applied according to manufacturer's 
written instructions.  Use adhesive recommended by insulation manufacturer.

1. If not otherwise indicated, extend insulation a minimum of 48 inches below exterior 
grade line.

B. On horizontal surfaces, loosely lay rigid insulation units according to manufacturer's written 
instructions.  Stagger end joints and tightly abut insulation units.

3.5 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION

A. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing 
members according to the following requirements:

1. Use insulation widths and lengths that fill the cavities formed by framing members.  If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members.

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or 
protected from contact with insulation.

3.6 ROOF INSULATION AND COVERBOARD INSTALLATION

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or 
left exposed at the end of the workday.

B. Comply with roofing system manufacturer's written instructions for installing roof insulation.
C. Install tapered insulation under area of roofing to conform to slopes indicated.
D. Install one or more layers of insulation under area of roofing to achieve required thickness. 

Install 2 or more layers with joints of each succeeding layer staggered from joints of previous 
layer a minimum of 6 inches in each direction.

E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does 
not restrict flow of water.
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F. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 inch 
with insulation.

1. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

G. Adhered Cover Boards:  Install cover boards over mechanically-fastened insulation with long 
joints in continuous straight lines with end joints staggered between rows.  Offset joints of 
insulation below a minimum of 6 inches in each direction.  Adhere cover boards to 
mechanically-fastened insulation in ribbons of bead-applied adhesive or full-spread adhesive, as 
required to comply with performance and warranty requirements.

1. Locations for Adhered Cover Board Installation: Provide under green roof areas and 
elsewhere, where indicated.

2. Adhere cover boards to resist uplift pressure at corners, perimeter, and field of roof.

3.7 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections indicated below and prepare test reports. 

B. Infrared Camera Survey:  Perform an infrared camera scan of walls, floors, and ceilings to 
determine where insulation and air barrier are not continuous, after insulation has been installed, 
but prior to plaster patching or new gypsum board installation.

1. Provide complete digital report with images of test results with recommendations for 
repairs.

C. Repair or replace work where test results and inspections indicate that it does not comply with 
specified requirements.

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

3.8 PROTECTION

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 
other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse 
and cannot be concealed and protected by permanent construction immediately after 
installation.

END OF SECTION
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SECTION 072600
BELOW GRADE VAPOR RETARDER

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Vapor retarders under slabs-on-grade.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 033000 - CAST-IN-PLACE CONCRETE.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Protect materials from physical damage and from deterioration by moisture, soiling, and other 
sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for 
handling, storing, and protecting during installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1. GCP Applied Technologies (formerly W.R. Grace).
2. Raven Industries Inc.
3. Stego Industries, LLC.

2.2 VAPOR BARRIER

A. Vapor Barrier shall have the following qualities:



NNEPRA BELOW GRADE VAPOR RETARDER
WELLS STATION EXPANSION 072600 - 2

1. Permeance of less than 0.01 perms per ASTM F 1249 or ASTM E 96.
2. ASTM E 1745 Class A.
3. Thickness:  15 mils.
4. Basis-of-Design:  Stego Wrap Vapor Barrier by Stego Industries LLC.

B. Accessories:

1. Seam Tape: 

a. Permeance less than 0.3 perms per ASTM F 1249 or ASTM E 96.
b. Basis-of-Design:  Stego Tape by Stego Industries LLC.

2. Vapor Proofing Mastic:

a. Permeance less than 0.3 perms per ASTM F 1249 or ASTM E 96.
b. Basis-of-Design:  Stego Mastic by Stego Industries LLC.

3. Pipe Boots:  Construct pipe boots from vapor barrier material, pressure sensitive tape 
and/or mastic per manufacturer’s instructions.

4. Termination Bar.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements of 
Sections in which substrates and related work are specified and for other conditions affecting 
performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean substrates of substances harmful to vapor retarders, including removing projections 
capable of puncturing vapor retarders.

3.3 INSTALLATION

A. Install vapor retarder membrane in accordance with ASTM E1643 and manufacturer's 
instructions.

B. Unroll vapor retarder membrane with longest dimension parallel to direction of slabs-on-grade 
concrete pour.

C. Lap vapor retarder membrane over footings and seal to foundation walls in accordance with 
manufacturer’s recommendations.

D. Lap vapor retarder membrane joints a minimum of 6 inches and seal with seam tape.
E. Seal vapor retarder membrane penetrations by applying penetration seal or by constructing 

boots from vapor retarder membrane and seam tape.
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F. Repair damaged areas by cutting patches of vapor retarder membrane, extending 6 inches, 
minimum, beyond damaged area.  Seal patch perimeter with seam tape. 

3.4 PROTECTION

A. Protect installed vapor retarders from damage due to harmful weather exposures, physical 
abuse, and other causes. 

END OF SECTION
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SECTION 072700
AIR BARRIERS

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS, which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Fluid-applied, vapor-permeable membrane air barrier.
2. Transition strips to adjacent and penetrating materials.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 075400 - THERMOPLASTIC MEMBRANE ROOFING for roof air and vapor 
barrier.

2. Section 079200 - JOINT SEALANTS for joint sealant requirements.

1.3 DEFINITIONS

A. Air Barrier Assembly: The collection of air barrier materials and auxiliary materials applied to 
an opaque wall or soffit, including joints and junctions to abutting construction, to control air 
movement through the wall.

1.4 PERFORMANCE REQUIREMENTS

A. General: Air barrier shall be capable of performing as a continuous vapor-retarding air barrier 
and as a liquid-water drainage plane flashed to discharge to the exterior incidental condensation 
or water penetration. Air barrier assemblies shall be capable of accommodating substrate 
movement and of sealing substrate expansion and control joints, construction material changes, 
penetrations, and transitions at perimeter conditions without deterioration and air leakage 
exceeding specified limits.

B. Air Barrier Assembly Air Leakage: Not to exceed 0.03 cfm/sq. ft. of surface area at 1.57 lbf/sq. 
ft., ASTM E 2357.

1.5 PRECONSTRUCTION TESTING

A. Mockup Testing: Air barrier assemblies shall comply with performance requirements indicated, 
as evidenced by reports based on mockup testing by a qualified testing agency.
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1. The Owner may engage a qualified testing agency.
2. Quantitative Air Leakage Testing: Testing of the mockup for air leakage will be 

conducted not to exceed the test pressure differential, positive and negative, indicated in 
"Performance Requirements" Article for air barrier assembly air leakage when tested 
according to ASTM E 783.

3. Notify Architect and the Owner a minimum of seven days in advance of the dates and 
times when mockup testing will take place.

1.6 SUBMITTALS

A. Product Data:  For each type of product indicated.

1. Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate; technical data; and tested physical and performance properties of air barrier.

B. Shop Drawings: Show locations and extent of air barrier. Include details for substrate joints and 
cracks, counterflashing strip, penetrations, inside and outside corners, terminations, and tie-ins 
with adjoining construction.

1. Include details of interfaces with other materials that form part of air barrier.
2. Include details of mockups.

C. Product Certificates: For air barriers, certifying compatibility of air barrier and accessory 
materials with Project materials that connect to or that come in contact with air barrier; signed 
by product manufacturer.

D. Qualification Data: For Applicator.
E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for air barriers.

1.7 QUALITY ASSURANCE

A. Applicator Qualifications: A firm experienced in applying air barrier materials similar in 
material, design, and extent to those indicated for this Project, whose work has resulted in 
applications with a record of successful in-service performance.

B. Mockups: Before beginning installation of air barrier, build mockups of exterior wall assembly 
150 sq. ft., incorporating backup wall construction, external cladding, window, door frame and 
sill, insulation, and flashing to demonstrate surface preparation, crack and joint treatment, and 
sealing of gaps, terminations, and penetrations of air barrier membrane.

1. Coordinate construction of mockup to permit inspection by Owner's testing agency of air 
barrier before external insulation and cladding is installed.

2. Include junction with roofing membrane, building corner condition, and foundation wall 
intersection.

3. If the Architect determines mockups do not comply with requirements, reconstruct 
mockups and apply air barrier until mockups are approved.

4. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion.
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C. Preinstallation Conference: Conduct conference at Project site.

1. Include installers of other construction connecting to air barrier, such as roofing, 
waterproofing, architectural precast concrete, masonry, joint sealants, windows, glazed 
curtain walls, and door frames.

2. Review air barrier requirements including surface preparation, substrate condition and 
pretreatment, minimum substrate curing period, forecasted weather conditions, special 
details and sheet flashings, mockups, installation procedures, sequence of installation, 
testing and inspecting procedures, and protection and repairs.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Store liquid materials in their original undamaged packages in a clean, dry, protected location 
and within temperature range required by air barrier manufacturer.

B. Remove and replace liquid materials that cannot be applied within their stated shelf life.
C. Store rolls according to manufacturer's written instructions.
D. Protect stored materials from direct sunlight.

1.9 PROJECT CONDITIONS

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 
temperatures recommended by air barrier manufacturer. Protect substrates from environmental 
conditions that affect performance of air barrier. Do not apply air barrier to a damp or wet 
substrate or during snow, rain, fog, or mist.

PART 2 - PRODUCTS

2.1 FLUID-APPLIED MEMBRANE AIR BARRIERS

A. Fluid-Applied, Vapor-Permeable Membrane Air Barrier: Elastomeric, modified bituminous or 
synthetic polymer membrane.

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

a. Carlisle Coatings & Waterproofing; Barritech VP.
b. GCP Applied Technologies (formerly W.R. Grace); Perm-A-Barrier VP.
c. Henry Co.; Air Bloc STPE, 07, 31MR, or 33MR.

2. Physical and Performance Properties:

a. Membrane Air Permeance: Not to exceed 0.004 cfm/ sq. ft. of surface area at 1.57-
lbf/sq. ft. pressure difference; ASTM E 2178.

b. Membrane Vapor Permeance: Not less than 10 perms; ASTM E 96.
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2.2 AUXILIARY MATERIALS

A. General: Auxiliary materials recommended by air barrier manufacturer for intended use and 
compatible with air barrier. Liquid-type auxiliary materials shall comply with VOC limits of 
authorities having jurisdiction.

B. Primer: Liquid waterborne or solvent-borne primer recommended for substrate by manufacturer 
of air barrier material.

C. Counterflashing Strip: Modified bituminous 40-mil-thick, self-adhering sheet consisting of 32 
mils of rubberized asphalt laminated to an 8-mil-thick, crosslaminated polyethylene film with 
release liner backing.

D. Butyl Strip at Termination with EPDM or TPO Roofing Membrane: Vapor-retarding, 30- to 40-
mil-thick, self-adhering; polyethylene-film-reinforced top surface laminated to layer of butyl 
adhesive, with release liner backing.

E. Modified Bituminous Strip To Cover Cracks and Joints and Terminate Air Barrier to 
Compatible Roofing Membrane: Vapor-retarding, 40-mil-thick, smooth-surfaced, self-adhering; 
consisting of 36 mils of rubberized asphalt laminated to a 4-mil- polyethylene film with release 
liner backing.

F. Termination Mastic: Cold fluid-applied elastomeric liquid; trowel grade.
G. Substrate Patching Membrane: Manufacturer's standard trowel-grade substrate filler.
H. Adhesive and Tape: Air barrier manufacturer's standard adhesive and pressure-sensitive 

adhesive tape.
I. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, 0.0187 inch thick, and Series 300 

stainless-steel fasteners.
J. Sprayed Polyurethane Foam Sealant to Fill Gaps at Penetrations and Openings: one- or two-

component, foamed-in-place, polyurethane foam sealant, 1.5 to 2.0 lb/cu. ft. density; flame 
spread index of 25 or less according to ASTM E 162; with primer and noncorrosive substrate 
cleaner recommended by foam sealant manufacturer.

K. Modified Bituminous Transition Strip to Seal Air Barrier Terminations with Glazing Systems: 
Vapor-retarding, 40-mil-thick, smooth-surfaced, self-adhering; consisting of 36 mils of 
rubberized asphalt laminated to a 4-mil-thick polyethylene or aluminum film with release liner 
backing.

L. Preformed Silicone-Sealant Extrusion to Seal Air Barrier Terminations with Glazing Systems: 
Manufacturer's standard system consisting of cured low-modulus silicone extrusion, sized to fit 
opening widths, with a single-component, neutral-curing, Class 100/50 (low-modulus) silicone 
sealant for bonding extrusions to substrates.

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

a. Dow Corning Corporation; 123 Silicone Seal.
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b. Elbex Corp: Transition Silicone Sheeting.
c. GE Silicone; UltraSpan US1100.
d. Tremco; approved equal.

M. Joint Sealant: ASTM C 920, single-component, neutral-curing silicone; Class 100/50 (low-
modulus), Grade NS, Use NT related to exposure, and, as applicable to joint substrates 
indicated, Use O. Comply with Section 079200 - JOINT SEALANTS.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance.

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other 
contaminants.

2. Verify that concrete has cured and aged for minimum time period recommended by air 
barrier manufacturer.

3. Verify that concrete is visibly dry and free of moisture. Test for capillary moisture by 
plastic sheet method according to ASTM D 4263.

4. Verify that masonry joints are flush and completely filled with mortar.
5. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 SURFACE PREPARATION

A. Clean, prepare, and treat substrate according to manufacturer's written instructions. Provide 
clean, dust-free, and dry substrate for air barrier application.

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 
affecting other construction.

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 
penetrating contaminants or film-forming coatings from concrete.

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, 
holes, and other voids in concrete with substrate-patching membrane.

E. Remove excess mortar from masonry ties, shelf angles, and other obstructions.
F. Prepare, fill, prime, and treat joints and cracks in substrates. Remove dust and dirt from joints 

and cracks according to ASTM D 4258.

1. Install modified bituminous strips and center over treated construction and contraction 
joints and cracks exceeding a width of 1/16 inch.

G. Bridge and cover isolation joints expansion joints and discontinuous deck-to-wall and deck-to-
deck joints with overlapping modified bituminous strips.

H. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and 
edges to form a smooth transition from one plane to another.
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I. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another 
with stainless-steel sheet mechanically fastened to structural framing to provide continuous 
support for air barrier.

3.3 JOINT TREATMENT IN PREPARATION FOR INSTALLATION OF FLUID-APPLIED 
MEMBRANE

A. Concrete and Masonry: Prepare, treat, rout, and fill joints and cracks in substrate according to 
ASTM C 1193 and air barrier manufacturer's written instructions. Remove dust and dirt from 
joints and cracks complying with ASTM D 4258 before coating surfaces.

1. Prime substrate and apply a single thickness of preparation coat strip extending a 
minimum of 3 inches along each side of joints and cracks. Apply a double thickness of 
air barrier membrane and embed a joint reinforcing strip in preparation coat.

B. Gypsum Sheathing: Fill joints greater than 1/4 inch with sealant according to ASTM C 1193 
and with air barrier manufacturer's written instructions. Apply first layer of fluid air barrier 
membrane at joints. Tape joints with joint reinforcing strip after first layer is dry. Apply a 
second layer of fluid air barrier membrane over joint reinforcing strip.

3.4 TRANSITION STRIP INSTALLATION

A. Install strips, transition strips, and auxiliary materials according to air barrier manufacturer's 
written instructions to form a seal with adjacent construction and maintain a continuous air 
barrier.

1. Coordinate the installation of air barrier with installation of roofing membrane and base 
flashing to ensure continuity of air barrier with roofing membrane.

2. Install butyl or modified bituminous strip on roofing membrane or base flashing so that a 
minimum of 3 inches of coverage is achieved over both substrates.

B. Apply primer to substrates at required rate and allow to dry. Limit priming to areas that will be 
covered by air barrier sheet in same day. Reprime areas exposed for more than 24 hours.

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to 
achieve required bond, with adequate drying time between coats.

C. Connect and seal exterior wall air barrier membrane continuously to roofing membrane air 
barrier, concrete below-grade structures, floor-to floor construction, exterior glazing and 
window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door 
framing, and other construction used in exterior wall openings, using accessory materials.

D. At end of each working day, seal top edge of strips and transition strips to substrate with 
termination mastic.

E. Apply joint sealants forming part of air barrier assembly within manufacturer's recommended 
application temperature ranges. Consult manufacturer when sealant cannot be applied within 
these temperature ranges.

F. Wall Openings: Prime concealed perimeter frame surfaces of windows, curtain walls, 
storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage is 



NNEPRA AIR BARRIERS
WELLS STATION EXPANSION 072700 - 7

achieved over both substrates. Maintain 3 inches of full contact over firm bearing to perimeter 
frames with not less than 1 inch of full contact.

1. Transition Strip: Roll firmly to enhance adhesion.
2. Elastomeric Flashing Sheet: Apply adhesive to wall, frame, and flashing sheet. Install 

flashing sheet and termination bars, fastened at 6 inches o.c. Apply lap sealant over 
exposed edges and on cavity side of flashing sheet.

3. Preformed Silicone-Sealant Extrusion: Set in full bed of silicone sealant applied to walls, 
frame, and membrane.

G. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and 
miscellaneous penetrations of air barrier membrane with foam sealant.

H. Seal strips and transition strips around masonry reinforcing or ties and penetrations with 
termination mastic.

I. Seal top of through-wall flashings to air barrier with an additional 6-inch-wide, modified 
bituminous strip.

J. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by 
metal counterflashings or ending in reglets with termination mastic.

K. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and 
flatten fishmouths and blisters. Patch with transition strips extending 6 inches beyond repaired 
areas in strip direction.

3.5 INSTALLATION OF FLUID-APPLIED MEMBRANE AIR BARRIER

A. Apply air barrier membrane to form a seal with strips and transition strips and to achieve a 
continuous air barrier according to air barrier manufacturer's written instructions.

B. Apply air barrier membrane within manufacturer's recommended application temperature 
ranges.

C. Apply primer to substrates at required rate and allow to dry. Limit priming to areas that will be 
covered by air barrier sheet in same day. Reprime areas exposed for more than 24 hours.

1. Prime glass-fiber-surfaced gypsum sheathing with number of prime coats needed to 
achieve required bond, with adequate drying time between coats.

D. Apply a continuous unbroken air barrier to substrates according to the following minimum 
thickness. Apply membrane in full contact around protrusions such as masonry ties.

1. Vapor-Permeable Membrane Air Barrier: Minimum 20-mil wet film thickness.

E. Apply strip and transition strip a minimum of 1 inch onto cured air membrane or strip and 
transition strip over cured air membrane overlapping 3 inches onto each surface according to air 
barrier manufacturer's written instructions.

F. Do not cover air barrier until it has been tested and inspected by Owner's testing agency.
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G. Correct deficiencies in or remove air barrier that does not comply with requirements; repair 
substrates and reapply air barrier components.

3.6 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections 
and prepare test reports.

B. Inspections: Air barrier materials and installation are subject to inspection for compliance with 
requirements. Inspections may include the following:

1. Continuity of air barrier system has been achieved throughout the building envelope with 
no gaps or holes.

2. Continuous structural support of air barrier system has been provided.
3. Masonry and concrete surfaces are smooth, clean, and free of cavities, protrusions, and 

mortar droppings.
4. Site conditions for application temperature and dryness of substrates have been 

maintained.
5. Maximum exposure time of materials to UV deterioration has not been exceeded.
6. Surfaces have been primed.
7. Laps in sheet materials have complied with the minimum requirements and have been 

shingled in the correct direction (or mastic applied on exposed edges), with no 
fishmouths.

8. Termination mastic has been applied on cut edges.
9. Air barrier has been firmly adhered to substrate.
10. Compatible materials have been used.
11. Transitions at changes in direction and structural support at gaps have been provided.
12. Connections between assemblies (membrane and sealants) have complied with 

requirements for cleanliness, preparation, and priming of surfaces, structural support, 
integrity, and continuity of seal.

13. All penetrations have been sealed.

C. Tests:

1. Qualitative Testing: Air barrier assemblies will be tested for evidence of air leakage 
according to ASTM E 1186.

2. Quantitative Air Leakage Testing: Testing not to exceed the test pressure differential, 
positive and negative, indicated in "Performance Requirements" Article for air barrier 
assembly air leakage according to ASTM E 783.

D. Remove and replace deficient air barrier components and retest as specified above.

3.7 CLEANING AND PROTECTION

A. Protect air barrier system from damage during application and remainder of construction period, 
according to manufacturer's written instructions.

1. Protect air barrier from exposure to UV light and harmful weather exposure as required 
by manufacturer. Remove and replace air barrier exposed to these conditions for more 
than 30 days.
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2. Protect air barrier from contact with creosote, uncured coal-tar products, TPO, EPDM, 
flexible PVC membranes, and sealants not approved by air barrier manufacturer.

B. Clean spills, stains, and soiling from adjacent construction that would be exposed in the 
completed work using cleaning agents and procedures recommended by manufacturer of 
affected construction.

END OF SECTION
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SECTION 074470
CONCRETE-FACED INSULATED PANELS

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within 
DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the 
Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Concrete-faced insulated panels and attachment systems, at building exterior.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 061000 - ROUGH CARPENTRY for wood framing, sheathing, furring, grounds, 
nailers, and blocking.

2. Section 072100 - THERMAL INSULATION for other insulation types.
3. Section 076200 - SHEET METAL FLASHING AND TRIM for copings, flashings, and other 

sheet metal work not part of wall panel assemblies.
4. Section 079200 - JOINT SEALANTS for field-applied sealants not otherwise specified in 

this Section.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Samples for Verification:  For each type, color, texture, and pattern required.

1. 6-inch-long-by-actual-width Sample of panel.
2. 6-inch- long-by-actual-width Samples of accessories.

1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type, color, texture, and pattern of panels, including related 
accessories, from single source from single manufacturer.

B. Manufacturer Qualifications: Provides design, engineering, fabrications and testing of all required 
components and assemblies for a complete system.

C. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01.



NNEPRA CONCRETE-FACED INSULATED PANELS
WELLS STATION EXPANSION 074470 - 2

1.5 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with panel installation only if substrate is completely dry and if 
existing and forecasted weather conditions permit panel to be installed according to manufacturer's 
written instructions.

1.6 SEQUENCING

A. Coordinate installation with flashings and other adjoining construction to ensure proper sequencing.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Concrete-Faced Perimeter Foundation Insulation: Extruded polystyrene board to ASTM C 578 
(CAN/ULC-S701) Type IV, rigid, closed cell, with integral high density skin, c/w integral 5/16 inch 
(8 mm) thick latex-modified concrete facing.

1. Basis of Design: T Clear Corp.; WALLGUARD Concrete Faced Insulated Perimeter Wall 
Panels.

2. Board Size: 2 feet by 4 feet by 2-5/16 inches and 3-5/16 inches thick (610 mm by 1219 mm 
by 59 mm or 84 mm).

3. Edges: Tongue and groove sides, square edge ends.
4. Maximum Use Temperature: 165 degree F (74 degree C).
5. Thermal Resistance (ASTM C 518): Long term aged R-value of 5 per inch (0.03 sm K/W per 

mm).
6. Foam Compressive Strength, ASTM D 1621, minimum: 35 psi (240 kPa).
7. Compressive Strength: to ASTM D 1621, minimum 40 psi (275.6 kPa)
8. Water Absorption (ASTM D 2842): <0.1 (0.7% by volume maximum).
9. Water Vapor Permeance (ASTM E 96): 0.8 (50 ng/Pas m).
10. Coefficient of Lineal Thermal Expansion (ASTM D 696, in/in• degree F (mm/m• degree C)): 

3.5 x 10-5 (6.3 x 10-2).

B. Panel Performance Requirements:

1. Wall Panel System Fire Test:

a. Meets Uniform Building Code (UBC) 17-5 - Room Fire Test Standard for Interior of 
Foam Plastic Systems. Criteria are to maintain coverage of foam substrate up to 8 feet 
(2438 mm) from interior corner, over the duration on the test. 

b. Equivalent to current UL 17-15 and UBC 97 revised.

2. Negative Wind Load And Gravity Shear Load Tests:

a. Concluded that clips spaced at 2 feet (610 mm) along each horizontal joint can safely 
carry the wall panel vertical weight and support the panel under negative wind 
pressures of up to 25 psf, with a safety factor of 2.

b. If greater wind pressures are anticipated, additional clips may be placed to provide the 
additional strength.
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2.2 ACCESSORIES

A. Metal Cap Flashing: 24 ga (0.61mm) galvanized steel J-channel; 2-1/4 inches (57mm) wide, 4 
inches (102 mm) long leg and 2-1/4 inches (57mm) short leg; prefinished in color as selected.

1. Comply with requirements of Section 076200 - SHEET METAL FLASHING AND TRIM.

B. Clips and Fasteners: Corrosion-resistant type metals, sized to suit application for substrate 
indicated; as recommended by insulation manufacturer.

2.3 FABRICATION

A. Complete fabrication, including assembly, finishing, and hardware application, before shipment to 
Project site to maximum extent possible.  Disassemble components only as necessary for shipment 
and installation.  Where necessary for fitting at site, provide ample allowance for scribing, 
trimming, and fitting.

B. Shop-cut openings, to maximum extent possible, to receive hardware, electrical work, and similar 
items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately 
sized and shaped openings.  Smooth edges of cutouts and seal edges with the linseed-based wood 
stain selected for the exposed face.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates for compliance with requirements for installation tolerances and other 
conditions affecting performance of panels and related accessories.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean substrates of projections and substances detrimental to application. Prepare surfaces using the 
methods recommended by the manufacturer for achieving the best result for the substrate under the 
project conditions.

3.3 INSTALLATION

A. General:  Comply with manufacturer's written installation instructions applicable to products and 
applications indicated unless more stringent requirements apply.

1. Do not install damaged components.
2. Install products plumb, level, true, and aligned with adjacent materials.
3. Layout concrete-faced insulation boards to maximize board sizes. Do not use boards less than 

6 inches wide.
4. Install concrete-faced insulation board system in orientation as indicated or to maximize full 

sheets. Complete with fastening clips and cap flashing in accordance with manufacturer’s 
installation guidelines.
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B. Install joint sealants as specified in Section 079200 - JOINT SEALANTS and to produce a 
weathertight installation.

3.4 ADJUSTING AND CLEANING

A. Remove damaged, improperly installed, or otherwise defective materials and replace with new 
materials complying with specified requirements.

B. Clean finished surfaces according to manufacturer's written instructions and maintain in a clean 
condition during construction.

END OF SECTION
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SECTION 074610
FIBER-CEMENT SIDING

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within 
DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the 
Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, 
including but not limited to the following:

1. Fiber-cement siding and trim.

B. Related Work: The following items are not included in this Section and are specified under the designated 
Sections:
1. Section 076200 - SHEET METAL FLASHING AND TRIM for copings, flashings, and other sheet 

metal work not part of fiber-cement wall panel assemblies.
2. Section 079200 - JOINT SEALANTS for field-applied sealants not otherwise specified in this 

Section.

1.3 PERFORMANCE REQUIREMENTS

A. General:  Provide fiber-cement wall panel assemblies that comply with performance requirements 
specified as determined by testing manufacturers' standard assemblies similar to those indicated for this 
Project, by a qualified testing and inspecting agency.

B. Structural Performance:  Provide fiber-cement wall panel assemblies capable of withstanding the effects of 
gravity loads and loads and stresses within limits and under conditions indicated, based on testing 
according to ASTM E 1592 and ASTM E 330 as applicable.

1. Wind Loads:  As required by Code.
2. Deflection Limits:  Engineer fiber-cement wall panel assemblies to withstand test pressures with 

deflection no greater than 1/180 of the span and no evidence of material failure, structural distress, 
or permanent deformation exceeding 0.2 percent of the clear span, at code required loading.

C. Thermal Movements for Fiber-Cement Wall Panels:  Provide fiber-cement wall panel assemblies that 
allow for noiseless thermal movements resulting from the following range in ambient temperatures and 
that prevent buckling, opening of joints, overstressing of components, failure of joint sealants, failure of 
connections, and other detrimental effects:

1. Ambient Temperature Range:  Minus 20 to plus 180 deg F.



NNEPRA FIBER-CEMENT SIDING
WELLS STATION EXPANSION 074610 - 2

1.4 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each type of fiber-cement wall panel and accessory.

B. Shop Drawings:  Show fabrication and installation layouts of fiber-cement wall panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, and 
accessories; and special details.  Distinguish between factory- and field-assembled work.

C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated 
below.

1. Fiber-Cement Panels:  12 inches square.  Include fasteners, closures, and other fiber-cement wall 
panel accessories.  Include 4-way joint.

2. Exposed Sealants:  For each type and color of joint sealant required.  Install joint sealants in 1/2-
inch-wide joints formed between two 6-inch-long strips of material matching the appearance of 
fiber-cement wall panels adjacent to joint sealants.

D. Qualifications:  Qualifications of professional engineer and qualifications of installer as specified.

1.5 QUALITY ASSURANCE

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data 
by a qualified professional engineer.

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in the 
state the project is located and who is experienced in providing engineering services of the kind indicated.  
Engineering services are defined as those performed for installations of panels that are similar to those 
indicated for this Project in material, design, and extent.

C. Source Limitations:  Obtain each type, color, texture, and pattern of siding and trim, including related 
accessories, from single source from single manufacturer.

D. Installer Qualifications:  An employer of workers trained and approved by manufacturer.

1. Installer's responsibilities include fabricating and installing fiber-cement wall panel assemblies and 
providing professional engineering services needed to assume engineering responsibility.

2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive engineering 
analysis by a qualified professional engineer.

E. Fabricator Qualifications:  Certified by fiber-cement wall panel manufacturer to fabricate and install 
manufacturer's wall panel system.

F. Source Limitations:  Obtain each type of fiber-cement wall panel through one source from a single 
manufacturer.

1. Obtain support system from panel manufacturer.
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G. 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. Use manufacturer's standard test methods to determine whether priming and other specific joint 
preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 
substrates.

H. Fire-Resistance Ratings:  Where indicated, provide fiber-cement wall panels identical to those of 
assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify products with 
appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another 
qualified testing agency.

I. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic 
effects and set quality standards for fabrication and installation.

1. Build mockups for siding and trim including accessories.

a. Size:  48 inches long by 60 inches high.
b. Include outside corner on one end of mockup and inside corner on other end.

2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial 
Completion.

J. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01.  Review methods and procedures related to fiber-cement wall panel assemblies including, but 
not limited to, the following:

1. Meet with The Owner, Architect, Owner’s insurer if applicable, testing and inspecting agency 
representative, fiber-cement wall panel Installer, fiber-cement wall panel manufacturer's 
representative, structural-support Installer, and installers whose work interfaces with or affects 
fiber-cement wall panels including installers of doors, windows, and louvers.

2. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress and avoid delays.

3. Review methods and procedures related to fiber-cement wall panel installation, including 
manufacturer's written instructions.

4. Examine support conditions for compliance with requirements, including alignment between and 
attachment to structural members.

5. Review flashings, special details, wall penetrations, openings, and condition of other construction 
that will affect fiber-cement wall panels.

6. Review governing regulations and requirements for insurance, certificates, and testing and 
inspecting if applicable.

7. Review temporary protection requirements for fiber-cement wall panel assembly during and after 
installation.

8. Review fiber-cement wall panel observation and repair procedures after fiber-cement wall panel 
installation.

9. Document proceedings, including corrective measures and actions required, and furnish copy of 
record to each participant.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, fiber-cement wall panels, and other manufactured items so as not to be 
damaged or deformed.  Package fiber-cement wall panels for protection during transportation and 
handling.

B. Unload, store, and erect fiber-cement wall panels in a manner to prevent bending, warping, twisting, and 
surface damage.

C. Store fiber-cement wall panels vertically, covered with suitable weathertight and ventilated covering.  
Store fiber-cement wall panels to ensure dryness, with positive slope for drainage of water.  Do not store 
fiber-cement wall panels in contact with other materials that might cause staining, denting, or other surface 
damage.  Do not allow storage space to exceed 120 deg F.

1.7 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions 
permit assembly of fiber-cement wall panels to be performed according to manufacturers' written 
instructions and warranty requirements.

B. Field Measurements:  Verify locations of structural members and wall opening dimensions by field 
measurements before fiber-cement wall panel fabrication and indicate measurements on Shop Drawings.

1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, 
either establish framing and opening dimensions and proceed with fabricating fiber-cement wall 
panels without field measurements, or allow for field trimming of panels.  Coordinate wall 
construction to ensure that actual building dimensions, locations of structural members, and 
openings correspond to established dimensions.

1.8 COORDINATION

A. Coordinate fiber-cement wall panel assemblies with rain drainage work, flashing, trim, and construction of 
girts, studs, soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

1.9 WARRANTY

A. Special Warranty:  Standard form in which manufacturer agrees to repair or replace siding and trim that 
fail(s) in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including cracking, deforming, and fading.
b. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

2. Fading is defined as loss of color, after cleaning with product recommended by manufacturer, of 
more than 5 Hunter color-difference units as measured according to ASTM D 2244.

3. Warranty Period:  25 years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 FIBER-CEMENT SIDING AND TRIM

A. General: Siding made from high-density fiber-cement board that complies with ASTM C 1186, Type A, 
Grade II; is classified as noncombustible when tested according to ASTM E 136; and has a flame-spread 
index of 25 or less when tested according to ASTM E 84.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Basis of Design:  American Fiber Cement;  AFC Cladding/Cembrit, Patina and Transparent.
b. Equitone Fiber Cement; Natura.
c. SwissPearl Fiber Cement; Format Largo, Patina.

2. Patterns:  As indicated on Drawings.
3. Panel Thickness:  5/16 inch.
4. Finish:

a. Patina:  Through-colored, muted, matte finish with a unique weather-proof treatment which 
makes it resistant to staining and surface dirt.

b. Transparent:  Through-colored, fiber cement board with a semi-transparent surface 
treatment.

c. Color:  Amber-P565.

5. Labeling:  Provide fiber-cement siding that is tested and labeled according to ASTM C 1186 by a 
qualified testing agency acceptable to authorities having jurisdiction.

6. Physical Characteristics: ASTM C1185/C1186, EN 12467:

a. Density Dry: Greater than 1475 kg/m3.
b. Bending strength at with grain: Minimum 22.0 MPa.
c. Bending strength at across grain: Minimum 24.8 MPa.
d. Modulus of elasticity at with grain: Greater than 12 GPa.
e. Modulus of elasticity at across grain: Greater than 13.8 GPa.
f. Durability classification (EN 12467): Category A.
g. Strength classification (EN 12467): Class 4.
h. Fire reaction (EN 13501-1): A2-s1-d0.
i. Warm water test: Ok.
j. Soak dry test: Ok.
k. Freeze thaw test: greater than 100 cycles.
l. Thermal conductivity e: 0.37 - 0.5 W/mK.

7. Fire Testing:

a. ASTM E84
b. ASTM E136
c. CAN/ULC S102
d. CAN/ULC S114
e. EN 13501-1
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8. Evaluation Report:

a. Patina:  ESR-3863 Cembrit Fiber-Cement Façade Panel System. 
b. Transparent:  UES- 553 Cembrit Fiber-Cement Façade Panel System.

2.2 ACCESSORIES

A. Siding Accessories, General:  Provide starter strips, edge trim, outside and inside corner caps, and other 
items as recommended by siding manufacturer for building configuration.

1. Provide accessories made from same material as adjacent siding unless otherwise indicated.

B. Decorative Accessories:  Provide the following fiber-cement decorative accessories as indicated on the 
Drawings.

1. Colors for Decorative Accessories: As selected by Architect from manufacturer's full range of 
industry colors.

2. Aluminum Joint Closures and Decorative Corner Profiles: Manufacturer's standard products as 
detailed. Maximum thickness of finishing profile to be 0.8 mm or 21-gauge.

C. Flashing:  Provide stainless-steel flashing complying with Section 076200 - SHEET METAL FLASHING 
AND TRIM at window and door heads and where indicated.

D. Attachment System, Aluminum Supporting Members:

1. Provide support system recommended by panel manufacturer.
2. Aluminum "Hat" and "Z" profiles min. 2mm thickness.
3. UV Protective Membrane:  For open joint ventilated rain screen systems.

E. Fasteners:

1. For fastening fiber-cement, use stainless-steel fasteners.
2. For fastening to wood, use siding nails or ribbed bugle-head screws of sufficient length to penetrate 

a minimum of 1 inch into substrate.
3. For fastening PVC trim to wood, use #8 trim screws long enough to penetrate substrate 1-1/4 in.
4. For fastening to metal, use ribbed bugle-head screws of sufficient length to penetrate a minimum of 

1/4 inch, or three screw-threads, into substrate.
5. Staples, small brads, and wire nails will not be accepted.

2.3 FABRICATION

A. General:  Fabricate and finish fiber-cement wall panels and accessories at the factory to greatest extent 
possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated 
performance requirements demonstrated by laboratory testing.  Comply with indicated profiles and with 
dimensional and structural requirements.

B. Sheet Metal Accessories:  Fabricate trim to comply with recommendations in SMACNA's "Architectural 
Sheet Metal Manual" that apply to the design, dimensions, metal, and other characteristics of item 
indicated.
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1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool 
marks and that are true to line and levels indicated, with exposed edges folded back to form hems.

2. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal 
with epoxy seam sealer.  Rivet joints for additional strength.

3. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories with flat-lock seams.  
Tin edges to be seamed, form seams, and solder.

4. Sealed Joints:  Form nonexpansion but movable joints in fiber-cement to accommodate elastomeric 
sealant to comply with SMACNA standards.

5. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on 
faces of accessories exposed to view.

6. Fabricate cleats and attachment devices from same material as accessory being anchored or from 
compatible, noncorrosive metal recommended by fiber-cement wall panel manufacturer.

a. Size:  As recommended by SMACNA's "Architectural Sheet Metal Manual"  or fiber-
cement wall panel manufacturer for application but not less than thickness of metal being 
secured.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, fiber-cement wall panel supports, and other conditions affecting performance of 
work.

1. Examine primary and secondary wall framing to verify that girts, angles, channels, studs, and other 
structural panel support members and anchorage have been installed within alignment tolerances 
required by fiber-cement wall panel manufacturer.

2. Examine solid wall sheathing to verify that sheathing joints are supported by framing or blocking 
and that installation is within flatness tolerances required by fiber-cement wall panel manufacturer.

3. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of work.

B. Examine roughing-in for components and systems penetrating fiber-cement wall panels to verify actual 
locations of penetrations relative to seam locations of fiber-cement wall panels before fiber-cement wall 
panel installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean substrates of projections and substances detrimental to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the 

substrate under the project conditions.
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C. Miscellaneous Framing:  Install subgirts, base angles, sills, furring, and other miscellaneous wall panel 
support members and anchorage according to ASTM C 754 and fiber-cement wall panel manufacturer's 
written recommendations.

3.3 FIBER-CEMENT WALL PANEL INSTALLATION, GENERAL

A. General:  Install fiber-cement wall panels in orientation, sizes, and locations indicated on Drawings.  
Install panels perpendicular to girts and subgirts, unless otherwise indicated.  Anchor fiber-cement wall 
panels and other components of the Work securely in place, with provisions for thermal and structural 
movement.

1. Field cutting of fiber-cement wall panels is not permitted.
2. Shim or otherwise plumb substrates receiving fiber-cement wall panels.
3. Rigidly fasten base end of fiber-cement wall panels and allow eave end free movement due to 

thermal expansion and contraction.  Predrill panels.
4. Flash and seal fiber-cement wall panels with weather closures at eaves, rakes, and at perimeter of 

all openings.  Fasten with self-tapping screws.  Do not begin installation until weather barrier and 
flashings that will be concealed by fiber-cement wall panels are installed.

5. Install screw fasteners in predrilled holes.
6. Locate and space fastenings in uniform vertical and horizontal alignment.
7. Install flashing and trim as fiber-cement wall panel work proceeds.
8. Locate panel splices over, but not attached to, structural supports.  Stagger panel splices and end 

laps to avoid a four-panel lap splice condition.
9. Apply elastomeric sealant continuously between metal base channel (sill angle) and concrete, and 

elsewhere as indicated or, if not indicated, as necessary for waterproofing.
10. Align bottom of fiber-cement wall panels and fasten with blind rivets, bolts, or self-tapping screws.  

Fasten flashings and trim around openings and similar elements with self-tapping screws.
11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

B. Fasteners: Use stainless-steel fasteners.
C. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against 

galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt 
underlayment to each contact surface, or by other permanent separation as recommended by fiber-cement 
wall panel manufacturer.

3.4 WALL PANEL INSTALLATION

A. General:  Install attachment system required to support wall panels and to provide a complete weathertight 
wall system, including subgirts, perimeter extrusions, tracks, drainage channels, panel clips, and anchor 
channels.

1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-material joinery, and 
panel-system joint seals.

2. Do not begin installation until weather barrier and flashings that will be concealed by composite 
panels are installed.

B. Track-Support Installation:  Provide manufacturer's standard horizontal and vertical tracks that provide 
support and complete secondary drainage system, draining to the exterior at horizontal 
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joints.  Install support system at locations, spacings, and with fasteners recommended by manufacturer.  
Attach panels to wall by interlocking tracks with perimeter extrusions attached to wall panels.  Fully 
engage integral gaskets and leave horizontal and vertical joints with open reveal.

1. Attach routed-and-returned flanges of wall panels to perimeter extrusions with manufacturer's 
standard fasteners.

3.5 ACCESSORY INSTALLATION

A. General:  Install accessories with positive anchorage to building and weathertight mounting and provide 
for thermal expansion.  Coordinate installation with flashings and other components.

1. Install components required for a complete fiber-cement wall panel assembly including trim, 
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where 
possible, and set units true to line and level as indicated.  Install work with laps, joints, and seams that will 
be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool marks 
and that is true to line and levels indicated, with exposed edges folded back to form hems.  Install 
sheet metal flashing and trim to fit substrates and to result in waterproof and weather-resistant 
performance.

2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection.  Where lapped or bayonet-type expansion provisions cannot be used or would not be 
sufficiently weather resistant and waterproof, form expansion joints of intermeshing hooked 
flanges, not less than 1 inch deep, filled with mastic sealant (concealed within joints).

3.6 ERECTION TOLERANCES

A. Installation Tolerances:  Shim and align fiber-cement wall panel units within installed tolerance of 1/4 inch 
in 20 feet nonaccumulative, on level, plumb, and location lines as indicated and within 1/8-inch offset of 
adjoining faces and of alignment of matching profiles.

3.7 CLEANING AND PROTECTION

A. After fiber-cement wall panel installation, clear weep holes and drainage channels of obstructions, dirt, and 
sealant.

B. Replace fiber-cement wall panels that have been damaged or have deteriorated beyond successful repair by 
finish touchup or similar minor repair procedures.

END OF SECTION
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SECTION 076100
SHEET METAL ROOFING

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Custom-fabricated sheet metal roofing:

a. Standing-seam metal roofing.
b. Accessories.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:
1. Section 061000 - ROUGH CARPENTRY for wood nailers, curbs, and blocking.
2. Section 076200 - SHEET METAL FLASHING AND TRIM for fasciae, copings, and 

flashings that are not part of sheet metal roofing.
3. Section 079200 - JOINT SEALANTS for field-applied sheet metal roofing sealants.

1.3 PERFORMANCE REQUIREMENTS

A. General:  Provide complete sheet metal roofing system, including, but not limited to, custom-
fabricated metal roof pans, cleats, clips, anchors and fasteners, sheet metal flashing and 
drainage components related to sheet metal roofing, fascia panels, trim, underlayment, and 
accessories as indicated and as required for a weathertight installation.

B. Fabricate and install roofing capable of resisting forces required by Code according to 
recommendations in FMG Loss Prevention Data Sheet 1-49.

C. Thermal Movements:  Provide sheet metal roofing that allows for thermal movements resulting 
from the following maximum change (range) in ambient and surface temperatures by preventing 
buckling, opening of joints, hole elongation, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects.  Provide clips that resist rotation 
and avoid shear stress as a result of sheet metal roofing thermal movements.  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.
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D. Water Infiltration:  Provide sheet metal roofing that does not allow water infiltration to building 
interior, with metal flashing and connections of sheet metal roofing lapped to allow moisture to 
run over and off the material.

E. Energy Performance:  Provide roofing system with Solar Reflectance Index (SRI) not less than 
the following when calculated according to ASTM E 1980 based on testing identical products 
by a qualified testing agency:

1. Low-sloped roof (less than or equal 2:12) - 82 minimum (initial): 64 (3-year aged).
2. Steep-sloped roof (greater than 2:12) - 39 minimum (initial); 32 (3-year aged).

1.4 SUBMITTALS

A. Product Data:  For each product indicated.  Include details of construction relative to materials, 
dimensions of individual components and profiles, and finishes.

B. Shop Drawings:  Show fabrication and installation layouts of sheet metal roofing, including 
plans, elevations, and keyed references to termination points.  Distinguish between shop- and 
field-assembled work.  Include the following:

1. Details for forming sheet metal roofing, including seams and dimensions.
2. Details for joining and securing sheet metal roofing, including layout of fasteners, clips, 

and other attachments.  Include pattern of seams.
3. Details of termination points and assemblies, including fixed points.
4. Details of expansion joints, including showing direction of expansion and contraction.
5. Details of roof penetrations.
6. Details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and counter 

flashings.
7. Details of special conditions.
8. Details of connections to adjoining work.
9. Details of the following accessory items, at a scale of not less than 1-1/2 inches per 12 

inches:

a. Flashing and trim.
b. Roof curbs.
c. Snow guards.
d. Gutters and downspouts.

C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size 
indicated below:

1. Sheet Metal Roofing:  12 inches long by actual pan width, including finished seam.  
Include fasteners, cleats, closures, and other attachments.  Include color selected.

2. Trim and Closures:  12 inches long.  Include fasteners and other exposed accessories.
3. Accessories:  12-inch-long Samples for each type of accessory.

a. Snow Guards:  Full-size Sample.

D. Qualification Data:  For Installer and manufacturer.
E. Maintenance Data:  For roofing system to include in maintenance manuals.
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F. Inspection Report:  Copy of roofing system manufacturer's inspection report of completed 
roofing installation.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain all components for roofing system from roofing system 
manufacturer.

B. Sheet Metal Roofing Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" 
unless more stringent requirements are specified or shown on Drawings.

C. Copper Roofing Standard:  Comply with CDA's "Copper in Architecture Handbook."  Conform 
to dimensions and profiles shown unless more stringent requirements are indicated.

D. Preinstallation Conference:  Conduct conference at Project site.  Comply with requirements in 
Division 01.  Review methods and procedures related to roofing system including, but not 
limited to, the following:

1. Meet with the Architect; Architect, Owner's insurer if applicable; testing and inspecting 
agency representative; roofing Installer; roofing system manufacturer's representative; 
deck Installer; and installers whose work interfaces with or affects roofing, including 
installers of roof accessories and roof-mounted equipment.

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions and details.

3. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays.

4. Examine deck substrate conditions and finishes for compliance with requirements, 
including flatness and fastening.

5. Review structural loading limitations of roof deck during and after roofing.
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that will affect roofing system.
7. Review governing regulations and requirements for insurance and certificates if 

applicable.
8. Review temporary protection requirements for roofing system during and after 

installation.
9. Review roof observation and repair procedures after roofing installation.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver sheet metal roofing pans, components, and other sheet metal roofing materials so as not 
to be damaged or deformed.  Package sheet metal roofing materials for protection during 
transportation and handling.

B. Unload, store, and erect sheet metal roofing materials in a manner to prevent bending, warping, 
twisting, and surface damage.

C. Stack materials on platforms or pallets, covered with suitable weathertight and ventilated 
covering.  Store sheet metal roofing materials to ensure dryness.  Do not store sheet metal 
roofing materials in contact with other materials that might cause staining, denting, or other 
surface damage.
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D. Protect strippable protective covering on sheet metal roofing from exposure to sunlight and high 
humidity, except to extent necessary for period of sheet metal roofing installation.

1.7 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit roofing system to be installed according to manufacturer's written instructions 
and warranty requirements.

1.8 WARRANTY

A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to 
repair finish or replace sheet metal roofing that shows evidence of deterioration of factory-
applied finishes within specified warranty period.

1. Fluoropolymer Finish:  Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period:  20 years from date of Substantial Completion.

B. Special Installer's Warranty:  Roofing Installer's warranty, on warranty form signed by Roofing 
Installer, in which Roofing Installer agrees to repair or replace components of custom-fabricated 
sheet metal roofing that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures.
b. Loose parts.
c. Wrinkling or buckling.
d. Failure to remain weathertight, including uncontrolled water leakage.
e. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering, including nonuniformity of color or finish.
f. Galvanic action between sheet metal roofing and dissimilar materials.

2. Warranty Period:  Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 ROOFING SHEET METALS

A. Basis of Design:   PAC-Clad; Tite-Loc Plus.
B. Aluminum Sheet:  ASTM B 209, alloy as standard with manufacturer for finish required, with 

temper as required to suit forming operations and performance required.

1. Thickness:  0.040 inch, unless otherwise indicated.
2. Surface:  Smooth, flat finish.
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3. Exposed Finishes:  Apply the following coil coating, as specified or indicated on 
Drawings: Fluoropolymer Three-Coat System:  Manufacturer's standard three-coat, 
thermocured system consisting of specially formulated inhibitive primer, fluoropolymer 
color coat, and clear fluoropolymer topcoat, with both color coat and clear topcoat 
containing not less than 70 percent polyvinylidene fluoride resin by weight, with a 
minimum total dry film thickness of 1.5 mil; complying with AAMA 2605.  

a. Color:  Hemlock Green.

2.2 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Sheet:  30 to 40 mils thick minimum, consisting of slip-
resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt 
adhesive, with release-paper backing; cold applied.  Provide primer when recommended by 
underlayment manufacturer.

1. Thermal Stability:  Stable after testing at 240 deg F; ASTM D 1970.
2. Low Temperature Flexibility:  Passes after testing at minus 20 deg F; ASTM D 1970.
3. Available Products:

a. Carlisle Coatings & Waterproofing, Div. of Carlisle Companies Inc.; Dri-
Start "HR" High Performance Roofing Underlayment.

b. Grace, W. R. & Co.; Vycor Ultra.
c. Henry Company; Perma-Seal PE.
d. TC MiraDRI; WIP 300HT.

B. Slip Sheet:  Building paper, minimum 5 lb/100 sq. ft., rosin sized.

2.3 MISCELLANEOUS MATERIALS

A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, 
separators, sealants, and other miscellaneous items as required for a complete roofing system 
and as recommended by fabricator for sheet metal roofing.

B. Fasteners:  Self-tapping screws, self-locking rivets and bolts, and other suitable fasteners 
designed to withstand design loads.

1. Exposed Fasteners:  Heads matching color of sheet metal roofing by means of plastic 
caps or factory-applied coating.

2. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws with hex washer 
head.

3. Blind Fasteners:  Stainless steel rivets.

C. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape 
with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape.

D. Elastomeric Joint Sealant:  ASTM C 920, of base polymer, type, grade, class, and use 
classifications required to produce joints in sheet metal roofing that will remain weathertight 
and as recommended by roll-formed sheet metal roofing manufacturer for installation indicated.
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E. Expansion-Joint Sealant:  For hooked-type expansion joints, which must be free to move, 
provide nonsetting, nonhardening, nonmigrating, heavy-bodied polyisobutylene sealant.

F. Bituminous Coating:  Cold-applied asphalt mastic, ASTM D 1187, compounded for 15-mil dry 
film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, 
sulfur components, and other deleterious impurities.

2.4 ACCESSORIES

A. Sheet Metal Roofing Accessories:  Provide components required for a complete sheet metal 
roofing assembly including trim, copings, fasciae, corner units, ridge closures, clips, flashings, 
sealants, gaskets, fillers, closure strips, and similar items.  Match material and finish of sheet 
metal roofing, unless otherwise indicated.

1. Closures:  Provide closures at eaves and ridges, fabricated of same metal as sheet metal 
roofing.

2. Clips:  Minimum 0.0625-inch-thick, stainless steel panel clips designed to withstand 
negative-load requirements.

3. Cleats:  For mechanically seaming into joints and formed from the following materials:

a. Metallic-Coated Steel and Aluminum Roofing:  0.0250-inch- thick stainless steel.
b. Copper and Zinc-Tin Alloy-Coated Copper Roofing:  16-oz./sq. ft. copper sheet.

4. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer. 

B. Flashing and Trim:  Formed from same material and with same finish as sheet metal roofing, 
minimum 0.025-inch-thick.  Provide flashing and trim as required to seal against weather and to 
provide finished appearance.  Locations include, but are not limited to, eaves, rakes, corners, 
bases, framed openings, ridges, fasciae, and fillers.

1. Pipe and Penetration Flashing:  Premolded, flashing sleeve or pipe collar with flexible 
metal ring bonded to sloped base.  Intended to provide weatherproof seal and to isolate 
pipe movement from vibration and expansion/contraction.

C. Roof Curbs:  Fabricated from same material and finish as sheet metal roofing, minimum 
thickness matching the sheet metal roofing; with bottom of skirt profiled to match roof panel 
profiles; with weatherproof top box and integral full-length cricket.  Fabricate curb sub framing 
of nominal 0.062-inch- thick, angle-, C-, or Z-shaped galvanized steel or stainless steel sheet.  
Fabricate curb and sub framing to withstand indicated loads of size and height indicated.  
Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 
supported.

1. Factory insulate curbs with 1-inch- thick, rigid insulation.
2. Factory install wood nailers at tops of curbs.
3. Fabricate curb units with water diverter or cricket and with height tapered to match slope 

to level tops of units.

D. Snow Guards:  Prefabricated, noncorrosive units designed to be installed without penetrating 
sheet metal roofing, and complete with predrilled holes, clamps, or hooks for anchoring.
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1. Seam-Mounted, Bar-Type Snow Guards:  Aluminum rods or bars held in place by 
stainless-steel clamps attached to vertical ribs of standing-seam sheet metal roofing.

a. Aluminum Finish:  Match roofing.
b. Available Products:

1) Alpine Snow Guards, Div. of Vermont Slate & Copper Services, Inc.; 
Model No. 05-98.

2) LMCurbs; S-5! SnoFence.
3) Snow Management Systems, a division of Contek, Inc.; Vermont 

Snowguard.

E. Hanging Gutters:  Fabricate to cross-section indicated, complete with end pieces, outlet tubes, 
and other accessories as required.  Fabricate in minimum 96-inch long sections.  Furnish flat-
stock gutter spacers and gutter brackets fabricated from same metal as gutters, of size 
recommended by SMACNA but not less than twice the gutter thickness.  Fabricate expansion 
joints, expansion-joint covers, and gutter accessories from same metal as gutters.

1. Gutter Style:  As indicated on Drawings.
2. Expansion Joints:  Lap type.
3. Gutters with Girth up to 20 Inches:  Fabricate from the following materials:

a. Aluminum:  0.060 inch thick.

4. Gutters with Girth greater than 20 Inches:  Fabricate from materials and minimum 
thicknesses recommended by SMACNA.

F. Downspouts:  Fabricate downspouts complete with mitered elbows.  Furnish with metal 
hangers, from same material as downspouts, and anchors.

1. Downspout Shape:  As indicated on Drawings.
2. Hanger Style:  As indicated on Drawings.
3. Downspouts:  Fabricate from the following materials:

a. Aluminum:  0.040 inch thick.

G. Chain Downspouts or Rain Chains:

1. Material:  Aluminum.
2. Configuration:  As indicated on Drawings.

H. Conductor Heads:  Manufactured conductor heads, each with flanged back and stiffened top 
edge and of dimensions and shape indicated, complete with outlet tube that nests into upper end 
of downspout.

1. Fabricate from the following exposed metal:

a. Aluminum:  0.060 inch (1.02 mm) thick.

I. Splash Blocks:  Provide precast concrete splash blocks.
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2.5 FABRICATION

A. General:  Custom fabricate sheet metal roofing to comply with details shown and 
recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to the design, 
dimensions (pan width and seam height), geometry, metal thickness, and other characteristics of 
installation indicated.  Fabricate sheet metal roofing and accessories at the shop to greatest 
extent possible.

1. Standing-Seam Roofing:  Form standing-seam pans with finished seam height of 2 
inches.

B. General:  Fabricate roll-formed sheet metal roofing panels to comply with details shown and 
roll-formed sheet metal roofing manufacturer's written instructions.

C. Fabricate sheet metal roofing to allow for expansion in running work sufficient to prevent 
leakage, damage, and deterioration of the Work.  Form exposed sheet metal work to fit 
substrates without excessive oil canning, buckling, and tool marks, true to line and levels 
indicated, and with exposed edges folded back to form hems.

1. Lay out sheet metal roofing so cross seams, when required, are made in direction of flow 
with higher pans overlapping lower pans.  Stagger cross seams.

2. Fold and cleat eaves and transverse seams in the shop.
3. Form and fabricate sheets, seams, strips, cleats, valleys, ridges, edge treatments, integral 

flashings, and other components of metal roofing to profiles, patterns, and drainage 
arrangements shown and as required for leakproof construction.

D. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the Work cannot 
be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with sealant (concealed within joints).

1. At Each Side of Bridge:  Provide 3 inch wide expansion joints as part of warranted roof 
system.

E. Sealant Joints:  Where movable, nonexpansion-type joints are indicated or required to produce 
weathertight seams, form metal to provide for proper installation of elastomeric sealant, in 
compliance with SMACNA standards.

F. Metal Protection:  Where dissimilar metals will contact each other, protect against galvanic 
action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt 
underlayment to each contact surface, or by other permanent separation as recommended by 
manufacturers of dissimilar metals or by fabricator.

G. Sheet Metal Accessories:  Custom fabricate flashings and trim to comply with recommendations 
in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and 
other characteristics of item indicated.  Obtain field measurements for accurate fit before shop 
fabrication.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems.

2. Seams:  Fabricate nonmoving seams with flat-lock seams.
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3. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate 
elastomeric sealant to comply with SMACNA standards.

4. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not 
allowed on faces of accessories exposed to view.

5. Fabricate cleats and attachment devices from same material as accessory being anchored 
or from compatible, noncorrosive metal.

a. Size:  As recommended by SMACNA's "Architectural Sheet Metal Manual" for 
application but not less than thickness of metal being secured.

2.6 FINISHES, GENERAL

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

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, sheet metal roofing supports, and other conditions 
affecting performance of work.

1. Examine solid roof sheathing to verify that sheathing joints are supported by framing or 
blocking and that installation is within flatness tolerances.

2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and completely 
anchored, and that provision has been made for  flashings, and penetrations through sheet 
metal roofing.

3. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance of work.

B. Examine roughing-in for components and systems penetrating sheet metal roofing to verify 
actual locations of penetrations relative to seam locations of sheet metal roofing before sheet 
metal roofing installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Install flashings and other sheet metal to comply with requirements specified in Section 076200 
- SHEET METAL FLASHING AND TRIM.
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3.3 UNDERLAYMENT INSTALLATION

A. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free, on 
roof sheathing under sheet metal roofing.  Apply primer if required by underlayment 
manufacturer.  Comply with temperature restrictions of underlayment manufacturer for 
installation; use primer rather than nails for installing underlayment at low temperatures.  Apply 
over entire roof in shingle fashion to shed water, with end laps of not less than 6 inches 
staggered 24 inches between courses.  Overlap side edges not less than 3-1/2 inches. Roll laps 
with roller.  Cover underlayment within 14 days.

B. Install flashings to cover underlayment to comply with requirements specified in Section 
076200 - SHEET METAL FLASHING AND TRIM.

C. Apply slip-sheet over underlayment before installing sheet metal roofing.

3.4 INSTALLATION, GENERAL

A. General:  Install roofing according to roofing system manufacturer's written instructions.  Install 
sheet metal roofing perpendicular to purlins or supports.  Anchor sheet metal roofing and other 
components of the Work securely in place, with provisions for thermal and structural 
movement.  Install fasteners, solder, welding rods, protective coatings, separators, sealants, and 
other miscellaneous items as required for a complete roofing system and as recommended by 
fabricator for sheet metal roofing.

1. Field cutting of sheet metal roofing by torch is not permitted.
2. Rigidly fasten eave end of sheet metal roofing and allow ridge end free movement due to 

thermal expansion and contraction.  Predrill roofing.
3. Provide metal closures at each side of ridge caps.
4. Flash and seal sheet metal roofing with weather closures at eaves, rakes, and at perimeter 

of all openings.  Fasten with self-tapping screws.
5. Locate and space fastenings in uniform vertical and horizontal alignment.
6. Install ridge caps as sheet metal roofing work proceeds.
7. Locate roofing splices over, but not attached to, structural supports.  Stagger roofing 

splices and end laps to avoid a four-panel lap splice condition.
8. Lap metal flashing over sheet metal roofing to allow moisture to run over and off the 

material.

B. Fasteners:  Use fasteners of sizes that will not penetrate completely through substrate.

1. Steel Roofing:  Use stainless-steel fasteners.

C. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with bituminous coating, by 
applying rubberized-asphalt underlayment to each contact surface, or by other permanent 
separation as recommended by fabricator of sheet metal roofing or manufacturers of dissimilar 
metals.

D. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage.  Cover and seal fasteners and anchors as required for a tight 
installation.
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E. Fascia:  Align bottom of sheet metal roofing and fasten with blind rivets, bolts, or self-tapping 
screws.  Flash and seal sheet metal roofing with weather closures where fasciae meet soffits, 
along lower panel edges, and at perimeter of all openings.

3.5 CUSTOM-FABRICATED SHEET METAL ROOFING INSTALLATION

A. Fabricate and install work with lines and corners of exposed units true and accurate.  Form 
exposed faces flat and free of buckles, excessive waves, and avoidable tool marks, considering 
temper and reflectivity of metal.  Provide uniform, neat seams with minimum exposure of 
solder, welds, and sealant.  Fold back sheet metal to form a hem on concealed side of exposed 
edges, unless otherwise indicated.

1. Install cleats to hold sheet metal panels in position.  Attach each cleat with two fasteners 
to prevent rotation.

2. Nail cleats not more than 12 inches o.c.  Bend tabs over nails.

B. Seal joints as shown and as required for leakproof construction.  Provide low-slope transverse 
seams using cleats where backup of moisture may occur.

1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than 
1 inch into sealant.  Form joints to completely conceal sealant.  When ambient 
temperature at time of installation is moderate, between 40 and 70 deg F, set joint 
members for 50 percent movement either way.  Adjust setting proportionately for 
installation at higher ambient temperatures.  Do not install sealant-type joints at 
temperatures below 40 deg F.

2. Prepare joints and apply sealants to comply with requirements in Section 079200 - Joint 
Sealants.

C. Provide expansion cleats in roof panels that exceed 30 feet in length.
D. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges 

of sheets to be soldered to a width of 1-1/2 inches, except reduce pre-tinning where pre-tinned 
surface would show in completed Work.

1. Do not solder metallic-coated steel or aluminum sheet.
2. Do not pre-tin zinc-tin alloy-coated copper.
3. Do not use torches for soldering.  Heat surfaces to receive solder and flow solder into 

joint.  Fill joint completely.  Completely remove flux and spatter from exposed surfaces.
4. Copper Roofing:  Tin edges of uncoated copper sheets, using solder for copper.

E. Standing-Seam Roofing:  Attach standing-seam metal pans to substrate with cleats, double-
nailed at 12 inches o.c.  Install pans reaching from eave to ridge before moving to adjacent pans.  
Lock each pan to pan below with transverse seam.  Before pans are locked, apply continuous 
bead of sealant to top flange of lower pan.  Crimp standing seams by folding over twice so cleat 
and pan edges are completely engaged.

1. Loose-lock pans at eave edges to continuous cleats and flanges on back edges of gutters.
2. Fold over seams after crimping at ridges and hips.
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3.6 ACCESSORY INSTALLATION

A. General:  Install accessories with positive anchorage to building and weathertight mounting and 
provide for thermal expansion.  Coordinate installation with flashings and other components.

1. Install components required for a complete sheet metal roofing assembly including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items.

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners 
where possible, and set units true to line and level as indicated.  Install work with laps, joints, 
and seams that will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool 
marks and that is true to line and levels indicated, with exposed edges folded back to 
form hems.  Install sheet metal flashing and trim to fit substrates and to result in 
waterproof and weather-resistant performance.

2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  
Space movement joints at a maximum of 10 feet with no joints allowed within 24 inches 
of corner or intersection.  Where lapped or bayonet-type expansion provisions cannot be 
used or would not be sufficiently weather resistant and waterproof, form expansion joints 
of intermeshing hooked flanges, not less than 1 inch deep, filled with mastic sealant 
(concealed within joints).

C. Pipe and Penetration Flashing:  Form flashing around pipe penetration and sheet metal roofing.  
Fasten and seal to sheet metal roofing as recommended by SMACNA.

D. Roof Curbs:  Install curbs at locations indicated on Drawings.  Set roof curb so top surface of 
roof curb is level.  Install flashing around bases where they meet sheet metal roofing.

E. Bar-Type Snow Guards:  Attach bar supports to vertical ribs of standing-seam sheet metal 
roofing with clamps or setscrews.  Do not use fasteners that will penetrate sheet metal roofing.

3.7 ROOF-EDGE DRAINAGE INSTALLATION

A. General:  Install sheet metal roof drainage items to produce complete roof drainage system 
according to SMACNA recommendations and as indicated.  Coordinate installation of roof 
perimeter flashing with installation of roof drainage system.

B. Hanging Gutters:  Join sections with riveted and soldered joints or with lapped joints sealed 
with sealant.  Provide for thermal expansion.  Attach gutters at eave or fascia to firmly anchored 
gutter brackets or straps spaced not more than 36 inches apart.  Provide end closures and seal 
watertight with sealant.  Slope to downspouts.

1. Fasten gutter spacers to front and back of gutter.
2. Loosely lock straps to front gutter bead and anchor to roof deck.
3. Anchor and loosely lock back edge of gutter to continuous cleat.
4. Anchor back of gutter that extends onto roof deck with cleats spaced not more than 24 

inches apart.
5. Anchor gutter with spikes and ferrules spaced not more than 24 inches apart.
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6. Install gutter with expansion joints at locations indicated, but not exceeding, 50 feet apart.  
Install expansion-joint caps.

C. Downspouts:  Join sections with 1-1/2-inch telescoping joints.

1. Provide hangers with fasteners designed to hold downspouts securely to walls.  Locate 
hangers at top and bottom and at approximately 60 inches o.c. in between.

2. Connect downspouts to underground drainage system indicated.

D. Splash Blocks:  Install where downspouts discharge onto low-slope roofs and where indicated.  
Set in cement or sealant compatible with roofing membrane.

3.8 ERECTION TOLERANCES

A. Installation Tolerances:  Shim and align sheet metal roofing within installed tolerance of 1/4 
inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of adjoining 
faces and of alignment of matching profiles.

3.9 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering.

1. Steel and Aluminum Materials:  Clean off excess sealants.
2. Copper Materials:  Clean and neutralize flux materials.  Clean off excess solder and 

sealants.

B. Remove temporary protective coverings and strippable films, if any, as sheet metal roofing is 
installed.  On completion of sheet metal roofing installation, clean finished surfaces, including 
removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain in a 
clean condition during construction.

C. Replace panels that have been damaged or have deteriorated beyond successful repair by finish 
touchup or similar minor repair procedures.

3.10 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect metal roof panel installation, including accessories. Report results in writing.

B. Remove and replace applications of metal roof panels where tests and inspections indicate that 
they do not comply with specified requirements.

C. Additional tests and inspections, at Contractor's expense, are performed to determine 
compliance of replaced or additional work with specified requirements.

D. Prepare test and inspection reports.

END OF SECTION
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SECTION 076200
SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Sheet metal flashing and trim for the following applications:

a. Through-wall flashing.
b. Formed wall flashing and trim.
c. Formed low-slope roof flashing and trim.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 061000 - ROUGH CARPENTRY for wood nailers, curbs, and blocking.
2. Section 072700 - AIR BARRIERS for perimeter terminations at air and vapor barrier 

assembly.
3. Section 074200 - METAL WALL PANELS for factory-formed metal wall panels and 

flashing and trim not part of sheet metal flashing and trim.
4. Section 075400 - THERMOPLASTIC MEMBRANE ROOFING for installing sheet 

metal flashing and trim integral with roofing membrane. 
5. Section 079200 - JOINT SEALANTS for field-applied sheet metal flashing and trim 

sealants.
6. Section 079500 - EXPANSION CONTROL for manufactured sheet metal expansion-

joint covers.

1.3 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, rattling, leaking, and 
fastener disengagement.

B. Fabricate and install roof edge flashing and copings capable of resisting Wind Zone forces 
required by Code according to recommendations in FMG Loss Prevention Data Sheet 1-49.

C. Thermal Movements:  Provide sheet metal flashing and trim that allow for thermal movements 
resulting from the following maximum change (range) in ambient and surface temperatures by 
preventing buckling, opening of joints, hole elongation, overstressing of components, failure of 
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joint sealants, failure of connections, and other detrimental effects.  Provide clips that resist 
rotation and avoid shear stress as a result of sheet metal and trim thermal movements.  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.

D. Water Infiltration:  Provide sheet metal flashing and trim that do not allow water infiltration to 
building interior.

E. Interface with Other Systems: 

1. Do not proceed with installation of flashing and sheet metal until completion of curb and 
substrate construction, cants, blocking, reglets and other construction required to receive 
flashing. 

2. Coordinate flashing with other Work for correct sequencing of items comprising entire 
membrane or system of roofing or waterproofing and rain drainage. 

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes.

B. Shop Drawings:  Show layouts of sheet metal flashing and trim, including plans and elevations.  
Distinguish between shop- and field-assembled work.  Include the following:

1. Identify material, thickness, weight, and finish for each item and location in Project.
2. Details for forming sheet metal flashing and trim, including profiles, shapes, seams, and 

dimensions.
3. Details for fastening, joining, supporting, and anchoring sheet metal flashing and trim, 

including fasteners, clips, cleats, and attachments to adjoining work.
4. Details of expansion-joint covers, including showing direction of expansion and 

contraction.

C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size 
indicated below:

1. Sheet Metal Flashing:  12 inches long.  Include fasteners, cleats, clips, closures, and other 
attachments.

2. Trim:  12 inches long.  Include fasteners and other exposed accessories.
3. Accessories:  Full-size Sample.

1.5 QUALITY ASSURANCE

A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal 
Manual."  Conform to dimensions and profiles shown unless more stringent requirements are 
indicated.
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B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01.

1. Meet with the Owner, Engineer and Owner’s insurer if applicable, Installer, and installers 
whose work interfaces with or affects sheet metal flashing and trim including installers of 
roofing materials, roof accessories, unit skylights, and roof-mounted equipment.

2. Review methods and procedures related to sheet metal flashing and trim.
3. Examine substrate conditions for compliance with requirements, including flatness and 

attachment to structural members.
4. Document proceedings, including corrective measures and actions required, and furnish 

copy of record to each participant.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver sheet metal flashing materials and fabrications undamaged.  Protect sheet metal flashing 
and trim materials and fabrications during transportation and handling.

B. Unload, store, and install sheet metal flashing materials and fabrications in a manner to prevent 
bending, warping, twisting, and surface damage.

C. Stack materials on platforms or pallets, covered with suitable weathertight and ventilated 
covering. Do not store sheet metal flashing and trim materials in contact with other materials 
that might cause staining, denting, or other surface damage.

1.7 COORDINATION

A. Coordinate installation of sheet metal flashing and trim with interfacing and adjoining 
construction to provide a leakproof, secure, and noncorrosive installation.

PART 2 - PRODUCTS

2.1 SHEET METALS

A. Aluminum Sheet:  ASTM B 209, Alloy 3003, 3004, 3105, or 5005.  Thickness as specified in 
this Section.  Temper suitable for forming and structural performance required, but not less than 
H14, finished as follows:

1. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x (Chemical 
Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion coating; Organic 
Coating:  manufacturer's standard 3-coat, thermocured system consisting of specially 
formulated inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, 
with both color coat and clear topcoat containing not less than 70 percent polyvinylidene 
fluoride resin by weight).  Prepare, pretreat, and apply coating to exposed metal surfaces 
to comply with AAMA 2605 and with coating and resin manufacturers' written 
instructions.

a. Color and Gloss:  As selected by Architect from manufacturer's full range.

B. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, with No. 2D dull, cold-rolled finish.  
Thickness as specified in this Section.
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2.2 UNDERLAYMENT MATERIALS

A. Felts:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
B. Slip Sheet:  Rosin-sized paper, minimum 3 lb/100 sq. ft.

2.3 MISCELLANEOUS MATERIALS

A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, 
separators, sealants, and other miscellaneous items as required for complete sheet metal flashing 
and trim installation.

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads.

1. Exposed Fasteners:  Heads matching color of sheet metal by means of plastic caps or 
factory-applied coating.

2. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws, gasketed, with 
hex washer head.

3. Blind Fasteners:  High-strength aluminum or stainless-steel rivets.

C. Solder for Stainless Steel:  ASTM B 32, Grade Sn60, with acid flux of type recommended by 
stainless-steel sheet manufacturer.

D. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape 
with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape.

E. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; of type, grade, 
class, and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight.

F. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted 
joints.

G. Isolation Coating:  ASTM D 1187, cold-applied asphalt emulsion, VOC compliant, 
compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive compound 
free of asbestos fibers, sulfur components, and other deleterious impurities.

H. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application.

2.4 FABRICATION, GENERAL

A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in 
SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and 
other characteristics of item indicated.  Shop fabricate items where practicable.  Obtain field 
measurements for accurate fit before shop fabrication.

B. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 
performance requirements, but not less than that specified for each application and metal.
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C. Fabricate sheet metal flashing and trim without excessive oil canning, buckling, and tool marks 
and true to line and levels indicated, with exposed edges folded back to form hems.

1. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams 
and seal with epoxy seam sealer.  Rivet joints for additional strength. Provide 2 in. min. 
end dams at terminations (riveted and sealed watertight). 

2. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories with flat-
lock seams.  Tin edges to be seamed, form seams, and solder.

3. Soldered Seams in Stainless Steel: Prefabricated inside and outside corners and 2 in. min. 
end dams at terminations (riveted and soldered watertight).  

D. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric 
sealant to comply with SMACNA recommendations.

E. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the Work cannot 
be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled 
with elastomeric sealant concealed within joints.

F. Conceal fasteners and expansion provisions where possible on exposed-to-view sheet metal 
flashing and trim, unless otherwise indicated.

G. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal.

1. Thickness:  As recommended by SMACNA's "Architectural Sheet Metal Manual" for 
application but not less than thickness of metal being secured.

2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS

A. Roof Edge Flashing (Gravel Stop) and Fascia Caps:  Fabricate in minimum 96-inch-long, but 
not exceeding 10-foot- long, sections.  Furnish with 6-inch-wide joint cover plates.

1. Joint Style:  Butt, with 12-inch-wide concealed backup plate.
2. Fabricate from the following material:

a. Aluminum:  0.050 inch (1.27 mm) thick.

B. Copings:  Fabricate in minimum 96-inch-long, but not exceeding 10-foot-long, sections.  
Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to support 
edge of external leg and drill elongated holes for fasteners on interior leg.  Miter corners, seal, 
and solder or weld watertight.

1. Joint Style:  Butt, with 12-inch-wide concealed backup plate.
2. Fabricate copings from the following material:

a. Aluminum:  0.050 inch (1.27 mm) thick.

C. Roof and Roof to Wall Transition Expansion-Joint Cover:  Fabricate from the following 
material:

1. Stainless Steel:  0.025 inch (0.64 mm) thick.
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D. Base Flashing:  Fabricate from the following material:

1. Stainless Steel:  0.019 inch (0.48 mm) thick.

E. Counterflashing:  Fabricate from the following material:

1. Stainless Steel:  0.019 inch (0.48 mm) thick.

F. Roof-Penetration Flashing:  Fabricate from the following material:

1. Stainless Steel:  0.019 inch (0.48 mm) thick.

G. Roof-Drain Flashing:  Fabricate from the following material:

1. Stainless Steel:  0.016 inch (0.40 mm) thick.

H. Splash Pans:  Fabricate from the following material:

1. Stainless Steel:  0.025 inch thick.

2.6 WALL SHEET METAL FABRICATIONS

A. Through-Wall Flashing, Typical:  Fabricate continuous flashings in minimum 96-inch-long, but 
not exceeding 12 foot long, sections, under copings, at shelf angles, and where indicated.  
Fabricate discontinuous lintel, sill, and similar flashings to extend 6 inches beyond each side of 
wall openings.  Form with 2-inch-high end dams.  Fabricate from the following material:

1. Stainless Steel:  0.016 inch (0.40 mm) thick.

2.7 FINISHES

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

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions and other conditions affecting performance of work.
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1. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 
anchored.

2. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement.  Use fasteners, solder, welding 
rods, protective coatings, separators, sealants, and other miscellaneous items as required to 
complete sheet metal flashing and trim system. Unless otherwise indicated, install sheet metal 
flashing and trim to comply with performance requirements, manufacturer installation 
instructions, and SMACNA “Architectural Sheet Metal Manual”.  Anchor units work 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.

1. Torch cutting of sheet metal flashing and trim is not permitted.

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with bituminous coating or by other 
permanent separation as recommended by fabricator or manufacturers of dissimilar metals.

1. Coat side of stainless-steel sheet metal flashing and trim with isolation coating where 
flashing and trim will contact wood, ferrous metal, or cementitious construction.

2. Underlayment:  Where installing metal flashing directly on cementitious or wood 
substrates, install a course of felt underlayment and cover with a slip-sheet or install a 
course of polyethylene underlayment.

3. Bed flanges in thick coat of asphalt roofing cement where required for waterproof 
performance.

C. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool 
marks.

D. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat 
seams with minimum exposure of solder, welds, and elastomeric sealant.

E. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  
Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.

1. Space cleats not more than 12 inches apart.  Anchor each cleat with two fasteners. Bend 
tabs over fasteners.

F. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection.  Where lapped or bayonet-type expansion provisions cannot be used or would not 
be sufficiently watertight, form expansion joints of intermeshing hooked flanges, not less than 1 
inch deep, filled with elastomeric sealant concealed within joints.

G. Fasteners:  Use fasteners of sizes that will penetrate substrate not less than 1-1/4 inches for nails 
and not less than 3/4 inch for wood screws.
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1. Aluminum:  Use aluminum or stainless steel fasteners.
2. Stainless Steel:  Use stainless-steel fasteners.

H. Seal joints with elastomeric sealant as required for watertight construction.

1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than 
1 inch into sealant.  Form joints to completely conceal sealant.  When ambient 
temperature at time of installation is moderate, between 40 and 70 deg F set joint 
members for 50 percent movement either way.  Adjust setting proportionately for 
installation at higher ambient temperatures.  Do not install sealant-type joints at 
temperatures below 40 deg F.

2. Prepare joints and apply sealants to comply with requirements in Section 079200 - 
JOINT SEALANTS.

I. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pretin edges 
of sheets to be soldered to a width of 1-1/2 inches except where pretinned surface would show 
in finished Work.

1. Do not solder aluminum sheet.
2. Stainless-Steel Soldering:  Pretin edges of uncoated sheets to be soldered using solder 

recommended for stainless steel and phosphoric acid flux.  Promptly wash off acid flux 
residue from metal after soldering.

3. Do not use open-flame torches for soldering.  Heat surfaces to receive solder and flow 
solder into joints.  Fill joints completely.  Completely remove flux and spatter from 
exposed surfaces.

J. Aluminum Flashing:  Rivet or weld joints in uncoated aluminum where necessary for strength.

3.3 ROOF FLASHING INSTALLATION

A. General:  Install sheet metal roof flashing and trim to comply with performance requirements, 
sheet metal manufacturer's written installation instructions,] and SMACNA's "Architectural 
Sheet Metal Manual."  Provide concealed fasteners where possible, set units true to line, and 
level as indicated.  Install work with laps, joints, and seams that will be permanently watertight.

B. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top 
edge flared for elastomeric sealant, extending a minimum of 4 inches (100 mm) over base 
flashing.  Install stainless steel draw band and tighten.

C. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  
Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Extend 
counterflashing 4 inches over base flashing.  Lap counterflashing joints a minimum of 4 inches 
and bed with elastomeric sealant.

1. Secure in a waterproof manner by means of snap-in installation and sealant.

D. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation 
of roofing and other items penetrating roof.  Install flashing as follows:

1. Seal with elastomeric sealant and clamp flashing to pipes penetrating roof except for 
flashing on vent piping.
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3.4 WALL FLASHING INSTALLATION

A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture 
according to SMACNA recommendations and as indicated.  Coordinate installation of wall 
flashing with installation of wall-opening components such as windows, doors, and louvers.

3.5 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering.

B. Clean and neutralize flux materials.  Clean off excess solder and sealants.
C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 

are installed.  On completion of installation, clean finished surfaces, including removing unused 
fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain in a clean condition 
during construction.

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION
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SECTION 078410
PENETRATION FIRESTOPPING

PART  1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Through-penetration firestopping systems for penetrations through fire-resistance-rated 
constructions, including both empty openings and openings containing penetrating items.

2. Installation Responsibility:  Assign installation of through-penetration firestopping 
systems and fire-resistive joint systems in Project to a single qualified installer.

B. Related Work:  The following items are not included in this Section and will be performed 
under the designated Sections:

1. Section 078440 - FIRE-RESISTIVE JOINT SYSTEMS for joints in or between fire-
resistance-rated construction, at exterior curtain wall/floor intersections, and in smoke 
barriers.

2. Section 079200 - JOINT SEALANTS for standard joint sealants.
3. Section 142100 - ELECTRIC TRACTION ELEVATORS for cutting penetrations for 

elevator piping, cabling and conduit.
4. Division 21 - FIRE SUPPRESSION for cutting penetrations for fire-protection piping.
5. Division 22 - PLUMBING for cutting penetrations for piping.
6. Division 23 - HEATING, VENTILATING AND AIR CONDITIONING for cutting 

penetrations for duct and piping.
7. Division 26 - ELECTRICAL for cutting penetrations for cable and conduit.

1.3 PERFORMANCE REQUIREMENTS

A. General:  For penetrations through fire-resistance-rated constructions, including both empty 
openings and openings containing penetrating items, provide through-penetration firestopping 
systems that are produced and installed to resist spread of fire according to requirements 
indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating 
of construction penetrated.

B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg (2.49 Pa).

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and 
fire partitions.

2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.
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C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg (2.49 Pa).

1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of 
roof/ceiling assemblies.

2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 
penetrated.

3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 
penetrated except for floor penetrations within the cavity of a wall.

D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per 
UL 1479.

1. L-Rating:  Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening 
at 0.30-inch wg (74.7 Pa) at both ambient and elevated temperatures.

E. Exposed Penetration Firestopping:

1. Provide products with flame-spread and smoke-developed indexes of less than 25 and 
450, respectively, as determined per ASTM E 84.

2. For through-penetration firestopping systems exposed to view, traffic, moisture, and 
physical damage, provide products that, after curing, do not deteriorate when exposed to 
these conditions both during and after construction.

a. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide 
moisture-resistant through-penetration firestopping systems demonstrating no 
evidence of water leakage when tested according to UL 1479.

b. For floor penetrations with annular spaces exceeding 4 inches in width and 
exposed to possible loading and traffic, provide firestopping systems capable of 
supporting floor loads involved, either by installing floor plates or by other means.

F. For penetrations involving insulated piping, provide through-penetration firestopping systems 
not requiring removal of insulation.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  For each through-penetration firestopping system, show each type of 

construction condition penetrated, relationships to adjoining construction, and type of 
penetrating item. Include firestop design designation of qualified testing and inspecting agency 
that evidences compliance with requirements for each condition indicated.

1. Submit documentation, including illustrations, from a qualified testing and inspecting 
agency that is applicable to each through-penetration firestopping system configuration 
for construction and penetrating items.

C. Through-Penetration Firestop System Schedule:  Indicate locations of each through-penetration 
firestopping system, along with the following information:

1. Types of penetrating items.
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2. Types of constructions penetrated, including fire-resistance ratings and, where applicable, 
thicknesses of construction penetrated.

3. Through-penetration firestopping systems for each location identified by firestop design 
designation of qualified testing and inspecting agency.

D. Qualification Data:  For Installer.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain through-penetration firestopping systems, for each kind of 
penetration and construction condition indicated, through one source from a single 
manufacturer.

B. Installer Qualifications:  Either a firm that has been approved by FMG according to FM 
Approval 4991, "Approval Standard for Firestop Contractors" or a firm experienced in installing 
through-penetration firestopping systems similar in material, design, and extent to that indicated 
for this Project, whose work has resulted in construction of a minimum of five projects with a 
record of successful performance.

1. Qualifications include having the necessary experience, staff, and training to install 
manufacturer's products per specified requirements.

C. Fire-Test-Response Characteristics:  Provide through-penetration firestopping systems that 
comply with the following requirements and those specified in Part 1 "Performance 
Requirements" Article:

1. Firestopping tests are performed by a qualified testing and inspecting agency. A qualified 
testing and inspecting agency is UL or another agency performing testing and follow-up 
inspection services for firestopping systems acceptable to authorities having jurisdiction.

2. Through-penetration firestopping systems are identical to those tested per testing standard 
referenced in "Part 1 Performance Requirements" Article. Provide rated systems 
complying with the following requirements:

a. Through-penetration firestopping system products bear classification marking of 
qualified testing and inspecting agency.

b. Through-penetration firestopping systems correspond to those indicated by 
reference to through-penetration firestopping system designations listed in the UL 
“Fire Resistance Directory.”

D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver through-penetration firestopping system 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 materials for through-penetration firestopping systems to prevent their 
deterioration or damage due to moisture, temperature changes, contaminants, or other causes.
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1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install firestopping systems when ambient or substrate 
temperatures are outside limits permitted by through-penetration firestopping system 
manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.

B. Install and cure firestopping materials per manufacturer's written instructions using natural 
means of ventilation or, where this is inadequate, forced-air circulation.

1.8 COORDINATION

A. Jobsite conditions of each through-penetration firestopping system must meet all details of the 
UL-Classified System selected. If jobsite conditions do not match any UL-classified systems, 
contact firestop manufacturer for alternative systems or Engineer Judgment Drawings.

1. Verify that the schedule is current at the time of construction, and that each referenced 
system is suitable for the intended application.

B. Coordinate work with other trades to assure that penetration-opening sizes are appropriate for 
penetrant locations.

C. Coordinate construction of openings and penetrating items to ensure that through-penetration 
firestopping systems are installed according to specified requirements.

D. Coordinate sizing of sleeves, openings, core-drilled holes, and cut openings to accommodate 
through-penetration firestopping systems.

E. Do not cover up through-penetration firestopping system installations that will become 
concealed behind other construction until each installation has been examined building 
inspector, if required by authorities having jurisdiction.

PART  2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products and firestopping systems that may be incorporated into the Work include, but are not 
limited to the following:

1. Hilti, Inc.
2. RectorSeal.
3. Specified Technologies, Inc. (STI).
4. Tremco.
5. 3M; Fire Protection Products Division.

2.2 FIRESTOPPING MATERIALS

A. Low-Emitting Materials:  Penetration firestopping sealants and sealant primers shall comply 
with the testing and product requirements of the California Department of Health Services' 
"Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using 
Small-Scale Environmental Chambers."

B. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the 
following limits for VOC content:
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1. Sealants:  250 g/L.
2. Sealant Primers for Nonporous Substrates:  250 g/L.
3. Sealant Primers for Porous Substrates:  775 g/L.
4. Methylene chloride and perchloroethylene may not be intentionally added to sealants.

C. Compatibility:  Provide through-penetration firestopping systems that are compatible with one 
another; with the substrates forming openings; and with the items, if any, penetrating through-
penetration firestopping systems, under conditions of service and application, as demonstrated 
by through-penetration firestopping system manufacturer based on testing and field experience.

D. Materials:  Provide through-penetration firestopping systems containing primary materials and 
fill materials which are part of the tested assemblies indicated in the approved Through-
Penetration Firestop System Schedule submittal. Fill materials are those referred to in 
directories of referenced testing and inspecting agencies as "fill," "void," or "cavity" materials.

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

a. BioFireshield; RectorSeal Smoke and Acoustic Sealant.
b. Hilti; CP 606 Flexible Firestop Sealant.
c. Hilti; CP 653 BA Firestop Speed Sleeve.
d. Hilti; FS-ONE MAX Intumescent Firestop Sealant.
e. STI; SpecSeal LCI Intumescent Firestop Sealant.
f. Tremco; TREMstop Acrylic.

2. Low-Emitting Materials:  Certified Clean Air Gold or GreenGuard Gold certifications.

E. Accessories:  Provide components for each through-penetration firestopping system that are 
needed to install fill materials and to comply with Part 1 "Performance Requirements" Article. 
Use only components specified by through-penetration firestopping system manufacturer and 
approved by qualified testing and inspecting agency for firestopping systems indicated.

2.3 MIXING

A. For those products requiring mixing before application, comply with through-penetration 
firestopping system manufacturer's written instructions for accurate proportioning of materials, 
water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, 
mixing time, and other items or procedures needed to produce products of uniform quality with 
optimum performance characteristics for application indicated.

PART  3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of work.

1. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Surface Cleaning:  Clean out openings immediately before installing through-penetration 
firestopping systems to comply with firestopping system manufacturer's written instructions and 
with the following requirements:

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 
that could interfere with adhesion of through-penetration firestopping systems.

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 
of developing optimum bond with through-penetration firestopping systems. Remove 
loose particles remaining from cleaning operation.

3. Remove laitance and form-release agents from concrete.

B. Priming:  Prime substrates where recommended in writing by through-penetration firestopping 
system 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. Taping:  Use masking tape to prevent through-penetration firestopping systems from contacting 
adjoining surfaces that will remain exposed on 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 system materials. Remove tape as soon as possible without disturbing 
firestopping system's seal with substrates.

3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION

A. General:  Install through-penetration firestopping systems to comply with Part 1 "Performance 
Requirements" Article and with firestopping system manufacturer's written installation 
instructions and published drawings for products and applications indicated.

B. Install forming/damming/backing materials and other accessories of types required to support 
fill materials during their application and in the position needed to produce cross-sectional 
shapes and depths required to achieve fire ratings indicated.

C. Install fill materials for firestopping systems by proven techniques to produce the following 
results:

1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated.

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items.

3. For fill materials that will remain exposed after completing Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes.

3.4 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections indicated below and prepare test reports, as required by 2015 
IBC 1705.17 and 1705.17.1.

1. Independent inspecting agency shall comply with ASTM E 2174 requirements including 
those related to qualifications, conducting inspections, and preparing test reports

2. Cooperate with field quality control personnel. Allow inspectors access to scaffolding 
and work areas, as needed to perform inspections.
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B. Repair or replace work where test results and inspections indicate that it does not comply with 
specified requirements.

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

D. Proceed with enclosing through-penetration firestopping systems with other construction only 
after inspection reports are issued and firestop installations comply with requirements.

3.5 CLEANING AND PROTECTING

A. Clean excess materials adjacent to openings as Work progresses by methods and with cleaning 
materials that are approved in writing by through-penetration firestopping system manufacturers 
and that do not damage materials in which openings occur.

B. Provide final protection and maintain conditions during and after installation that ensure that 
through-penetration firestopping systems are without damage or deterioration at time of 
Substantial Completion. If, despite such protection, damage or deterioration occurs, cut out and 
remove damaged or deteriorated through-penetration firestopping systems immediately and 
install new materials to produce systems complying with specified requirements.

END OF SECTION
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SECTION 078440
FIRE-RESISTIVE JOINT SYSTEMS

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the Work of this 
Section, including but not limited to fire-resistive joint systems for the following:

1. Floor-to-floor joints.
2. Floor-to-wall joints.
3. Head-of-wall joints.
4. Wall-to-wall joints.
5. Perimeter fire-resistive joint systems consisting of floor-to-wall joints between perimeter 

edge of fire-resistance-rated floor assemblies and exterior curtain walls.

B. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections:

1. Section 078410 - PENETRATION FIRESTOPPING for firestopping.
2. Division 21 - FIRE SUPPRESSION for fire-protection piping penetrations.
3. Division 22 - PLUMBING for piping penetrations.
4. Division 23 - HEATING, VENTILATING AND AIR CONDITIONING for duct and 

piping penetrations.
5. Division 26 - ELECTRICAL for cable and conduit penetrations.

1.3 PERFORMANCE REQUIREMENTS

A. General:  Provide fire-resistive joint systems that are produced and installed to resist spread of 
fire according to requirements indicated, resist passage of smoke and other gases, and maintain 
original fire-resistance rating of assembly in which fire-resistive joint systems are installed.

B. For fire-resistive systems exposed to view, provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  For each fire-resistive joint system, show each kind of construction condition 

in which joints are installed; also show relationships to adjoining construction.  Include fire-
resistive joint system design designation of testing and inspecting agency acceptable to 
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authorities having jurisdiction that demonstrates compliance with requirements for each 
condition indicated.

1. Submit documentation, including illustrations, from a qualified testing and inspecting 
agency that is applicable to each fire-resistive joint system configuration for construction 
and penetrating items.

C. Fire-Resistive Joint Systems Schedule: For each fire-resistive joint system. Include location and 
design designation of qualified testing agency.

1. Where Project conditions require modification to a qualified testing agency's illustration 
for a particular fire-resistive joint system condition, submit illustration, with 
modifications marked, approved by fire-resistive joint system manufacturer's fire-
protection engineer as an engineering judgment or equivalent fire-resistance-rated 
assembly.

D. Product Certificates:  For each type of fire-resistive joint system, signed by product 
manufacturer.

E. Qualification Data:  For Installer.
F. Field quality-control test reports.
G. Research/Evaluation Reports:  For each type of fire-resistive joint system.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  A firm experienced in installing through-penetration fire stop systems 
similar in material, design, and extent to that indicated for this Project, whose work has resulted 
in construction of a minimum of five projects with a record of successful performance. 
Qualifications include having the necessary experience, staff, and training to install 
manufacturer's products per specified requirements.  Evidence of FMG 4991 approval is 
acceptable for installer qualifications, but not mandatory.

B. Installation Responsibility:  Assign installation of through-penetration firestop systems and fire-
resistive joint systems in Project to a single qualified installer.

C. Source Limitations:  Obtain fire-resistive joint systems, for each kind of joint and construction 
condition indicated, through one source from a single manufacturer.

D. Fire-Test-Response Characteristics:  Provide fire-resistive joint systems that comply with the 
following requirements and those specified in Part 1 "Performance Requirements" Article:

1. Fire-resistance tests are performed by a qualified testing and inspecting agency.  A 
qualified testing and inspecting agency is UL or another agency performing testing and 
follow-up inspection services for fire-resistive joint systems acceptable to authorities 
having jurisdiction.

2. Fire-resistive joint systems are identical to those tested per methods indicated in Part 1 
"Performance Requirements" Article and comply with the following:
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a. Fire-resistive joint system products bear classification marking of qualified testing 
and inspecting agency.

b. Fire-resistive joint systems correspond to those indicated by referencing system 
designations of the qualified testing and inspecting agency.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver fire-resistive joint system products to Project site in original, unopened containers or 
packages with qualified testing and inspecting agency's classification marking applicable to 
Project and with intact and legible manufacturers' labels identifying product and manufacturer, 
date of manufacture, lot number, shelf life, curing time, and mixing instructions for 
multicomponent materials.

B. Store and handle materials for fire-resistive joint systems to prevent their deterioration or 
damage due to moisture, temperature changes, contaminants, or other causes.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate 
temperatures are outside limits permitted by fire-resistive joint system manufacturers or when 
substrates are wet due to rain, frost, condensation, or other causes.

B. Ventilate fire-resistive joint systems per manufacturer's written instructions by natural means or, 
if this is inadequate, forced-air circulation.

1.8 COORDINATION

A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed 
according to specified requirements.

B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
C. Do not cover up through-penetration firestop system installations that will become concealed 

behind other construction until each installation has been examined building inspector, if 
required by authorities having jurisdiction.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, fire-resistive joint systems that 
may be incorporated into the Work include, but are not limited to the following:

1. Hilti, Inc.
2. BioFireshield; RectorSeal Corporation.
3. Specified Technologies, Inc. (STI).
4. 3M; Fire Protection Products Division.
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2.2 FIRE-RESISTIVE JOINT SYSTEMS

A. Low-Emitting Materials:  Fire-resistive joint system sealants shall comply with the testing and 
product requirements of the California Department of Health Services' "Standard Practice for 
the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers."

B. VOC Content:  Provide fire-resistive joint system sealants that comply with the following limits 
for VOC content:

1. Architectural Sealants:  250 g/L.
2. Sealant Primers for Nonporous Substrates:  250 g/L.
3. Sealant Primers for Porous Substrates:  775 g/L.
4. Methylene chloride and perchloroethylene may not be intentionally added to 

sealants.

C. General:  Where required, provide fire-resistive joint systems that are produced and installed to 
resist spread of fire according to requirements indicated, resist passage of smoke and other 
gases, and maintain original fire-resistance rating of assemblies in or between which fire-
resistive joint systems are installed.  Fire-resistive joint systems shall accommodate building 
movements without impairing their ability to resist the passage of fire and hot gases.

D. Joints in or between Fire-Resistance-Rated Construction:  Provide fire-resistive joint systems 
with ratings determined per ASTM E 1966 or UL 2079.

E. Joints at Exterior Curtain-Wall/Floor Intersections: Provide fire-resistive joint systems with 
rating determined by ASTM E 119 based on testing at a positive pressure differential of 0.01-
inch wg (2.49 Pa) or ASTM E 2307.

1. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the floor 
assembly.

F. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per 
UL 2079.

1. L-Rating: Not exceeding 5.0 cfm/ft (0.00775 cu. m/s x m) of joint at 0.30 inch wg (74.7 
Pa) at both ambient and elevated temperatures.

G. Compatibility:  Provide fire-resistive joint systems that are compatible with joint substrates, 
under conditions of service and application, as demonstrated by fire-resistive joint system 
manufacturer based on testing and field experience.

H. Accessories:  Provide components of fire-resistive joint systems, including primers and forming 
materials, that are needed to install fill materials and to comply with Part 1 "Performance 
Requirements" Article.  Use only components specified by fire-resistive joint system 
manufacturer and approved by the qualified testing and inspecting agency for systems indicated.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
joint configurations, substrates, and other conditions affecting performance of work.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems to 
comply with fire-resistive joint system manufacturer's written instructions and the following 
requirements:

1. Remove from surfaces of joint substrates foreign materials that could interfere with 
adhesion of fill materials.

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum 
bond with fill materials.  Remove loose particles remaining from cleaning operation.

3. Remove laitance and form-release agents from concrete.

B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system 
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 fill materials of fire-resistive joint system from 
contacting adjoining surfaces that will remain exposed on completion of Work and that would 
otherwise be permanently stained or damaged by such contact or by cleaning methods used to 
remove smears from fire-resistive joint system materials.  Remove tape as soon as possible 
without disturbing fire-resistive joint system's seal with substrates or damaging adjoining 
surfaces.

3.3 INSTALLATION

A. General:  Install fire-resistive joint systems to comply with Part 1 "Performance Requirements" 
Article and fire-resistive joint system manufacturer's written installation instructions for 
products and applications indicated.

B. Install forming/packing/backing materials and other accessories of types required to support fill 
materials during their application and in position needed to produce cross-sectional shapes and 
depths required to achieve fire ratings indicated.

C. Install fill materials for fire-resistive joint systems by proven techniques to produce the 
following results:

1. Fill voids and cavities formed by openings and forming/packing/backing materials as 
required to achieve fire-resistance ratings indicated.

2. Apply fill materials so they contact and adhere to substrates formed by joints.
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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3.4 FIELD QUALITY CONTROL

A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections and prepare test reports, as required by 2015 IBC 1705.17 and 1705.17.2.  
Independent inspecting agency shall comply with ASTM E 2393 requirements including those 
related to qualifications, conducting inspections, and preparing test reports.

B. Testing Services:  Inspecting of completed installations of fire-resistive joint systems shall take 
place in successive stages as installation of fire-resistive joint systems proceeds.  Do not 
proceed with installation of joint systems for the next area until inspecting agency determines 
completed work shows compliance with requirements.

1. Inspecting agency shall state in each report whether inspected fire-resistive joint systems 
comply with or deviate from requirements.

C. Remove and replace fire-resistive joint systems where inspections indicate that they do not 
comply with specified requirements.

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

E. Proceed with enclosing fire-resistive joint systems with other construction only after inspection 
reports are issued and fire-resistive joint systems comply with requirements.

3.5 CLEANING AND PROTECTING

A. Clean off excess fill materials adjacent to joints as Work progresses by methods and with 
cleaning materials that are approved in writing by fire-resistive joint system manufacturers and 
that do not damage materials in which openings occur.

B. Provide final protection and maintain conditions during and after installation that ensure fire-
resistive joint systems are without damage or deterioration at time of Substantial Completion.  If 
damage or deterioration occurs despite such protection, cut out and remove damaged or 
deteriorated fire-resistive joint systems immediately and install new materials to produce fire-
resistive joint systems complying with specified requirements.

END OF SECTION
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SECTION 079200
JOINT SEALANTS

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Joint sealants and fillers.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 088000 - GLAZING for glazing sealants.

1.3 PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous 
joint seals without staining or deteriorating joint substrates.

B. Provide joint sealants for interior applications that establish and maintain airtight and water-
resistant continuous joint seals without staining or deteriorating joint substrates.

1.4 SUBMITTALS

A. Product Data: For each product indicated.
B. Samples for Verification: For each type and color of joint sealant required, provide Samples 

with joint sealants in 1/2-inch- wide joints formed between two 6-inch-long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants.

C. Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

D. Qualification Data: For Installer and qualified testing agency.
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E. Product Test Reports: Based on comprehensive testing of product formulations performed by a 
qualified testing agency, indicating that sealants comply with requirements.

F. Preconstruction Field Test Reports: Indicate which sealants and joint preparation methods 
resulted in optimum adhesion to joint substrates based on preconstruction testing specified in 
"Quality Assurance" Article.

G. Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating the following:

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and substrate 
preparation needed for adhesion.

H. Field Test Report Log: For each elastomeric sealant application.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Manufacturer's authorized Installer who is approved or licensed for 
installation of elastomeric sealants required for this Project.

B. Product Testing: Test joint sealants using a qualified testing agency.

1. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the 
testing indicated.

C. Source Limitations: Obtain each type of joint sealant through one source from a single 
manufacturer.

D. 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. Use manufacturer's standard test method to determine whether priming and other specific 
joint preparation techniques are required to obtain rapid, optimum adhesion of joint 
sealants to joint substrates.

a. Adhesion Testing: Use ASTM C 794 to determine whether priming and other 
specific joint preparation techniques are required to obtain rapid, optimum 
adhesion of joint sealants to joint substrates.

b. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility 
when in contact with joint sealant backing and glazing and gasket materials.

2. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
3. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures including use of specially formulated primers.
4. 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.

E. Preconstruction Field-Adhesion Testing: Before installing elastomeric sealants, field test their 
adhesion to Project joint substrates as follows:
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1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
2. Conduct field tests for each application indicated below:

a. Each type of elastomeric sealant and joint substrate indicated.
b. Each type of nonelastomeric sealant and joint substrate indicated.

3. Notify Architect seven days in advance of dates and times when test joints will be 
erected.

a. Test Method: Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193.

1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side. 
Repeat procedure for opposite side.

4. Report whether sealant in joint connected to pulled-out portion failed to adhere to joint 
substrates or tore cohesively. Include data on pull distance used to test each type of 
product and joint substrate. For sealants that fail adhesively, retest until satisfactory 
adhesion is obtained.

5. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing 
adhesive failure from testing, in absence of other indications of noncompliance with 
requirements, will be considered satisfactory. Do not use sealants that fail to adhere to 
joint substrates during testing.

F. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01.

1.6 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates.

1.7 WARRANTY

A. Special Installer's Warranty: Installer's standard form in which Installer agrees to repair or 
replace elastomeric joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

B. Special Manufacturer's Warranty: Manufacturer's standard form in which elastomeric sealant 
manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not 



NNEPRA JOINT SEALANTS
WELLS STATION EXPANSION 079200 - 4

comply with performance and other requirements specified in this Section within specified 
warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

C. Special warranties specified in this Article exclude deterioration or failure of joint sealants from 
the following:

1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression.

2. Disintegration of joint substrates from natural causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants.

PART 2 - PRODUCTS

2.1 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. Low-Emitting Materials:  Interior sealants shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers."

C. VOC Content: Provide interior sealants and sealant primers that comply with the following 
limits for VOC content:

1. Architectural Sealants: 250 g/L.
2. Sealant Primers for Nonporous Substrates: 250 g/L.
3. Sealant Primers for Porous Substrates: 775 g/L.
4. Methylene chloride and perchloroethylene may not be intentionally added to sealants.

D. Colors of Exposed Joint Sealants: Provide colors as selected by the Architect from 
manufacturer’s full range of standard and custom colors; maximum of five colors, three 
standard colors and two custom colors.

2.2 JOINT SEALANTS

A. Elastomeric Sealants: Comply with ASTM C 920 and other requirements indicated for each 
liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates.

B. Stain-Test-Response Characteristics: Elastomeric sealants shall 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.
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C. Suitability for Contact with Food: Where elastomeric sealants are indicated for joints that will 
come in repeated contact with food, provide products that comply with 21 CFR 177.2600 or 
ANSI/NSF Standard 51.

D. Exterior Silicone Sealant, Single-Component Neutral-Curing Type:

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

a. Dow Corning Corporation; 790.
b. GE Silicones; SilPruf LM SCS2700.
c. Pecora Corporation; 864.
d. Tremco Inc.; Spectrem 1.

2. Extent of Use: Exterior joints in vertical and soffit surfaces.

E. Exterior Urethane Sealant, Multicomponent Pourable (Self-Leveling) Type for Pedestrian 
Traffic: ASTM C 920, Type M, Grade P, Class 25, Use T, M, & O.

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

a. Meadows, W. R., Inc.; POURTHANE.
b. Pecora Corporation; Urexpan NR-200.
c. Sika; Sikaflex-2c SL.
d. Tremco Inc.; THC-901.

2. Extent of Use: Exterior joints in horizontal surfaces.

F. Interior Sanitary Silicone Sealant, Single-Component Mildew-Resistant, Acid-Curing (Acetoxy) 
Type: ASTM C 920, Type S, Grade NS, Class 25, Use NT, G, A, and O.

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

a. Bostik; Pure Silicone.
b. Dow Corning Corporation; 786 Mildew Resistant.
c. GE Silicones; Sanitary SCS1700.
d. Pecora; 898NST.
e. Sika; Sikasil GP.
f. Tremco; Tremsil 200.

2. Extent of Use: Interior sanitary joints at toilet rooms, kitchens, and other wet areas.

G. Interior Acrylic Latex Sealant: Acrylic latex or siliconized acrylic latex, ASTM C 834, 
Type OP, Grade NF.

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

a. Henkel Corp.; Loctite Polyseamseal Acrylic Caulk with Silicone.
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b. Pecora Corporation; AC-20+.
c. Tremco Inc.; Tremflex 834.

2. Extent of Use: Interior non-moving joints.

2.3 JOINT-SEALANT BACKING

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 
based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C 1330, Type B (bicellular material with a surface skin) 
or other type, as approved in writing by joint-sealant manufacturer for joint application 
indicated, and of size and density to control sealant depth and otherwise contribute to producing 
optimum sealant performance.

1. Availavle Products: Armacell Canada Inc.; ITP Standard Backer Rod; or approved equal.

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 
joint surfaces at back of joint where such adhesion would result in sealant failure. Provide self-
adhesive tape where applicable.

2.4 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 to joint substrates.

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements:
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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 after 
cleaning operations above by vacuuming or blowing out joints with oil-free compressed 
air. Porous joint substrates include concrete, masonry, unglazed surfaces of ceramic tile, 
and exterior insulation and finish systems.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm 

substrates, or leave residues capable of interfering with adhesion of joint sealants. 
Nonporous joint substrates include the following metal, glass, porcelain enamel, and 
glazed surfaces of ceramic tile.

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.

3.3 INSTALLATION OF JOINT SEALANTS

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard: Comply with recommendations in 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 backs of joints.

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
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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 sealant from surfaces adjacent to joints.
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.

3.4 FIELD QUALITY CONTROL

A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:

1. Extent of Testing: Test completed and cured sealant joints as follows:

a. Perform one test for each 1000 feet of joint length thereafter or one test per each 
floor per elevation.

2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint 
Hand Pull Tab, in Appendix X1 in ASTM C1193 or Method A, Tail Procedure, in 
ASTM C1521.

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 
extend cut along one side, verifying adhesion to opposite side. Repeat procedure 
for opposite side.

3. Inspect tested joints and report on the following:

a. Whether sealants filled joint cavities and are free of voids.
b. Whether sealant dimensions and configurations comply with specified 

requirements.
c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively. Include data on pull distance used to test each kind of 
product and joint substrate. Compare these results to determine if adhesion 
complies with sealant manufacturer's field-adhesion hand-pull test criteria.

4. Record test results in a field-adhesion-test log. Include dates when sealants were 
installed, names of persons who installed sealants, test dates, test locations, whether joints 
were primed, adhesion results and percent elongations, sealant material, sealant 
configuration, and sealant dimensions.

5. Repair sealants pulled from test area by applying new sealants following same procedures 
used originally to seal joints. Ensure that original sealant surfaces are clean and that new 
sealant contacts original sealant.

B. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory. 
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Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements. Retest failed applications until test results prove sealants comply with indicated 
requirements.

3.5 CLEANING

A. Clean off excess sealant 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.

3.6 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 original work.

END OF SECTION
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SECTION 079500
EXPANSION CONTROL

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Architectural expansion joint systems for interior and exterior joints as scheduled on the 
Drawings and specified in this Section.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 033000 - CAST-IN-PLACE CONCRETE for block-outs for architectural joint 
systems in concrete floors, decks, and walls.

2. Section 078446 - FIRE-RESISTIVE JOINT SYSTEMS for fire-resistive joints not 
associated with expansion control assemblies.

3. Section 079200 - JOINT SEALANTS for elastomeric sealants and preformed 
compressed-foam sealants without metal frames.

1.3 DEFINITIONS

A. Architectural Joint System:  Any filler or cover used to span, fill, cover, or seal a joint, except 
expanding foam seals and poured or foamed in-place sealants.

B. Cyclic Movement:  Periodic change between widest and narrowest joint widths in an 
automatically mechanically controlled system.

C. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated 
to resist passage of flame and hot gases through a movement joint.

D. Maximum Joint Width:  Widest linear gap a joint system tolerates and performs its designed 
function without damaging its functional capabilities.

E. Minimum Joint Width:  Narrowest linear gap a joint system tolerates and performs its designed 
function without damaging its functional capabilities.

F. Movement Capability:  Value obtained from the difference between widest and narrowest 
widths of a joint opening typically expressed in numerical values (mm or inches) or a 
percentage of nominal value of joint width.
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G. Nominal Joint Width:  Width of linear gap indicated as representing the conditions existing 
when architectural joint systems will be installed or, if no nominal joint width is indicated, a 
width equal to the sum of maximum and minimum joint widths divided by two.

1.4 PERFORMANCE REQUIREMENTS

A. General:  Provide factory-fabricated architectural joint systems capable of withstanding the 
types of loads and of accommodating the kinds of movement, and the other functions for which 
they are designed including those specified below, without failure.  Types of failure include 
those listed in Appendix X3 of ASTM E 1399.

1. Vehicular Traffic Joints:  Support vehicular traffic across joint, including construction 
equipment and full-loaded fire apparatus.

2. Pedestrian Traffic Joints:  Support pedestrian traffic across joint.
3. Exterior Joints:  Maintain continuity of weather enclosure.
4. Joints in Fire-Resistance-Rated Assemblies:  Maintain fire-resistance ratings of 

assemblies.
5. Joints in Smoke Barriers:  Maintain integrity of smoke barrier.
6. Joints in Acoustically Rated Assemblies:  Inhibit passage of airborne noise.
7. Other Joints:  Where indicated, provide joint systems that prevent penetration of water, 

moisture, and other substances deleterious to building components or content.
8. Joints in Surfaces with Architectural Finishes:  Serve as finished architectural joint 

closures.

1.5 SUBMITTALS

A. Product Data:  Include manufacturer's product specifications, construction details, material and 
finish descriptions, and dimensions of individual components and seals.

B. Shop Drawings:  For each joint system specified, provide the following:

1. Placement Drawings:  Include line diagrams showing entire route of each joint system, 
plans, elevations, sections, details, joints, splices, locations of joints and splices, and 
attachments to other Work.  Where joint systems change planes, provide Isometric 
Drawings depicting how components interconnect to achieve continuity of joint covers 
and fillers.

C. Samples for Verification:  Full-size units 6 inches long of each type of joint system indicated; in 
sets for each finish, color, texture, and pattern specified, showing the full range of variations 
expected in these characteristics.

D. Product Test Reports:  From a qualified testing agency indicating architectural joint systems 
comply with requirements, based on comprehensive testing of current products.

1.6 QUALITY ASSURANCE

A. Source Limitations:  Obtain architectural joint systems through one source from a single 
manufacturer.  Coordinate compatibility with adjoining joint systems specified in other 
Sections.
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B. Fire-Test-Response Characteristics:  Where indicated, provide joint systems incorporating fire 
barriers that are identical to those of assemblies tested for fire resistance per UL 2079 or 
ASTM E 1966, including hose-stream test of vertical wall assemblies and wall-to-ceiling 
assemblies, by a testing and inspecting agency acceptable to authorities having jurisdiction.

1. Hose Stream Test:  Wall-to-wall and wall-to-ceiling systems shall be subjected to hose 
stream testing.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Balco, Inc.
2. Construction Specialties, Inc.
3. Emseal.
4. InPro Corp.
5. JointMaster/InPro Corporation.
6. Michael Rizza Company, LLC.
7. MM Systems Corporation.
8. Nystrom, Inc.
9. Watson Bowman Acme Corp.; a BASF Construction Chemicals business.

B. Basis of Design Products:

1. Vertical Joints:  Emseal; Seismic Colorseal - DS.
2. Floor Joint at Bridge:  InPro Corp.; 806, A01, 075 with EPDM barrier.
3. Underside of Expansion at Roof, Between CLT Members:  Emseal; Seismic Colorseal - 

DS.

2.2 MATERIALS

A. Aluminum:  ASTM B 221, alloy 6063-T5 for extrusions; ASTM B 209, alloy 6061-T6 for sheet 
and plate.

1. Apply manufacturer's standard protective coating on aluminum surfaces to be placed in 
contact with cementitious materials.

B. Stainless Steel:  ASTM A 666, Type 304 with No. 2B finish, unless otherwise indicated, for 
plates, sheet, and strips.

C. Preformed Seals:  Single or multicellular extruded elastomeric seals designed with or without 
continuous, longitudinal, internal baffles.  Formed to be installed in frames or with anchored 
flanges, in color indicated or, if not indicated, as selected by Architect from manufacturer's 
standard colors.

http://www.specagent.com/LookUp/?uid=123456801436&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801436&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801437&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801438&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801439&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801440&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801441&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801442&mf=04&src=wd
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D. Strip Seals:  Elastomeric membrane or tubular extrusions with a continuous longitudinal internal 
baffle system throughout complying with ASTM E 1783; used with compatible frames, flanges, 
and molded-rubber anchor blocks.

E. Compression Seals:  Preformed, elastomeric extrusions having internal baffle system complying 
with ASTM E 1612 in sizes and profiles indicated or as recommended by manufacturer.

F. Preformed Cellular Foams:  Nonextruded, low-density, crosslinked, nitrogen-blown ethylene-
vinyl-acetate copolymer extruded, compressible foam.

G. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated 
to resist the passage of flame and hot gases through a movement joint.

H. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, flexible 
moisture barrier and filler materials, drain tubes, lubricants, adhesives, and other accessories 
compatible with material in contact, as indicated or required for complete installations.

2.3 ARCHITECTURAL JOINT SYSTEMS

A. General:  Provide joint systems of design, basic profile, materials, and operation indicated.  
Provide units with the capability to accommodate joint widths indicated and variations in 
adjacent surfaces.

1. Furnish units in longest practicable lengths to minimize number of end joints.  Provide 
hairline mitered corners where joint changes directions or abuts other materials.

2. Include closure materials and transition pieces, tee-joints, corners, curbs, cross-
connections, and other accessories as required to provide continuous joint systems.

3. Frames for Strip Seals:  Designed with semiclosed cavity that provides a mechanical lock 
for seals of type indicated.

4. Public Area Seals:  Non-slip seals designed for installation on treads and risers and to lie 
flat with adjacent surfaces, and complying with ADA guidelines for public areas.

2.4 FINISHES, GENERAL

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

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

2.5 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

B. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; 
Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 
0.018 mm or thicker) complying with AAMA 611.
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2.6 STAINLESS-STEEL FINISHES

A. Remove tool and die marks and stretch lines or blend into finish.
B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, 

free of cross scratches.  Run grain with long dimension of each piece.
C. Bright, Directional Polish:  No. 4 finish.
D. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter 

and leave surfaces chemically clean.

PART 3 - EXECUTION

3.1 PREPARATION

A. Prepare substrates according to architectural joint system manufacturer's written instructions.
B. Coordinate and furnish anchorages, Placement Drawings, and instructions for installing joint 

systems to be embedded in or anchored to concrete or to have recesses formed into edges of 
concrete slab for later placement and grouting-in of frames.

C. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary 
to secure joint systems to in-place construction, including threaded fasteners with drilled-in 
expansion shields for masonry and concrete where anchoring members are not embedded in 
concrete.  Provide fasteners of metal, type, and size to suit type of construction indicated and to 
provide for secure attachment of joint systems.

D. Provide the services of a surveyor licensed in the state the project is located prior to and after 
paving substrate to confirm alignment of joint.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for handling and installing architectural joint 
assemblies and materials, unless more stringent requirements are indicated.

B. Coordinate installation of architectural joint assembly materials and associated work so 
complete assemblies comply with assembly performance requirements.

C. Terminate exposed ends of exterior architectural joint assemblies with factory-fabricated 
termination devices to maintain waterproof system.

D. Install factory-fabricated transitions between building expansion-joint cover assemblies and 
roof expansion-joint assemblies to provide continuous, uninterrupted, watertight construction.

E. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required to install joint 
systems.

1. Install joint cover assemblies in true alignment and proper relationship to joints and 
adjoining finished surfaces measured from established lines and levels.
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2. Allow adequate free movement for thermal expansion and contraction of metal to avoid 
buckling.

3. Set covers in horizontal surfaces at elevations that place exposed surfaces flush with 
adjoining finishes.

4. Locate covers in continuous contact with adjacent surfaces.
5. Securely attach in place with required accessories.
6. Locate anchors at interval recommended by manufacturer, but not less than 3 inches from 

each end and not more than 24 inches o.c.

F. Continuity:  Maintain continuity of joint systems with a minimum number of end joints and 
align metal members.  Cut and fit ends to produce joints that will accommodate thermal 
expansion and contraction of metal to avoid buckling of frames.  Adhere flexible filler 
materials, if any, to frames with adhesive or pressure-sensitive tape as recommended by 
manufacturer.

G. Extruded Preformed Seals:  Install seals to comply with manufacturer's written instructions and 
with minimum number of end joints.

1. For straight sections, provide preformed seals in continuous lengths.
2. Vulcanize or heat-weld field splice joints in preformed seal material to provide watertight 

joints using procedures recommended by manufacturer.
3. Apply adhesive, epoxy, or lubricant adhesive approved by manufacturer to both frame 

interfaces before installing preformed seals.
4. Seal transitions according to manufacturer's written instructions.
5. Install foam seals with adhesive recommended by manufacturer and heat seal all splices.

H. Joint Systems with Seals:  Seal end joints within continuous runs and joints at transitions 
according to manufacturer's written instructions to provide a watertight installation.

I. Seismic Seals:  Install interior seals in continuous lengths.  Install exterior seal in standard 
lengths and vulcanize or heat-weld field splice joints to provide watertight joints using 
manufacturer's recommended procedures.  Seal transitions and end joints according to 
manufacturer's written instructions.

J. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance 
throughout length of joint, including transitions and end joints.

3.3 CLEANING AND PROTECTION

A. Do not remove protective covering until finish work in adjacent areas is complete.  When 
protective covering is removed, clean exposed metal surfaces to comply with manufacturer's 
written instructions.

END OF SECTION
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SECTION 081110
HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Standard hollow-metal steel doors and frames.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 087100 - DOOR HARDWARE for door hardware for steel doors.
2. Section 088000 - GLAZING for glazed lites.
3. Section 099000 - PAINTING AND COATING for field painting steel doors and frames.

1.3 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, core descriptions, label 
compliance, fire-resistance rating, temperature-rise ratings, and finishes for each type of steel 
door and frame specified.

B. Shop Drawings:

1. Elevations of each door design.
2. Details of doors, including vertical and horizontal edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of each different wall opening condition.
6. Details of anchorages, joints, field splices, and connections.
7. Details of accessories.
8. Details of moldings, removable stops, and glazing.
9. Details of conduit and preparations for power, signal, and control systems.

C. Schedule:  Provide a schedule of hollow metal work prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings.  
Coordinate with door hardware schedule.

D. Qualification Data:  For Installer.
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E. Product Test Reports:  Based on evaluation of comprehensive fire tests performed by a qualified 
testing agency, for each type of standard steel door and frame.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
B. Source Limitations:  Obtain standard steel doors and frames through one source from a single 

manufacturer.
C. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled 

by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-
protection ratings and temperature-rise limits indicated, based on testing at positive pressure 
according to NFPA 252 or UL 10C.

1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and 
labeled for smoke and draft control by a qualified testing agency acceptable to authorities 
having jurisdiction, based on testing according to UL 1784 and installed in compliance 
with NFPA 105.

2. Temperature-Rise Limit: Fire door assemblies in interior exit stairways and ramps and 
exit passageways shall have a maximum transmitted temperature rise of not more than 
450 degrees F (250 degrees C) above ambient at the end of 30 minutes of standard fire 
test exposure.  Exception: The maximum transmitted temperature rise is not required in 
buildings equipped throughout with an automatic sprinkler system installed in accordance 
with IBC Section 903.3.1.1 or 903.3.1.2.

D. Fire-Rated, Borrowed-Light Assemblies (Including Sidelights and Transoms):  Complying with 
NFPA 80 and listed and labeled by a testing and inspecting agency acceptable to authorities 
having jurisdiction for fire-protection ratings indicated, based on testing according to NFPA 257 
or UL 9.

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver doors and frames palletized, wrapped, or crated to provide protection during transit and 
Project-site storage.  Do not use nonvented plastic.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions.

C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a 
vertical position with heads up, spaced by blocking, on minimum 4-inch-high wood blocking.  
Do not store in a manner that traps excess humidity.

1. Provide minimum 1/4-inch space between each stacked door to permit air circulation.
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1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual dimensions of openings by field measurements before 
fabrication.

1.7 COORDINATION

A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors.  Deliver such items to Project site in time for installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Ceco Door Products; an ASSA ABLOY Group Company.
2. CURRIES Company; an ASSA ABLOY Group Company.
3. de LaFontaine
4. Philipp Manufacturing Company.
5. Steelcraft; an Allegion (formerly Ingersoll-Rand) company.

2.2 MATERIALS

A. Recycled Content of Steel Products:  Provide products with average recycled content of steel 
products so post-consumer recycled content plus one-half of pre-consumer recycled content is 
not less than 25 percent.

B. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 
for exposed applications.

C. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of 
scale, pitting, or surface defects; pickled and oiled.

D. Metallic-Coated, (Galvanized/Galvannealed) Steel Sheet:  ASTM A 653/A 653M, Commercial 
Steel (CS), Type B; with minimum G60/A60 metallic coating.

E. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z coating designation; mill 
phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B.

F. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
G. 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 hollow metal frames of type indicated.
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H. Insulation: Comply with requirements in Section 092110 - GYPSUM BOARD ASSEMBLIES.
I. Glazing: Comply with requirements in Section 088000 - GLAZING.
J. Environmental Product Declarations (EPD): Product-specific Type III EPDs for hollow metal 

doors and frames are available from manufacturers listed herein.
K. Low-Emitting Materials: Provide building products in compliance with the requirements of the 

California Department of Public Health's "Standard Method for the Testing and Evaluation of 
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

2.3 STANDARD STEEL DOORS

A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with 
smooth surfaces, without visible joints or seams on exposed faces, unless otherwise indicated.  
Comply with ANSI A250.8.

1. Design:  Flush panel.
2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, 

polyurethane, mineral-board, or vertical steel-stiffener core that produces doors 
complying with ANSI A250.8.

a. Fire Door Core:  As required to provide fire-protection and temperature-rise 
ratings indicated.

b. Thermal-Rated (Insulated) Exterior Doors:  Where indicated, provide doors 
fabricated with thermal-resistance value (R-value) of not less than 2.5 when tested 
according to ASTM C 1363.  Thermal doors to be fire rated as indicated.

3. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch-thick end closures or 
channels of same material as face sheets.

4. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors 
and Frames."

B. Exterior Doors:  Face sheets fabricated from metallic-coated (galvanized/galvannealed) steel 
sheet.  Provide doors complying with requirements indicated below by referencing 
ANSI A250.8 for level and model and ANSI A250.4 for physical-endurance level:

1. Level 3 and Physical Performance Level A (Extra Heavy Duty), Model 2 (Seamless), 1-
3/4 inches thick.

C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet.  Provide doors complying 
with requirements indicated below by referencing ANSI A250.8 for level and model and 
ANSI A250.4 for physical-endurance level:

1. Level 2 and Physical Performance Level B (Heavy Duty), Model 2 (Seamless), 1-3/4 
inches thick.

D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing plates 
from same material as door face sheets.
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E. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel 
sheet.

2.4 STANDARD STEEL FRAMES

A. General:  Comply with ANSI A250.8 and with details indicated for type and profile.
B. Exterior Frames:  Fabricated from metallic-coated (galvanized/galvannealed) steel sheet.

1. Fabricate frames with full profile welded joints.
2. Frames for Level 3 Steel Doors:  0.067-inch-thick steel sheet.

C. Interior Frames:  Fabricated from cold-rolled steel sheet.

1. Fabricate frames with full profile welded joints.
2. Frames for Level 2 Steel Doors:  0.053-inch-thick steel sheet.

D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcement plates 
from same material as frames.

2.5 FRAME ANCHORS

A. Jamb Anchors:

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches 
wide by 10 inches long; or wire anchors not less than 0.177 inch  thick.

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 
inch thick.

3. Timber Type:  As recommended by manufacturer for application indicated.
4. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors.
5. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- 

diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, 
with throat reinforcement plate, welded to frame at each anchor location.

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, 
and as follows:

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.
2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, 

allowing not less than 2-inch height adjustment.  Terminate bottom of frames at finish 
floor surface.

2.6 HOLLOW METAL PANELS

A. Provide hollow metal panels of same materials, construction, and finish as specified for 
adjoining hollow metal work.

2.7 STOPS AND MOLDINGS

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch thick, fabricated from same material 
as door face sheet in which they are installed.
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B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch high 
unless otherwise indicated.

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch thick, fabricated from same 
material as frames in which they are installed.

2.8 ACCESSORIES

A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors.
B. Ceiling Struts:  Minimum 1/4-inch-thick by 1-inch-wide steel.

2.9 FABRICATION

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form 
metal to required sizes and profiles, with minimum radius for thickness of metal.  Where 
practical, fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project 
site, clearly identify work that cannot be permanently factory assembled before shipment.

B. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117.
C. Hollow Metal Doors:

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit 
moisture to escape.  Seal joints in top edges of doors against water penetration.

2. Glazed Lites:  Factory cut openings in doors.
3. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by 

NFPA 80 for fire-performance rating or where indicated.  Extend minimum 3/4 inch  
beyond edge of door on which astragal is mounted.

D. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames.

1. Full Profile Welded Frames:  Weld joints continuously; grind, fill, dress, and make 
smooth, flush, and not visible.

2. Sidelight and Transom Bar Frames:  Provide closed tubular members with no visible face 
seams or joints, fabricated from same material as doorframe.  Fasten members at 
crossings and to jambs by butt welding.

3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated.

4. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot 
welds per anchor.

5. Jamb Anchors:  Provide number and spacing of anchors as follows:

a. Masonry Type:  Locate anchors not more than 18 inches from top and bottom of 
frame.  Space anchors not more than 32 inches o.c. and as follows:

1) Two anchors per jamb up to 60 inches high.
2) Three anchors per jamb from 60 to 90 inches high.
3) Four anchors per jamb from 90 to 120 inches high.



NNEPRA HOLLOW METAL DOORS AND FRAMES
WELLS STATION EXPANSION 081110 - 7

4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches 
or fraction thereof above 120 inches high.

b. Stud-Wall and Timber Type:  Locate anchors not more than 18 inches from top 
and bottom of frame.  Space anchors not more than 32 inches o.c. and as follows:

1) Three anchors per jamb up to 60 inches high.
2) Four anchors per jamb from 60 to 90 inches high.
3) Five anchors per jamb from 90 to 96 inches high.
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

or fraction thereof above 96 inches high.
5) Two anchors per head for frames above 42 inches wide and mounted in 

metal-stud partitions.

c. Compression Type:  Not less than two anchors in each jamb.
d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches from top 

and bottom of frame.  Space anchors not more than 26 inches o.c.

6. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as 
follows.  Keep holes clear during construction.

a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.

E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or 
hot-rolled steel sheet.

F. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door 
Hardware Schedule and templates furnished as specified in Section 087100 - DOOR 
HARDWARE.

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8.
2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door 

hardware.
3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware.
4. Coordinate locations of conduit and wiring boxes for electrical connections with Division 

26 - ELECTRICAL.

G. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form 
corners of stops and moldings with butted or mitered hairline joints.

1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow 
metal work.

2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings, so that each 
glazed lite is capable of being removed independently.

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames.

4. Provide loose stops and moldings on inside of hollow metal work.
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5. Coordinate rabbet width between fixed and removable stops with type of glazing and 
type of installation indicated.

2.10 STEEL FINISHES

A. Prime Finish:  Apply manufacturer's standard epoxy primer immediately after cleaning and 
pretreating.

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer 
manufacturer for substrate; compatible with substrate and field-applied coatings despite 
prolonged exposure.

2. Refer to Section 099000 – PAINTING AND COATING for field-applied coating.

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 embedded and built-in anchors to verify actual locations before frame 
installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces.

B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, 
alignment, twist, and plumbness to the following tolerances:

1. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from 
jamb perpendicular to frame head.

2. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to 
plane of wall.

3. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel 
lines, and perpendicular to plane of wall.

4. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular line from 
head to floor.

C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware.

3.3 INSTALLATION

A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in 
place; comply with Drawings and manufacturer's written instructions.
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B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with 
ANSI/SDI A250.11.

1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged.

a. At fire-protection-rated openings, install frames according to NFPA 80.
b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.

c. Install frames with removable glazing stops located on secure side of opening.
d. Remove temporary braces necessary for installation only after frames have been 

properly set and secured.
e. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim 

as necessary to comply with installation tolerances.

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, 
and secure with postinstalled expansion anchors.

a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings.

3. Metal-Stud Partitions:  Solidly pack insulation behind frames.
4. Masonry Walls:  Coordinate installation of frames to allow for filling space between 

frames and masonry with insulation.
5. Concrete Walls:  Solidly fill space between frames and concrete with insulation.
6. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled 

expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces.

7. In-Place Gypsum Board Partitions:  Secure frames in place with postinstalled expansion 
anchors through floor anchors at each jamb.  Countersink anchors, and fill and make 
smooth, flush, and invisible on exposed faces.

8. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to overhead 
structural supports or substrates above frame unless frame is anchored to masonry or to 
other structural support at each jamb.  Bend top of struts to provide flush contact for 
securing to supporting construction.  Provide adjustable wedged or bolted anchorage to 
frame jamb members.

9. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances:

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head.

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall.

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall.

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor.

C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified 
below.  Shim as necessary.
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1. Non-Fire-Rated Standard Steel Doors:

a. Jambs and Head:  1/8 inch plus or minus 1/16 inch.
b. Between Edges of Pairs of Doors:  1/8 inch plus or minus 1/16 inch.
c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch.
d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 3/4 

inch.

2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80.
3. Smoke-Control Doors:  Install doors according to NFPA 105.

D. Glazing:  Comply with hollow metal manufacturer's written instructions.

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches o.c. and not more than 2 inches o.c. from each corner.

3.4 ADJUSTING AND CLEANING

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable.

B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

C. Metallic-Coated (Galvanized/Galvannealed) Surfaces:  Clean abraded areas and repair with 
galvanizing repair paint according to manufacturer's written instructions.

END OF SECTION
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SECTION 084110
ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within 
DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of 
the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Exterior aluminum-framed storefronts.
2. Exterior swing aluminum doors.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 079200 - JOINT SEALANTS for installation of joint sealants installed with 
aluminum-framed systems and for sealants to the extent not specified in this Section.

2. Section 087100 - DOOR HARDWARE for lock cylinders and keying.
3. Section 088000 - GLAZING for glazing requirements to the extent not specified in this 

Section.
4. Section 089000 - LOUVERS AND VENTS for units installed with aluminum-framed 

systems.

1.3 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design entrance and storefront system, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design criteria 
indicated.

B. General:  Provide aluminum-framed systems, including anchorage, capable of withstanding, 
without failure, the effects of the following:

1. Structural loads.
2. Thermal movements.
3. Dimensional tolerances of building frame and other adjacent construction.
4. Failure includes the following:

a. Deflection exceeding specified limits.
b. Thermal stresses transferred to building structure.
c. Framing members transferring stresses, including those caused by thermal and 

structural movements, to glazing.
d. Noise or vibration created by wind and thermal and structural movements.



NNEPRA ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS
WELLS STATION EXPANSION 084110 - 2

e. Loosening or weakening of fasteners, attachments, and other components.
f. Sealant failure.
g. Failure of operating units to function properly.

C. Structural Loads:  Wind and seismic loads as indicated on the Structural Drawings, but not less 
than that required by Code.

D. Deflection of Framing Members:

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 13 feet 6 
inches (and to 1/240 of clear span plus 1/4 inch for spans greater than 13 feet 6 inches or an 
amount that restricts edge deflection of individual glazing lites to 3/4 inch, whichever is 
less.

2. Deflection Parallel to Glazing Plane:  Limited to 1/360 of clear span or 1/8 inch, whichever 
is smaller, amount not exceeding that which reduces glazing bite to less than 75 percent of 
design dimension and that which reduces edge clearance between framing members and 
glazing or other fixed components directly below to less than 1/8 inch and clearance 
between members and operable units directly below to less than 1/16 inch.

E. Thermal Movements:  Provide aluminum-framed systems that allow for thermal movements 
resulting from the following maximum change (range) in ambient and surface temperatures.  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.

F. Air Infiltration:  Provide doors and storefront which comply with the following. Test unit in 
accordance with ASTM E 283.

1. Swinging Entrance Doors, ASHRAE Requirement:  1.0 cfm/sf maximum air leakage at a 
pressure differential of 1.57 psf. 

2. Storefront, ASHRAE Requirement:  0.06 cfm/sf maximum air leakage at a pressure 
differential of 1.57 psf or higher.

G. Water Leakage Test:  Test fixed framing system in accordance with ASTM E 331.

1. Test Pressure:  8 psf. 
2. Performance:  No leakage as defined in test method at specified test pressure.  No 

uncontrolled water penetrating system or appearing on normally exposed interior surfaces.

H. Solar Heat-Gain Coefficient:  Provide units with a whole-unit SHGC maximum as required by 
Code, determined according to NFRC 200 procedures.  Submit proof of compliance with 
submittals as specified.

I. Thermal Transmittance: Provide window units that have a U-value as required by Code rated in 
BTU/hour/sq. ft./degrees F at 15-mph exterior wind velocity, when tested in accordance with 
AAMA 1503.1. Test unit to be 4 ft. x 6 ft. Submit proof of compliance with submittals as 
specified.
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J. Condensation Resistance:  Provide aluminum-framed systems with fixed glazing and framing 
areas having condensation-resistance factor (CRF) of not less than 65 for fixed storefront units 
and not less than 55 for doors when tested according to AAMA 1503.

1.4 SUBMITTALS

A. Product Data:  Include installation instructions, construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for each type of product indicated. 
Indicate special procedures and perimeter conditions requiring special attention. 

B. Shop Drawings: Prepared under the supervision of a qualified professional engineer detailing 
fabrication and assembly of aluminum-framed systems.  For aluminum-framed systems.  Include 
plans, elevations, sections, details, and attachments to other work.

1. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

2. Include structural analysis of story drift and deflection from anticipated live loads, and 
determination whether head receptors are required.

3. Include details of provisions for system expansion and contraction and for draining 
moisture occurring within the system to the exterior.

4. For entrances, include hardware schedule and indicate operating hardware types, functions, 
quantities, and locations.

5. Wiring diagrams for power, signal, and control wiring.
6. Activation and safety devices.
7. Include full-size isometric details of each vertical-to-horizontal intersection of storefronts, 

showing the following: 

a. Joinery, including concealed welds. 
b. Anchorage. 
c. Expansion provisions
d. Glazing
e. Flashing and drainage. 

8. Include details showing interface with perimeter conditions to depict interface with 
adjacent thermal, weather, air and vapor barriers, and adjacent flashings.  

9. Shop drawings must be signed and stamped by a professional engineer. 

C. Delegated-Design Submittal:  For entrance and storefront systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation.  Show structural testing for 
attachment of the storefront to the existing structure.  Contractor should survey slab edge 
locations and conditions of the embeds to develop the attachment details. 

D. Samples for Verification:  For each type of exposed finish required, in manufacturer's standard 
sizes.

E. Qualification Data:  For Installer.
F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for aluminum-framed systems.
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G. Performance Reports:  Based on systems, components and glazing methods proposed for use on 
this Project, proof that units as glazed for this Project meet or exceed Code requirements for the 
following:

1. U-value.
2. Solar heat-gain coefficient.

H. Maintenance Data:  For aluminum-framed systems to include in maintenance manuals.
I. Warranties:  Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other 
structural data by a qualified professional engineer.

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice 
in the jurisdiction where Project is located and who is experienced in providing engineering 
services of the kind indicated.  Engineering services are defined as those performed for 
installations of entrance and storefront systems that are similar to those indicated for this Project 
in material, design, and extent.

C. Installer Qualifications:  Capable of assuming engineering responsibility and performing work of 
this Section and who is acceptable to manufacturer.

D. Accessible Entrances:  Comply with authorities having jurisdiction, local state building code and 
the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with 
Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)”, and 
Department of Transportation Americans with Disabilities Act (ADA) Standards for 
Transportation Facilities 2006.

E. Preinstallation Conference:  Conduct conference at Project site.  Review methods and procedures 
related to storefront system, including, but not limited to, the following: 

1. Review structural load limitations. 
2. Review and finalize construction schedule and verify availability of materials, Installer’s 

personnel, equipment, and facilities needed to make progress and avoid delays. 
3. Review required testing, inspection, and certifying procedures.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of structural supports for aluminum-framed systems 
by field measurements before fabrication and indicate measurements on Shop Drawings.

1. Established Dimensions:  Where field measurements cannot be made without delaying the 
Work, establish dimensions and proceed with fabricating aluminum-framed systems 
without field measurements.  Coordinate construction to ensure that actual dimensions 
correspond to established dimensions.
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1.7 WARRANTY

A. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components on which finishes fail within specified warranty period.  Warranty does not 
include normal weathering.

1. Warranty Period:  10 years from date of Substantial Completion.

B. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of automatic entrances that fail in materials or workmanship within specified 
warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.
b. Faulty operation of operators, controls, and hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use.

2. Warranty Period:  Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Storefront, 1-3/4 inch by 4-1/2 inch profile:

a. Basis of Design:  EFCO Corporation, 401 NT.
b. Kawneer North America, Trifab 400.
c. Oldcastle BuildingEnvelope, FG-1000.
d. Tubelite Inc., INT45.
e. YKK AP America Inc., YES 40 FS.

2. Doors, Medium Stile:

a. Basis of Design:  EFCO Corporation, D-300.
b. Kawneer North America, 350.
c. Oldcastle BuildingEnvelope, MS-375.
d. Tubelite Inc., Medium.
e. YKK AP America Inc., 35D.

2.2 MATERIALS

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.

1. Sheet and Plate:  ASTM B 209.
2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221.
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3. Extruded Structural Pipe and Tubes:  ASTM B 429.
4. Structural Profiles:  ASTM B 308/B 308M.
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M.

B. Steel Reinforcement:  With manufacturer's standard corrosion-resistant primer complying with 
SSPC-PS Guide No. 12.00 applied immediately after surface preparation and pretreatment.  Select 
surface preparation methods according to recommendations in SSPC-SP COM and prepare 
surfaces according to applicable SSPC standard.

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M.
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M.
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M.

2.3 FRAMING SYSTEMS

A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness 
required and reinforced as required to support imposed loads.

1. Construction:  Dual thermal-break.

B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 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. Where fasteners are subject to loosening or turning out from thermal and structural 
movements, wind loads, or vibration, use self-locking devices.

2. Reinforce members as required to receive fastener threads.
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system.

D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts 
complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements.

E. Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing 
compatible with adjacent materials.  Form exposed flashing from sheet aluminum finished to 
match framing and of sufficient thickness to maintain a flat appearance without visible deflection.

F. Framing System Gaskets and Sealants:  Manufacturer's standard recommended by manufacturer 
for joint type.

2.4 GLAZING SYSTEMS

A. Glazing:  As specified in Section 088000 - GLAZING.
B. Glazing Gaskets:  Manufacturer's standard compression types, replaceable, molded or extruded, 

that maintain uniform pressure and watertight seal.
C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric types.
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2.5 DOORS

A. Doors:  Manufacturer's standard glazed doors, for swing operation.

1. Door Construction: Mechanical clip fastening, SIGMA deep penetration plus welds and 1-
1/8 inch long fillet welds inside and outside of all four corners.  Glazing stops shall be 
hook-in type and EPDM glazing gaskets reinforced with non-stretchable cord.

2.6 DOOR HARDWARE

A. General:  Provide heavy-duty units in sizes and types recommended by entrance system and 
hardware manufacturers for entrances and uses indicated.

1. Opening-Force Requirements:

a. Egress Doors:  Not more than 30 lbf required to set door in motion and not more 
than 15 lbf required to open door to minimum required width.

B. Pivot Hinges: BHMA A156.4, Grade 1.
C. Locking Devices, General:  Do not require use of key, tool, or special knowledge for operation.

1. Opening-Force Requirements:

a. Delayed-Egress Locks:  Lock releases within 15 seconds after applying a force of 
not more than 15 lbf (67 N) for not more than 3 seconds.

b. Latches and Exit Devices:  Not more than 15 lbf (67 N) required to release latch.

D. Mortise Auxiliary Locks:  BHMA A156.5, Grade 1.
E. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to 

authorities having jurisdiction, for panic protection, based on testing according to UL 305.

1. Standard:  BHMA A156.3, Grade 1.

F. Cylinders:  As specified in Section 087100 - DOOR HARDWARE.
G. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for 

aluminum framing.
H. Operating Trim:  BHMA A156.6.
I. Closers:  With accessories required for a complete installation, sized as required by door size, 

exposure to weather, and anticipated frequency of use, and adjustable to meet field conditions and 
requirements for opening force.

1. Standard:  BHMA A156.4, Grade 1.

J. Concealed Overhead Holders:  BHMA A156.8, Grade 1.
K. Surface-Mounted Holders:  BHMA A156.16, Grade 1.
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L. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location 
indicated, with integral rubber bumper.

M. Weather Stripping:  Manufacturer's standard replaceable components.

1. Compression Type:  Made of ASTM D 2000, molded neoprene, or ASTM D 2287, molded 
PVC.

N. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed fasteners 
on mounting strip.

O. Silencers:  BHMA A156.16, Grade 1.
P. Thresholds:  Raised thresholds beveled with a slope of not more than 1:2, with maximum height 

of 1/2 inch (13 mm).

1. Standard:  BHMA A156.21.

Q. Finger Guards:  Manufacturer's standard collapsible neoprene or PVC gasket anchored to frame 
hinge-jamb at center-pivoted doors.

2.7 ACCESSORY MATERIALS

A. Insulating Materials:  As specified in Section 072100 - THERMAL INSULATION.
B. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified in Section 

079200 - JOINT SEALANTS.
C. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 

requirements except containing no asbestos, formulated for 30-mil thickness per coat.

2.8 FABRICATION

A. Form aluminum shapes before finishing.
B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of 

finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.
C. Framing Members, General:  Fabricate components that, when assembled, have the following 

characteristics:

1. Profiles that are sharp, straight, and free of defects or deformations.
2. Accurately fitted joints with ends coped or mitered.
3. Means to drain water passing joints, condensation occurring within framing members, and 

moisture migrating within the system to exterior.
4. Physical and thermal isolation of glazing from framing members.
5. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances.
6. Fasteners, anchors, and connection devices that are concealed from view to greatest extent 

possible.
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D. Mechanically Glazed Framing Members:  Fabricate for flush glazing (without projecting stops).
E. Door Frames:  Reinforce as required to support loads imposed by door operation and for installing 

hardware.

1. At exterior doors, provide compression weather stripping at fixed stops.
2. At interior doors, provide silencers at stops to prevent metal-to-metal contact.  Install three 

silencers on strike jamb of single-door frames and two silencers on head of frames for pairs 
of doors.

F. Doors:  Reinforce doors as required for installing hardware.

1. At pairs of exterior doors, provide sliding weather stripping retained in adjustable strip 
mortised into door edge.

2. At exterior doors, provide weather sweeps applied to door bottoms.

G. Hardware Installation:  Factory install hardware to the greatest extent possible.  Cut, drill, and tap 
for factory-installed hardware before applying finishes.

H. After fabrication, clearly mark components to identify their locations in Project according to Shop 
Drawings.

2.9 ALUMINUM FINISHES

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

B. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

C. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x (Chemical Finish:  
cleaned with inhibited chemicals; Chemical Finish:  conversion coating; Organic Coating:  
manufacturer's standard 3-coat, thermocured system consisting of specially formulated inhibitive 
primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color coat and clear 
topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight).  Coatings 
shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-compliant Hylar 5000 by 
Solvay; or equal.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
AAMA 2605 and with coating and resin manufacturers' written instructions.

1. Color and Gloss:  EFCO Mineral Brown.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas, with Installer present, for compliance with requirements for installation tolerances 
and other conditions affecting performance of work.

1. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A. General:

1. Comply with manufacturer's written instructions.
2. Do not install damaged components.
3. Fit joints to produce hairline joints free of burrs and distortion.
4. Rigidly secure nonmovement joints.
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration.
6. Seal joints watertight, unless otherwise indicated.

B. Metal Protection:

1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting 
contact surfaces with primer or by applying sealant or tape or installing nonconductive 
spacers as recommended by manufacturer for this purpose.

2. 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, condensation occurring within framing members, 
and moisture migrating within the system to exterior.

D. Set continuous sill members and flashing in full sealant bed as specified in Section 079200 - 
JOINT SEALANTS and to produce weathertight installation.

E. Install components plumb and true in alignment with established lines and grades, without warp 
or rack.

F. Install glazing as specified in Section 088000 - GLAZING.

1. Structural-Sealant Glazing:

a. Prepare surfaces that will contact structural sealant according to sealant 
manufacturer's written instructions to ensure compatibility and adhesion.  
Preparation includes, but is not limited to, cleaning and priming surfaces.

b. Install weatherseal sealant according to Section 079200 - JOINT SEALANTS and 
according to sealant manufacturer's written instructions to produce weatherproof 
joints.  Install joint filler behind sealant as recommended by sealant manufacturer.

G. Entrances:  Install to produce smooth operation and tight fit at contact points.

1. Exterior Entrances:  Install to produce tight fit at weather stripping and weathertight 
closure.

2. Field-Installed Hardware:  Install surface-mounted hardware according to hardware 
manufacturers' written instructions using concealed fasteners to greatest extent possible.

H. Erection Tolerances:  Install aluminum-framed systems to comply with the following maximum 
tolerances:
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1. Location and Plane:  Limit variation from true location and plane to 1/8 inch in 12 feet; 1/4 
inch over total length.

2. Alignment:

a. Where surfaces abut in line, limit offset from true alignment to 1/16 inch.
b. Where surfaces meet at corners, limit offset from true alignment to 1/32 inch.

3. Diagonal Measurements:  Limit difference between diagonal measurement to 1/8 inch.

3.3 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and prepare test reports.

B. Testing Services:  Testing and inspecting of representative areas to determine compliance of 
installed systems with specified requirements shall take place as follows and in successive stages 
as indicated on Drawings.  Do not proceed with installation of the next area until test results for 
previously completed areas show compliance with requirements.

1. Air Infiltration:  Areas shall be tested for air leakage of 1.5 times the rate specified for 
laboratory testing under Part 1 "Performance Requirements" Article, but not more than 
0.09 cfm/sq. ft. of fixed wall area when tested according to ASTM E 783 at a minimum 
static-air-pressure difference of 6.24 lbf/sq. ft.

2. Water Penetration:  Areas shall be tested according to ASTM E 1105 at a minimum cyclic 
static-air-pressure difference of 0.67 times the static-air-pressure difference specified for 
laboratory testing under Part 1 "Performance Requirements" Article, but not less than 4.18 
lbf/sq. ft.,  and shall not evidence water penetration.

3. Water Spray Test:  Before installation of interior finishes has begun, a minimum area of 75 
feet by 1 story of aluminum-framed systems designated by Architect shall be tested 
according to AAMA 501.2 and shall not evidence water penetration.

C. Repair or remove work where test results and inspections indicate that it does not comply with 
specified requirements.

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

3.4 ADJUSTING

A. Entrances:  Adjust operating hardware for smooth operation according to hardware manufacturers' 
written instructions.

1. For doors accessible to people with disabilities, adjust closers to provide a 3-second closer 
sweep period for doors to move from a 70-degree open position to 3 inches from the latch 
measured to the leading door edge.

END OF SECTION
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SECTION 084410
GLAZED ALUMINUM CURTAIN WALLS

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Glazed aluminum-framed curtain wall systems.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 078440 - FIRE-RESISTIVE JOINT SYSTEMS for perimeter fire-containment 
systems (safing insulation) field installed with glazed aluminum curtain wall systems.

2. Section 079200 - JOINT SEALANTS for installation of joint sealants installed with 
glazed aluminum curtain wall systems and for sealants to the extent not specified in this 
Section.

3. Section 084110 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS for 
entrance and storefront systems.

4. Section 088000 - GLAZING for glass and glazing of aluminum curtain wall systems.
5. Section 089000 - LOUVERS AND VENTS for units installed with glazed aluminum 

curtain wall systems.

1.3 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design glazed curtain wall, including comprehensive engineering analysis 
by a qualified professional engineer, using performance requirements and design criteria 
indicated.

B. General:  Provide glazed aluminum curtain wall systems, including anchorage, capable of 
withstanding, without failure, the effects of the following:

1. Structural loads.
2. Thermal movements.
3. Movements of supporting structure indicated on Drawings including, but not limited to, 

story drift, twist, column shortening, long-term creep, and deflection from uniformly 
distributed and concentrated live loads.

4. Dimensional tolerances of building frame and other adjacent construction.
5. Failure includes the following:
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a. Deflection exceeding specified limits.
b. Thermal stresses transferred to building structure.
c. Framing members transferring stresses, including those caused by thermal and 

structural movements, to glazing.
d. Noise or vibration created by wind and thermal and structural movements.
e. Loosening or weakening of fasteners, attachments, and other components.
f. Sealant failure.

C. Structural Loads: Wind and seismic loads as indicated on the Structural Drawings, but not less 
than that required by Code.

D. Structural-Test Performance:  Provide glazed aluminum curtain wall systems tested according 
to ASTM E 330 as follows:

1. When tested at positive and negative wind-load design pressures, systems do not 
evidence deflection exceeding specified limits.

2. When tested at 150 percent of positive and negative wind-load design pressures, systems, 
including anchorage, do not evidence material failures, structural distress, and permanent 
deformation of main framing members exceeding 0.2 percent of span.

3. Test Duration:  As required by design wind velocity but not less than 10 seconds.

E. Deflection of Framing Members:

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 13 feet 6 
inches, and to 1/240 of clear span plus 1/4 inch for spans greater than 13 feet 6 inches or 
an amount that restricts edge deflection of individual glazing lites to 3/4 inch, whichever 
is less.

2. Deflection Parallel to Glazing Plane:  Limited to 1/360 of clear span or 1/8 inch, 
whichever is smaller, amount not exceeding that which reduces glazing bite to less than 
75 percent of design dimension and which reduces edge clearance between framing 
members and glazing or other fixed components to less than 1/8 inch.

F. Story Drift:  Provide glazed aluminum curtain wall systems that accommodate design 
displacement of adjacent stories indicated.

1. Design Displacement:  As indicated on Drawings.
2. Test Performance:  No glass breakage, anchor failures, or structural damage when tested 

according to AAMA 501.4.

G. Thermal Movements:  Provide glazed aluminum curtain wall systems that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
temperatures.  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.

H. Air Infiltration:  Provide glazed aluminum curtain wall systems with maximum air leakage of 
0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E 283 at a minimum static-
air-pressure differential of 6.24 lbf/sq. ft.
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I. Water Penetration Under Static Pressure:  Provide aluminum glazed curtain wall systems that 
do not evidence water penetration when tested according to ASTM E 331 at a minimum 
differential static pressure of 20 percent of positive design wind load, but not less than 12 lbf/sq. 
ft.

1. Maximum Water Leakage:  No uncontrolled water penetrating systems or appearing on 
systems' normally exposed interior surfaces from sources other than condensation.  Water 
controlled by flashing and gutters that is drained to exterior and cannot damage adjacent 
materials or finishes is not considered water leakage.

J. Condensation Resistance:  Provide glazed aluminum curtain wall systems with condensation-
resistance factor (CRF) of not less than 75 when tested according to AAMA 1503.

K. Solar Heat-Gain Coefficient:  Provide units with a whole-unit SHGC maximum as required by 
Code, determined according to NFRC 200 procedures.  Submit proof of compliance with 
submittals as specified.

L. Thermal Transmittance: Provide window units that have a U-value as required by Code rated in 
BTU/hour/sq. ft./degrees F at 15-mph exterior wind velocity, when tested in accordance with 
AAMA 1503.1. Test unit to be 4 ft. x 6 ft. Submit proof of compliance with submittals as 
specified.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes.

B. Shop Drawings:  Prepared by or under the supervision of a qualified professional engineer 
detailing fabrication and assembly of glazed aluminum curtain wall systems.

1. Include structural analysis of story drift and deflection from anticipated live loads, and 
determination whether head receptors are required.

2. Include weatherproofing, drainage and anchorage provisions.  
3. Include details, materials, adjacent and adjacent construction.  Include isometric views of 

complex intersections.

C. Delegated-Design Submittal:  For glazed curtain wall system indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation.

D. Samples for Verification:  For each type of exposed finish required, in manufacturer's standard 
sizes.

E. Fabrication Sample:  Of each vertical-to-horizontal intersection of systems, made from 12-inch 
lengths of full-size components and showing details of the following:

1. Joinery.
2. Anchorage.
3. Expansion provisions.
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4. Glazing.
5. Flashing and drainage.

F. Performance Reports:  Based on systems, components and glazing methods proposed for use on 
this Project, proof that units as glazed for this Project meet or exceed Code requirements for the 
following:

1. U-value.
2. Solar heat-gain coefficient.

G. Compatibility Test Reports:  Test reports by glazing and/or sealant manufacturers that show 
chemical compatibility and adhesion (if required) between all non-aluminum components 
including, but not limited, to:

1. Gaskets
2. Insulated glass edge seals
3. Setting blocks
4. Anti-walk blocks
5. End dams
6. Sealants
7. Silicone sheet membrane flashing

H. Welding certificates.
I. Qualification data for Installer.
J. Field quality-control test reports.
K. Warranties:  Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other 
structural data by a qualified professional engineer.

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in the state the project is located, and who is experienced in providing engineering 
services of the kind indicated.  Engineering services are defined as those performed for 
installations of glazed curtain wall system that are similar to those indicated for this Project in 
material, design, and extent.

C. Installer Qualifications:  Capable of assuming engineering responsibility and performing Work 
of this Section and who is acceptable to manufacturer.

D. Product Options:  Information on Drawings and in Specifications establishes requirements for 
systems' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by 
dimensions, arrangements, alignment, and profiles of components and assemblies as they relate 
to sightlines, to one another, and to adjoining construction.  Performance characteristics are 
indicated by criteria subject to verification by one or more methods including preconstruction 
testing, field-testing, and in-service performance.
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E. Welding:  Qualify procedures and personnel according to AWS D1.2, "Structural Welding 
Code--Aluminum."

F. Installation Sequence Conference:  Conduct conference at Project site to review sequence of 
installation of curtain wall systems, including installation of joint sealants, flashing, and glass.  
Conference shall be attended by all installers of applicable components.

G. Mockups:  Build mockups to demonstrate aesthetic effects and set quality standards for 
fabrication and installation.

1. Build mockup of typical wall area as indicated on Drawings.
2. Build mockup in sequence recommended by manufacturer including installation of joint 

sealants, flashing and glass.
3. The construction of the mockup shall be observed by all tradesmen constructing the 

curtain wall system.

H. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01. Review methods and procedures related to glazed aluminum curtain wall systems 
including, but not limited to, the following:

1. Review structural load limitations.
2. Review installation sequence, including installation of sealants, flashing, and glass.
3. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays.
4. Review required testing, inspecting, and certifying procedures.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify actual locations of structural supports for glazed aluminum curtain 
wall systems by field measurements before fabrication and indicate measurements on Shop 
Drawings.

1. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating glazed aluminum curtain 
wall systems without field measurements.  Coordinate construction to ensure that actual 
dimensions correspond to established dimensions.

1.7 WARRANTY

A. Special Assembly Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of glazed aluminum curtain wall systems that do not comply with 
requirements or that deteriorate as defined in this Section within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.
b. Noise or vibration caused by thermal movements.
c. Deterioration of metals and other materials beyond normal weathering.
d. Water leakage.
e. Failure of operating components to function normally.
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2. Warranty Period:  Three years from date of Substantial Completion.

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components on which finishes fail within specified warranty period.  Warranty does 
not include normal weathering.

1. Warranty Period:  Ten years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Curtain Wall - Pressure Plate System:

a. Basis of Design:  Kawneer North America, 1600 System 1.
b. EFCO Corporation.
c. Oldcastle BuildingEnvelope.
d. Wausau.
e. YKK AP America Inc.

2.2 FRAMING SYSTEMS

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated.

1. Sheet and Plate:  ASTM B 209
2. Extruded Bars, Rods, Shapes, and Tubes:  ASTM B 221 
3. Extruded Structural Pipe and Tubes:  ASTM B 429.

B. Steel Reinforcement:  With manufacturer's standard corrosion-resistant primer complying with 
SSPC-PS Guide No. 12.00 applied immediately after surface preparation and pretreatment.  
Select surface preparation methods according to recommendations in SSPC-SP COM and 
prepare surfaces according to applicable SSPC standard.

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M.
2. Cold-Rolled Sheet and Strip:  ASTM A 611.
3. Hot-Rolled Sheet and Strip:  ASTM A 570/A 570M.

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components.

D. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials.

1. Where fasteners are subject to loosening or turn out from thermal and structural 
movements, wind loads, or vibration, use self-locking devices.

2. Reinforce members as required to receive fastener threads.
3. Where acceptable, use exposed fasteners with countersunk Phillips screw heads.
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4. Finish exposed portions to match framing system.
5. At movement joints, use slip-joint linings, spacers, and sleeves of material and type 

recommended by manufacturer.

E. Anchors:  Three-way adjustable anchors that accommodate fabrication and installation 
tolerances in material and finish compatible with adjoining materials and recommended by 
manufacturer.

1. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements.

F. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials.

G. Joint Sealants:  Provide manufacturer recommended sealants for seams and joints within 
aluminum framing system.

2.3 GLAZING SYSTEMS

A. Glazing:  As specified in Section 088000 - GLAZING.
B. Glazing Gaskets:  Manufacturer's standard compression types, replaceable, molded or extruded, 

that maintain uniform pressure and watertight seal.
C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric types.

2.4 SPANDREL PANELS

A. Insulated Spandrel Panels:  Laminated, metal-faced flat panels with no deviations in plane 
exceeding 0.8 percent of panel dimension in width or length.

1. Overall Panel Thickness:  As indicated on Drawings.
2. Exterior and Interior Skin:  Aluminum.

a. Thickness:  Manufacturer's standard for finish and texture indicated.
b. Finish:  Matching framing system.
c. Texture:  Smooth.
d. Backing Sheet:  Manufacturer's standard.
e. Core:  Manufacturer's standard.

2.5 ACCESSORY MATERIALS

A. Perimeter Fire-Containment Systems (Safing Insulation):  Specified in Section 078440 - FIRE-
RESISTANT JOINT SYSTEMS.

B. Insulating Materials:  Specified in Section 072100 - THERMAL INSULATION.
C. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 

requirements except containing no asbestos, formulated for 30-mil thickness per coat.
D. Silicone Membrane:  Pre-cured silicone sheet that is physically and chemically compatible with 

the approved silicone sealant for the curtain wall system.  
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E. Foam Tape:  Foam glazing tape with adhesive on one side.  Select the thickness and width to 
provide an adequate air and water seal and to provide adequate clamping pressure to silicone 
flashing.  

2.6 FABRICATION

A. Form aluminum shapes before finishing.
B. Fabricate components that, when assembled, have the following characteristics:

1. Sharp profiles, straight and free of defects or deformations.
2. Accurately fitted joints with ends coped or mitered.
3. Internal guttering systems or other means to drain water passing joints, condensation 

occurring within framing members, and moisture migrating within the system to exterior.
4. Physical and thermal isolation of glazing from framing members.
5. Accommodations for thermal and mechanical movements of glazing and framing to 

prevent glazing-to-glazing contact and to maintain required glazing edge clearances.

C. 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.

D. After fabrication, clearly mark components to identify their locations in Project according to 
Shop Drawings.

2.7 ALUMINUM FINISHES

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

B. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

C. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x (Chemical Finish:  
cleaned with inhibited chemicals; Chemical Finish:  conversion coating; Organic Coating:  
manufacturer's standard 3-coat, thermocured system consisting of specially formulated 
inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color 
coat and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin by 
weight).  Coatings shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-
compliant Hylar 5000 by Solvay; or equal.  Prepare, pretreat, and apply coating to exposed 
metal surfaces to comply with AAMA 2605 and with coating and resin manufacturers' written 
instructions.

1. Color and Gloss:  To match storefront.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of work.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:

1. Comply with manufacturer's written instructions.
2. Do not install damaged components.
3. Fit joints to produce hairline joints free of burrs and distortion.
4. Rigidly secure nonmovement joints.
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints.
6. Seal joints watertight, unless otherwise indicated.

B. Connecting and Sealing to Adjacent Enclosure Systems: 

1. At locations where the curtain wall will be installed adjacent to back vented and drained 
rain screen wall systems, connect the curtain wall to the water-resistive barrier of the 
adjacent wall system with silicone membrane flashing.  

2. Seal and clamp the silicone membrane into the curtain wall glazing pocket. 

a. Use a sealant that is compatible with the silicone membrane and the silicone in the 
joints of the curtain wall system.    

b. Use an L-shaped pressure bar with applied foam tape to clamp the silicone 
membrane to the curtain wall mullion.   

3. Notch the stem on vertical mullions as needed to install flashing at the tops and bottoms 
of the curtain wall.  Flashing shall be continuously sealed and clamped into the curtain 
wall glazing pocket and sealed to adjacent air barrier or enclosure system as indicated on 
the Drawings.  Install similar flashing at the jambs of the curtain wall to provide 
continuous perimeter flashing.  

4. At locations where the curtain wall will be installed adjacent to roofing systems connect 
the curtain wall to the roofing vapor barrier and the roof membrane. The roofing vapor 
barrier may be adhered directly to the inboard side of the curtain wall.  Provide a metal 
backpan if needed to allow for this connection. Connect the roofing membrane to the 
curtain wall by transitioning the roof membrane to a silicone sheet membrane. 

a. Provide stainless steel sheet or foil-faced membrane as needed to transition 
between the roofing membrane and the silicone sheet.  

b. Seal and clamp the silicone sheet into the curtain wall as described above.   

C. Metal Protection:
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1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape or installing 
nonconductive spacers as recommended by manufacturer for this purpose.

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint.

D. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior.

E. Install components plumb and true in alignment with established lines and grades.
F. Coordinate with glazing and installation of glazing which is specified in Section 088000 - 

GLAZING.
G. Coordinate with sealants and installation of perimeter sealants which is specified in Section 

079200 - JOINT SEALANTS.
H. Coordinate with insulation and installation of insulation which is specified in Section 072100 - 

THERMAL INSULATION.
I. Coordinate with materials and installation for perimeter fire-containment systems (safing 

insulation) which is specified in Section 078440 - FIRE-RESISTIVE JOINT SYSTEMS.
J. Erection Tolerances:  Install glazed aluminum curtain wall systems to comply with the 

following maximum tolerances:

1. Plumb:  1/8 inch in 10 feet ; 1/4 inch in 40 feet.
2. Level:  1/8 inch in 20 feet ; 1/4 inch in 40 feet.
3. Alignment:

a. Where surfaces abut in line or are separated by reveal or protruding element up to 
1/2 inch wide, limit offset from true alignment to 1/16 inch.

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 
wide, limit offset from true alignment to 1/8 inch.

c. Where surfaces are separated by reveal or protruding element of 1 inch wide or 
greater, limit offset from true alignment to 1/4 inch.

4. Location:  Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length.

3.3 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and prepare test reports.

B. Testing Services:  Testing and inspecting of representative areas to determine compliance of 
installed system with specified requirements shall take place as follows and in successive stages 
as indicated on Drawings.  Do not proceed with installation of the next area until test results for 
previously completed areas show compliance with requirements.

1. Air Infiltration:  Areas shall be tested for air leakage of 1.5 times the rate specified under 
Part 1 "Performance Requirements" Article, but not more than 0.09 cfm/sq. ft. of fixed 
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wall area when tested according to ASTM E 783 at a minimum static-air-pressure 
differential of 6.24 lbf/sq. ft.

2. Water Penetration:  Areas shall be tested according to ASTM E 1105 at minimum static-
air-pressure difference of 0.67 times the pressure specified under Part 1 "Performance 
Requirements" Article, but not less than 6.24 lbf/sq. ft. and shall not evidence water 
penetration.

3. Water Spray Test:  After the installation of minimum area of 75-feet-by-2-story glazed 
aluminum curtain wall system has been completed but before installation of interior 
finishes has begun, a 2-bay area of system designated by Architect shall be tested 
according to AAMA 501.2 and shall not evidence water penetration.

C. Repair or remove work where test results and inspections indicate that it does not comply with 
specified requirements.

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

END OF SECTION
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SECTION 087100 
 DOOR HARDWARE 

 

PART 1 –GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. All of the Contract Documents, including General and Supplementary Conditions and 

Division 1 General Requirements, apply to the work of this section. 
 

1.2 DESCRIPTION OF THE WORK 
 

A. The work of this section includes the furnishing of door hardware as shown on the 
Drawings and as herein specified for the proper operation of wood and hollow metal doors 
which, without limiting the generality thereof includes: 

 
1. Furnishing all required templates and schedules. 
2. Installation Instructions. 
3. Delivery of door hardware under this Section to the Contractor for installation. 
4. Coordinate work with related trades. 

 
B. Sustainable Design Intent: Comply with project requirements intended to achieve sustainable 

design, measured and documented according to the LEED Green Building Rating System, of 
the US Green Building Council. Refer to Section 018110, SUSTAINABLE DESIGN 
REQUIREMENTS for certification level and certification requirements 

 
1.3 RELATED WORK 

 
A. Examine Contract Documents for requirements that affect work of this Section. Other 

Specification Sections that relate directly to work of this Section include, but are not limited 
to: 

 
1. Section 062000 – FINISH CARPENTRY 
2. Section 081113- METAL DOORS AND FRAMES 
3. Section 084313 – ALUMINUM-FRAMED STOREFRONTS 
4. Division 26 – ELECTRICAL 
5. Division 28 – ELECTRONIC SAFETY AND SECURITY 

 
1.4 REFERENCES 

 
A. Comply with applicable requirements of the following standards. Where these standards 

conflict with other specified requirements, the most restrictive requirements shall 
govern. 

 
1. Americans with Disabilities Act (ADA): 

Providing Accessibility and Usability for Physically Handicapped People. 
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2. Door and Hardware Institute (DHI): 
Ref. 1 Recommended Locations for Builders Hardware. 

1.5 SUBMITTALS: 
 

A. Schedules: Submit a complete Hardware Schedule, in DHI vertical format through the General 
Contractor for approval by the ARCHITECT/SPECIFIER. The Schedule shall list the 087100 
Specification Hardware Set number next to the Schedule Heading Number and shall include a 
Door Index listing doors in numerical order with Schedule Heading Numbers and a condensed 
list of products, manufacturers, and quantities scheduled therein. Submittal shall be in Electronic 
PDF Format. 

 
B. Catalog Cuts: Include with the Schedule two sets of catalogue cuts, together with product data 

sheets and installation instructions of all hardware items. 
 

C. Templates: All required templates shall be furnished in accordance with the schedule. Furnish 
templates to the door and frame manufacturer sufficiently in advance so as not to delay progress 
of the work. However, no templates shall be issued or materials ordered until the schedule has 
been approved. 

 
D. Samples: A sample of each item of hardware the successful bidder proposes to furnish shall be 

submitted for approval not later than ten (10) days after being requested. After review. samples 
shall be returned to the Supplier. 

 
E. Shop Drawings: Details of electrified door hardware, indicating the following: 

 
1. Wiring Diagrams: Detail wiring for power, signal, and control systems and 

differentiate between manufacturer-installed and field-installed wiring. Include 
the following: 

 
a. System schematic. 
b. Point-to-point wiring diagram. 
c. Riser diagram. 
d. Elevation of each door. 

 
2. Detail interface between electrified door hardware and fire alarm access control 

and building control and security systems. 
 

1.6 WARRANTY/GUARANTEE 
 

A. Attention is directed to the provisions of the CONDITIONS OF THE CONTRACT regarding 
warranties for the Work. 

 
B. Manufacturers shall provide their standard warranties/guarantees for work under this Section. 

However, such warranties/guarantees shall be in addition to, and not in lieu of, all other 
liabilities which the manufacturers may have by law or by other provisions of the Contract 
Documents. 

 
1.7 KEYING 
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A. Grandmaster Key and Master Key all locks and cylinders into a new Interchangeable Core 

Key System as directed by the Owner. Basis of design shall be Medeco X4. 
 

B. The General Contractor shall provide all cylinders with Construction Cores for use during 
construction. Permanent cores shall be shipped directly to the Owner for installation after job 
completion. All Construction Cores shall be returned to the Supplier upon substantial 
completion of the project (non-returned Cores shall be subject to invoicing). 

 
C. The hardware supplier shall prepare an internal Keying Legend for the purpose of discussion 

in establishing the Permanent Keying Hierarchy. General Contractor shall arrange for a 
meeting with the Owner to finalize keying for this job. Owner shall approve the final Keying 
Legend Submittal. 

 
D. Furnish the following quantities of keys (Owner to verify): 

 
Four (4) ........................ Grand Master Keys 
Four (4) ........................ Master Keys each Set 
Three    (3) ....................... Change Keys each locking device 
Six (6) ........................ Construction Master Keys 
Two (2)......................... Control Keys 

 
Keys shall be stamped, “DO NOT DUPLICATE”. 

 
E. Installation of permanent cores shall be the responsibility of the Contractor as directed by the 

Owner. 
 

1.8 SPECIAL REQUIREMENTS 
 

A. Hardware Supplier shall determine conditions and materials of all doors and frames for proper 
application of hardware. 
 

B. Hardware Supplier shall be responsible for the accuracy of the quantities, sizes, finish and 
proper hardware to be furnished, whether specifically listed or not, and shall be responsible for 
determining all details, such as and of doors, bevel of locks, etc. 

 
C. All lever trim for door locks to hazardous areas such as Mechanical, Electrical, Elevator 

Machine Rooms, etc., shall have a tactile surface to comply with requirements of the Authority 
Having Jurisdiction. 

 
D. Tools for Maintenance: All special tools packed with hardware items shall be saved and turned 

over to the Owner upon completion of the Work. 
 

E. Lock fronts, flush bolt faces, and strikes shall be beveled in accordance with manufacturer's 
standards. 

 
F. Furnish strikes as required by details. 
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G. Handing of doors shall be verified by this supplier. 

 
H. Refer to Hollow Metal, Wood and Aluminum Sections regarding adequate blocking and 

reinforcing for surface applied hardware. The use of thru-bolts shall be prohibited. 
 

I. All electrified hardware items are to be interfaced with the Fire Alarm System and/or 
Security System. 

 
CR = Card Reader 
DC = Door Contact (Sentrol 1076) 
PS = Power Supply 
RX = Request to Exit 

 
J. Hardware not specifically listed for a particular opening shall be the same as hardware 

scheduled for similar openings. 
 

PART 2 - PRODUCTS 
 

2.0 QUALITY ASSURANCE 
 

A. Hardware shall be furnished as specified herein. 
 

B. All hardware shall be entirely free from imperfection in manufacture and finish. It is the 
responsibility of the Hardware Supplier to follow the manufacturers' catalogue requirements 
for the proper size and weight of hardware and fastenings, and the proper function of hardware 
in each case. All door sizes are to be noted on the Door Schedule and all hardware shall be in 
strict accordance with requirements of height, width, and thickness. 

 
2.1 QUALITY OF MATERIALS 

 
A. The numbers used below to set a standard of quality for the major products for this project are 

taken from the catalogs of those manufacturers whose names appear parentheses. Equivalent 
products of other manufacturers are acceptable provided said products are equal to the items 
specified in quality, weight, design, and function. 

 
ITEM MANUFACTURERS 
Continuous Hinges (ABH) McKinney, Select 
Locksets (Schlage) Frascio, Sargent 
Exit Devices (Von Duprin) Detex, Sargent 
Closers (Norton) Dorma 
Pulls (Rockwood) Hager, Trimco 
OH Stops (ABH) GJ, Rixson 
Thresholds/Gasketing (Pemko) NGP, Reese 
ADA Power Operators (Dorma) LCN, Motion Access 

 
2.2 CONTINUOUS HINGES 
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A. Continuous Hinges for all doors shall be stainless steel, ABH A5500. Furnish EPT cutouts 

where required. 
 

Width of hinges shall be determined by trim conditions. 
 

2.3 LOCKSETS 
 

A. Unless noted otherwise, Locksets shall be heavy-duty mortise type, Schlage “L9000-03A” 
Lever Trim, in functions as noted in the Hardware Sets below. 

 
B. All locks shall be furnished with 2-3/4 in. backset and wrought box strikes. 

 
C. Furnish strikes with extended lips at deep reveals and where required to protect trim from 

being marred by latchbolt. At Prs. of Doors, strike shall be 7/8” Lip-to-Center. 
 

D. Furnish Interchangeable Core Cylinders for all locking devices on this project. 
 

2.4  EXIT DEVICES 
 A. Exit Devices shall be Von Duprin “98” Series, in applications as noted in the HW Sets below. 
  Furnish narrow stile devices where required. 
 B. Lever trim shall match lockset trim. 
 
2.5 CLOSERS 

 
A. Unless otherwise indicated in the HW Sets below, Overhead Surface Closers shall be Norton, 

non-sized, ADA approved, as follows 
 

Exterior Doors 7500-SS-Top Jamb 
Interior Doors 7500-SS Series. Furnish arm functions as noted in the HW Sets 

below. 
 

B. Unless specified otherwise, closers shall be mounted on that side of the opening least 
objectionable to the public view. Provide parallel arm type at reverse bevel conditions. 

 
C. Template and install all door closers for the maximum degree of opening as indicated on the 

drawings (except where built in stops are specified). 
 
D. Dorma STA-8900 is an acceptable equal. 
 

2.6 DOOR PULLS/PROTECTION PLATES 
 

A. Special Pulls shall be Rockwood RM3312-MP-90” x Type 12XHD. Midposts to be located 
10” below Top Post. 
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B. Flush Pulls shall be Rockwood 94. 
 
C. Push Bars shall be Rockwood SP47 x Type 12XHD. 
 
D. Kick Plates shall be Rockwood K1062, 10” high x 2” LWOD. 

 

2.7 STOPS 
 

A. Overhead Stops shall be ABH N-9020 Series. N-1020 Series acceptable (if required by Door 
Manufacturer). Furnish Special Template for Top Jamb Closers/ADA Operators. 

 
2.8 GASKETING/THRESHOLDS 

 
A. Gasketing shall be Pemko S773BL, applied at head and jambs. 

 
B. Sweeps shall be Pemko 315SSN. 
 
C. Rain Drips shall be Pemko 346C and shall be furnished for all exterior doors. 

 
D. Thresholds for exterior outswing doors shall be Pemko 2705AKT. Refer to specific details. 

 
E. All Thresholds shall be cut-in around mullions, frame members, stops, mullions (not butted 

up against) and shall provide a continuous surface across the full width of the opening from 
jamb to jamb. All Thresholds shall be properly sealed, grouted and/or caulked and set in a 
full bed of mastic. 

 

2.9 ADA POWER OPERATORS 
 

A. ADA Power Operators shall be Dorma ED250-FINE. Furnish (2) BEA 10MS31J-B 
Touchless Actuators (locate as directed). Furnish Weatherproof Housing at exterior 
locations. Interface Operators with Electrified Hardware and Access Control System. 
Operators shall be furnished and installed by factory trained, AAADM Certified technicians. 
Furnish necessary Safety Sensors/Signage as required my awarded Door Manufacturer. 

 
2.10 MISCELLANEOUS 

 
A. Furnish (1) Knox Box, Model 3200-R. Locate as directed. 

 
B. Electric Power Transfers shall be ABH PT180-12WIRE-EZ. 
 
C. Electric Strikes shall be Von Duprin 6200/6300 Series to suit application. 
 

2.11 FINISHES 
 

A. Unless otherwise noted, finish shall be as follows: 
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1. Continuous Hinges, Locksets, Exit Devices, Protection Plates, etc. shall be 
POLISHED stainless steel (US32/629). Plates shall be B.S. .062 ga. 

2. Pulls (& Posts) shall be Polished Stainless Steel, US32-316 Alloy. 
3. Thresholds shall be Aluminum. 
4. Closers shall be painted aluminum (689). 
5. Adhesive Gasketing shall be Black. 

 
PART 3 - EXECUTION 

 
3.01 MOUNTING POSITIONS 

 
A. Mounting heights given are centerline heights from finished floor. 

 
B. Hinges: Position top hinge five inches below head, bottom hinge ten inches above finished 

floor and intermediate hinge equally spaced between top and bottom hinges. 
 

C. Locksets/Exit Devices: Unless shown otherwise, locate center of levers 40 inches above 
finished floor (or per manufacturers standard locations). 

 
D. Overhead Closers: 

 
1. Verify each head condition prior to furnishing door closers. 

 
2. Surface-mounted on Door: Surface shoe application for standard operation and soffit 

plate application for parallel arms. Provide special shoe plates and brackets where 
specified or where required by job conditions. 

 
3. Set hardware plumb, level and in exact alignment and location. Conceal and 

countersink fasteners wherever possible. 
 

3.02 ADJUSTING, CLEANING AND PROTECTION 
 

A. Adjust hardware items to work smoothly, easily and correctly. 
 

B. Clean exposed surfaces using non-abrasive materials and methods recommended by the 
manufacturer of the hardware being cleaned. Remove and replace work, which cannot be 
successfully cleaned, as judged solely by the Architect. 

 
C. Provide temporary protection to ensure work being done without damage or deterioration at 

time of Final Acceptance. Levers shall be kept covered with heavy cloth, and other hardware 
shall be protected against damage until Substantial Completion of the Project. Remove 
protections and reclean as necessary immediately prior to Final Acceptance. 

 
3.03 COMPLETION AND CONTINUED MAINTENANCE 

 
A. Before completion of work of this  Section,  inspect  work  with Architect and adjust and  

correct work to leave operating parts in perfect operating condition, jointing to adjacent 
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material tight, surfaces without blemishes or stains, work properly executed and complete, 
and defects and damaged work replaced or corrected. 

 
3.04 HARDWARE SETS 

 
A. Each Hardware Set listed below represents the complete hardware requirements for one 

opening (single door or pair of doors). Furnish the quantities required of each set for the 
work. 

 
B. The numbers used opposite locksets/exit devices to identify the function are Schlage/Von 

Duprin numbers. 
 

C. HW Sets that do not appear on the Door Schedule shall be considered “Not Used” and/or 
saved for future use. 

 
D. Security items are listed below the individual Hardware Sets for Hardware Set coordination 

and templating for doors and frames only. Refer to Security Section for details. 
 

HW-1 
101A 
 
2 Continuous Hinges 
1 Electric Exit Device RX-QEL-9847TL/NL x 376T (Nightlatch) 
1 Electric Exit Device RX-QEL-9847EO (Exit Only) 
2 Electric Power Transfers 
2 Pulls Special 
1 ADA Power Operator 
1 Closer 
2 OH Stops 
Gasketing By Door Manufacturer 
1 Threshold 
CR, DC & PS By Security 
24V/120V 
 
HW-2 
101B, 111 
 
1 Continuous Hinge 
1 Deadlock Adams Rite MS1950P x (2) Cylinders 
1 Push Bar 
1 Pull Special 
1 ADA Power Operator 
1 OH Stop 
Gasketing By Door Manufacturer 
1 Threshold 
120V 
 
HW-3 
103A, 113A 
 
2 Spring Hinges 1552 
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1 Lockset 26 (Exit) 
1 Set Gasketing 
 
HW-4 
102, 112 
 
1 Continuous Hinge 
1 Electric Lockset RX-26 (Exit) 
1 Electric Power Transfer 
1 Electric Strike 
1 Flush Pull 
1 Closer 
1 Kick Plate 
1 OH Stop 
1 Set Gasketing 
1 Sweep 
1 Threshold 
CR, DC & PS By Security 
 
HW-5 
103, 113 
 
1 Continuous Hinge 
1 Electric Exit Device RX-98NL-OP-F x 110NL 
1 Electric Power Transfer 
1 Electric Strike 
1 Flush Pull 
1 Closer 
1 Kick Plate 
1 OH Stop 
1 Set Gasketing 
1 Sweep 
1 Threshold 
CR, DC & PS By Security 
24V 
 
 

- END OF SECTION - 
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SECTION 088000
GLAZING

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Glass and glazing for the following products and applications:

a. Glazed entrances and storefronts specified in Section 084110 - ALUMINUM-
FRAMED ENTRANCES AND STOREFRONTS.

b. Glazed curtain walls specified in Section 084410 - GLAZED ALUMINUM 
CURTAIN WALLS.

1.3 DEFINITIONS

A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, or both, as 
defined in referenced glazing publications.

B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to 
ASTM C 1036.

C. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a 
specified gas.

D. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining 
and cleaning coated glass contrary to manufacturer's written instructions.  Defects include 
peeling, cracking, and other indications of deterioration in metallic coating.

E. Deterioration of Laminated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining 
and cleaning laminated glass contrary to manufacturer's written instructions.  Defects include 
edge separation, delamination materially obstructing vision through glass, and blemishes 
exceeding those allowed by referenced laminated-glass standard.

1.4 PERFORMANCE REQUIREMENTS

A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind 
and impact loads (where applicable) without failure, including loss or glass breakage 
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attributable to the following:  defective manufacture, fabrication, and installation; failure of 
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or other 
defects in construction.

B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  
Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass 
lites in the thickness designations indicated for various size openings, but not less than 
thicknesses and in strengths (annealed or heat treated) required to meet or exceed the following 
criteria:

1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, 
according to the following requirements:

a. Specified Design Wind Loads:  As required by Code.
b. Specified Design Snow Loads for Sloped Glazing:  As required by Code.
c. Probability of Breakage for Vertical Glazing:  8 lites per 1000 for lites set 

vertically or not more than 15 degrees off vertical and under wind action.

1) Load Duration:  60 seconds or less.

d. Probability of Breakage for Sloped Glazing:  1 lite per 1000 for lites set more than 
15 degrees off vertical and under wind and snow action.

1) Load Duration:  30 days.

e. Maximum Lateral Deflection:  For the following types of glass supported on all 4 
edges, provide thickness required that limits center deflection at design wind 
pressure to 1/50 times the short side length or 1 inch, whichever is less.

1) For monolithic-glass lites heat-treated to resist wind loads.
2) For insulating glass.
3) For laminated-glass lites.

f. Minimum Glass Thickness for Exterior Lites:  Not less than 6 mm.

C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures acting on glass 
framing members and glazing components.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

D. Thermal and Optical Performance Properties:  Provide glass with performance properties 
specified based on manufacturer's published test data, as determined according to procedures 
indicated below:

1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick.
2. For laminated-glass lites, properties are based on products of construction indicated.
3. For insulating-glass units, properties are based on units with lites 6.0 mm thick and a 

nominal 1/2-inch-wide interspace.
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4. Center-of-Glass Values:  Based on using LBL-44789 WINDOW 6.3 computer program 
for the following methodologies:

a. U-Factors:  NFRC 100 expressed as Btu/ sq. ft. x h x deg F.
b. Solar Heat Gain Coefficient:  NFRC 200.
c. Solar Optical Properties:  NFRC 300.

1.5 SUBMITTALS

A. Product Data:  For each glass product and glazing material indicated.
B. Samples: 12-inch- square Samples for each type of glass and glass assembly, glazing sealants.
C. Glazing Schedule:  Use same designations indicated on Drawings for glazed openings in 

preparing a schedule listing glass types and thicknesses for each size opening and location.
D. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that 

products furnished comply with requirements.

1. For solar-control low-e-coated glass, provide documentation demonstrating that 
manufacturer of coated glass is certified by coating manufacturer.

E. Qualification Data:  For installers.
F. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer 

indicating glazing sealants were tested for adhesion to glass and glazing channel substrates and 
for compatibility with glass and other glazing materials.

G. Product Test Reports:  For each type of glazing products:
H. Warranties:  Special warranties specified in this Section.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has completed glazing similar in 
material, design, and extent to that indicated for this Project; whose work has resulted in glass 
installations with a record of successful in-service performance..

B. Source Limitations for Glass:  Obtain the following through one source from a single 
manufacturer for each glass type:  clear float glass, laminated glass and insulating glass.

C. Source Limitations for Glass Sputter-Coated with Solar-Control Low-E Coatings:  Where solar-
control low-e coatings of a primary glass manufacturer that has established a certified fabricator 
program is specified, obtain sputter-coated solar-control low-e-coated glass in fabricated units 
from a manufacturer that is certified by coated-glass manufacturer.

D. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one source 
from a single manufacturer for each product and installation method indicated.

E. Elastomeric Glazing Sealant Product Testing:  Obtain sealant test results for product test reports 
in "Submittals" Article from a qualified testing agency based on testing current sealant 
formulations within a 36-month period.
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1. Sealant Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM C 1021 to conduct the testing indicated.

2. Test elastomeric glazing sealants for compliance with requirements specified by 
reference to ASTM C 920, and where applicable, to other standard test methods.

F. Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric glazing sealant 
manufacturers, for testing indicated below, samples of each glazing material type, tape sealant, 
gasket, glazing accessory, and glass-framing member that will contact or affect elastomeric 
glazing sealants:

1. Use ASTM C 1087 to determine whether priming and other specific joint preparation 
techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, 
tape sealants, gaskets, and glazing channel substrates.

2. Submit not fewer than eight pieces of each type of material, including joint substrates, 
shims, joint-sealant backings, secondary seals, and miscellaneous materials.

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
4. For materials failing tests, obtain sealant manufacturer's written instructions for 

corrective measures, including the use of specially formulated primers.
5. Testing will not be required if elastomeric glazing sealant manufacturers submit data 

based on previous testing of current sealant products for adhesion to, and compatibility 
with, glazing materials matching those submitted.

G. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201.

1. Subject to compliance with requirements, obtain safety glazing products permanently 
marked with certification label of the Safety Glazing Certification Council or another 
certification agency] acceptable to authorities having jurisdiction.

2. Where glazing units, including Kind FT glass and laminated glass, are specified in Part 2 
articles for glazing lites more than 9 sq. ft. in exposed surface area of one side, provide 
glazing products that comply with Category II materials, for lites 9 sq. ft. or less in 
exposed surface area of one side, provide glazing products that comply with Category I 
or II materials, except for hazardous locations where Category II materials are required 
by 16 CFR 1201 and regulations of authorities having jurisdiction.

H. Glazing Publications:  Comply with published recommendations of glass product manufacturers 
and organizations below, unless more stringent requirements are indicated.  Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards.

1. GANA Publications:  GANA Laminated Division's "Laminated Glass Design Guide" 
and GANA's "Glazing Manual."

2. AAMA Publications:  AAMA GDSG-1, "Glass Design for Sloped Glazing," and 
AAMA TIR-A7, "Sloped Glazing Guidelines."

3. IGMA Publication for Sloped Glazing:  IGMA TB-3001, "Sloped Glazing Guidelines."
4. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for 

Sealed Insulating Glass Units."

I. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Build mockup for types of windows indicated, in locations shown on Drawings.
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J. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions and as needed to 
prevent damage to glass and glazing materials from condensation, temperature changes, direct 
exposure to sun, or other causes.

B. For insulating-glass units that will be exposed to substantial altitude changes, comply with 
insulating-glass manufacturer's written recommendations for venting and sealing to avoid 
hermetic seal ruptures.

1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers and when 
glazing channel substrates are wet from rain, frost, condensation, or other causes.

1. Do not install liquid glazing sealants when ambient and substrate temperature conditions 
are outside limits permitted by glazing sealant manufacturer or below 40 deg F.

1.9 WARRANTY

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, 
made out to the Owner and signed by coated-glass manufacturer agreeing to replace coated-
glass units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below.

1. Warranty Period:  Ten years from date of Substantial Completion.

B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form, made out 
to the Owner and signed by laminated-glass manufacturer agreeing to replace laminated-glass 
units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below.

1. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 GLASS PRODUCTS

A. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.

1. Building Product Disclosure and Optimization, Environmental Product Declarations 
(EPD): Type III EPD.

B. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise 
indicated; of kind and condition indicated.
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1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated.

2. For uncoated glass, comply with requirements for Condition A.
3. For coated vision glass, comply with requirements for Condition C (other coated glass).

C. Coated Float Glass:  Pyrolytic and vacuum deposited coatings on glass in conformance with 
ASTM C 1376.

D. Uncoated Tinted Float Glass:  Class 2, complying with other requirements specified.

1. Tint Color:  As selected by the Architect.
2. Visible Light Transmittance:  As standard with manufacturer.

E. Tempered Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; Kind FT; 
1/4 inch thick unless indicated otherwise.

F. Patterned Glass:  ASTM C 1036, Type II (patterned and wired flat glass), Class 1 (clear), 
Form 3 (patterned); and of quality, finish, and pattern specified.

G. Laminated Glass:  ASTM C 1172, and complying with testing requirements in 16 CFR 1201 for 
Category II materials, and with other requirements specified.  Use materials that have a proven 
record of no tendency to bubble, discolor, or lose physical and mechanical properties after 
fabrication and installation.

1. Construction for Framed Units:  Laminate glass with polyvinyl butyral interlayer to 
comply with interlayer manufacturer's written recommendations.

2. Construction for Units with Exposed Edges:  Laminate glass with cast-in-place and 
cured-transparent-resin interlayer to comply with interlayer manufacturer's written 
recommendations.

3. Interlayer Thickness:  0.030 inch (0.76 mm) thick for vertical glazing, 0.060 inch 
(1.52 mm) thick for sloped glazing.

4. Interlayer Color:  Clear unless otherwise indicated.

2.2 GLAZING SEALANTS

A. General:  Provide products of type indicated, complying with the following requirements:

1. Compatibility:  Verify glazing sealants that are compatible with one another and with 
other materials they will contact, including glass products, seals of insulating-glass units, 
interlayer of laminated glass, and glazing channel substrates, under conditions of service 
and application, as demonstrated by sealant manufacturer based on testing and field 
experience.

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation.

3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full 
range.

4. VOC Emissions: Provide sealants in compliance with the requirements of the California 
Department of Public Health's "Standard Method for the Testing and Evaluation of 
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers."
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5. VOC Content: 

a. Structural Glazing Adhesives:  100 g/L.
b. Architectural Sealants:  250 g/L.

6. Methylene chloride and perchloroethylene may not be intentionally added to sealants.

B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied chemically curing sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint 
substrates.

1. Single-Component Neutral- and Basic-Curing Silicone Glazing Sealants:

a. Dow Corning Corporation; 790.
b. GE Silicones; SilPruf LM SCS2700.
c. Tremco Inc.; Spectrem 1.

2.3 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids 
content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with 
or without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; packaged on rolls with a release paper backing; and complying with 
ASTM C 1281 and AAMA 800 for project conditions.

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive 
on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with 
AAMA 800 for the following types:

1. Type 1, for glazing applications in which tape acts as the primary sealant.
2. Type 2, for glazing applications in which tape is used in combination with a full bead of 

liquid sealant.

2.4 MISCELLANEOUS GLAZING MATERIALS

A. General:  Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation.

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 

minus 5.
D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness 

required by glass manufacturer to maintain glass lites in place for installation indicated.
E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 

walking).
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F. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to 
obtain fire-resistance rating.

G. Mirror Mastic:  An adhesive setting compound, asbestos-free, produced specifically for setting 
mirrors and certified by both mirror manufacturer and mastic manufacturer as compatible with 
glass coating and substrates on which mirrors will be installed.

1. VOC Emissions: Provide adhesives in compliance with the requirements of the California 
Department of Public Health's "Standard Method for the Testing and Evaluation of 
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers."

2. VOC Content: 250 g/L or less.
3. Methylene chloride and perchloroethylene may not be intentionally added to adhesives.
4. Do not use adhesives that contain urea formaldehyde.

H. Mirror Hardware, Top and Bottom Aluminum J-Channels:  Aluminum extrusions with a return 
deep enough to produce a glazing channel to accommodate mirrors of thickness indicated and in 
lengths required to cover bottom and top edges of each mirror in a single piece.

2.5 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions of 
product manufacturer and referenced glazing publications, to comply with system performance 
requirements.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces 
square edges with slight kerfs at junctions with outdoor and indoor faces.

C. Grind smooth and polish exposed glass edges and corners.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine framing glazing, with Installer present, for compliance with the following:

1. Manufacturing and installation tolerances, including those for size, squareness, and 
offsets at corners.

2. Presence and functioning of weep system.
3. Minimum required face or edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  
Remove coatings not firmly bonded to substrates.
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3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications.

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by Project conditions during installation.

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from 
Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or 
other imperfections that, when installed, could weaken glass and impair performance and 
appearance.

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of 
compatible sealant suitable for heel bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
G. Provide spacers for glass lites where length plus width is larger than 50 inches as follows:

1. Locate spacers directly opposite each other on both inside and outside faces of glass.  
Install correct size and spacing to preserve required face clearances, unless gaskets and 
glazing tapes are used that have demonstrated ability to maintain required face clearances 
and to comply with system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant 
width.  With glazing tape, use thickness slightly less than final compressed thickness of 
tape.

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 
in glazing channel, as recommended in writing by glass manufacturer and according to 
requirements in referenced glazing publications.

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

3.4 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops.

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to 
make them fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover 
horizontal framing joints by applying tapes to jambs and then to heads and sills.
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D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  
Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until just before each glazing unit is installed.
F. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 

compression gaskets formed and installed to lock in place against faces of removable stops.  
Start gasket applications at corners and work toward centers of openings.

3.5 SEALANT GLAZING (WET)

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass 
lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding 
into glass channel and blocking weep systems until sealants cure.  Secure spacers or spacers and 
backings in place and in position to control depth of installed sealant relative to edge clearance 
for optimum sealant performance.

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 
of sealant to glass and channel surfaces.

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

3.6 CLEANING AND PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 
to framing held away from glass.  Do not apply markers to glass surface.  Remove 
nonpermanent labels, and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction 
operations, including weld splatter.  If, despite such protection, contaminating substances do 
come into contact with glass, remove substances immediately as recommended by glass 
manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, 
alkaline deposits, or stains; remove as recommended in writing by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 
natural causes, accidents, and vandalism, during construction period.

END OF SECTION
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SECTION 089000
LOUVERS AND VENTS

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Fixed extruded-aluminum louvers and frames to be installed in Aluminum-Framed 
Storefront and Glazed Aluminum Curtain Wall.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:

1. Section 079200 - JOINT SEALANTS for sealants installed in perimeter joints between 
louver frames and adjoining construction.

2. Section 084110 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS for 
storefront framing.

3. Section 084410 - GLAZED ALUMINUM CURTAIN WALL.
4. Division 23 - HEATING, VENTILATING AND AIR CONDITIONING for louvers that 

are a part of mechanical equipment.

1.3 DEFINITIONS

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to 
this Section unless otherwise defined in this Section or in referenced standards.

B. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to 
channels in jambs and mullions, which carry it to bottom of unit and away from opening.

1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Provide louvers capable of withstanding the effects of gravity loads 
and wind loads and stresses within limits and under conditions indicated without permanent 
deformation of louver components, noise or metal fatigue caused by louver blade rattle or 
flutter, or permanent damage to fasteners and anchors.  Wind pressures shall be considered to 
act on vertical projection of louvers.  Loads as required by Code.

B. Seismic Performance:  Provide louvers capable of withstanding the effects of earthquake 
motions as required by code.
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C. Thermal Movements:  Provide louvers that allow for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures by preventing 
buckling, opening of joints, overstressing of components, failure of connections, and other 
detrimental effects.  Base engineering calculation on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range):  120 deg F ambient; 180 deg F material surfaces.

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and 

attachments to other Work.  Show blade profiles, angles, and spacing.

1. For installed louvers indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer responsible for their 
preparation.

2. Include sill, jambs, and head details showing the integration with adjacent air and water 
barriers.

3. Include details of the continuous sill pan with upturned back and end dams. Note on 
drawings how continuity will be maintained at the sill pan corners.

C. Samples for Verification:  For each type of metal finish required.
D. Qualification Data:  For professional engineer.
E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency or by manufacturer and witnessed by a qualified testing agency, for each type of 
louver.

1.6 QUALITY ASSURANCE

A. Source Limitations:  Obtain louvers and vents through one source from a single manufacturer 
where indicated to be of same type, design, or factory-applied color finish.

B. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.2, "Structural Welding Code--Aluminum."

C. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet Metal 
Manual" for fabrication, construction details, and installation procedures.

1.7 PROJECT CONDITIONS

A. Field Measurements:  Verify louver openings by field measurements before fabrication and 
indicate measurements on Shop Drawings.

1. Established Dimensions:  Where field measurements cannot be made without delaying 
the Work, establish opening dimensions and proceed with fabricating louvers without 
field measurements.  Coordinate construction to ensure that actual opening dimensions 
correspond to established dimensions.
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PART 2 - PRODUCTS

2.1 FIXED, EXTRUDED-ALUMINUM LOUVERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Airolite Company, LLC.
2. American Warming and Ventilating.
3. Construction Specialties, Inc.
4. Industrial Louvers, Inc.

B. Horizontal Storm-Resistant Louvers:

1. Louver Depth:  As indicated on the Drawings.
2. Frame and Blade Nominal Thickness:  As required to comply with structural performance 

requirements, but not less than 0.080 inch.
3. Performance Requirements:  AMCA 550.
4. AMCA Seal:  Mark units with AMCA Certified Ratings Seal.
5. Free Area:  Comply with requirements indicated on the Drawings.

C. General:  Provide screen at each exterior louver.  Secure screens to louver frames with stainless-
steel machine screws, spaced a maximum of 6 inches from each corner and at 12 inches o.c.  
Fabricate frames with mitered corners to louver sizes indicated.

1. Screen Location for Fixed Louvers:  Interior face.
2. Screening Type:  Bird screening, aluminum, 1/2-inch-square mesh, 0.063-inch wire

2.2 ALUMINUM FINISHES

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

B. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

C. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x (Chemical Finish:  
cleaned with inhibited chemicals; Chemical Finish:  conversion coating; Organic Coating:  
manufacturer's standard 3-coat, thermocured system consisting of specially formulated 
inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color 
coat and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin by 
weight).  Coatings shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-
compliant Hylar 5000 by Solvay; or equal.  Prepare, pretreat, and apply coating to exposed 
metal surfaces to comply with AAMA 2605 and with coating and resin manufacturers' written 
instructions.

1. Color and Gloss:  As selected by Architect from manufacturer's full range.  To match 
Aluminum-Framed Storefront and Glazed Aluminum Curtain Wall.
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D. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable only if they are within the range of approved Samples, or shall not exceed DE*a*b* 
of 2.0 from a single control sample. Noticeable variations in the same piece are not acceptable.'

2.3 MATERIALS

A. Aluminum Extrusions:  ASTM B 221, alloy 6063-T5 or T-52.
B. Aluminum Sheet:  ASTM B 209, alloy 3003 or 5005 with temper as required for forming, or as 

otherwise recommended by metal producer for required finish.
C. Fasteners:  Of same basic metal and alloy as fastened metal or 300 Series stainless steel, unless 

otherwise indicated.  Do not use metals that are incompatible with joined materials.
D. Postinstalled Fasteners for Concrete and Masonry:  Torque-controlled expansion anchors, made 

from stainless-steel components, with capability to sustain, without failure, a load equal to 4 
times the loads imposed, for concrete, or 6 times the load imposed, for masonry, as determined 
by testing per ASTM E 488, conducted by a qualified independent testing agency.

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

2.4 FABRICATION, GENERAL

A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble units as 
necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
coordinated installation.

B. Maintain equal louver blade spacing, including separation between blades and frames at head 
and sill, to produce uniform appearance.

C. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances 
made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 
sealant joints.

D. Integral sills shall include a continuous sill pan with back and end dams. Water that runs off the 
louver shall be collected in the sill pan and drained away from the building.

E. Include supports, anchorages, and accessories required for complete assembly.
F. Provide vertical mullions of type and at spacings indicated, but not more than recommended by 

manufacturer, or 72 inches o.c., whichever is less.

1. Fully Recessed Mullions:  Provide mullions fully recessed behind louver blades.  Where 
length of louver exceeds fabrication and handling limitations, fabricate with close-fitting 
blade splices designed to permit expansion and contraction.

G. Join frame members to each other and to fixed louver blades with fillet welds concealed from 
view, unless otherwise indicated or size of louver assembly makes bolted connections between 
frame members necessary.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and openings, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of 
anchorages that are to be embedded in concrete or masonry construction.  Coordinate delivery 
of such items to Project site.

3.3 INSTALLATION

A. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work.
B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where 

required to protect metal surfaces and to make a weathertight connection.
C. Form closely fitted joints with exposed connections accurately located and secured.
D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 

indicated.
E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no 

evidence remains of corrective work.  Return items that cannot be refinished in the field to the 
factory, make required alterations, and refinish entire unit or provide new units.

F. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying 
a heavy coating of bituminous paint on surfaces that will be in contact with concrete, masonry, 
or dissimilar metals.

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 
where weathertight louver joints are required.  Comply with Section 079200 - JOINT 
SEALANTS for sealants applied during louver installation.

3.4 ADJUSTING AND CLEANING

A. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to 
remove fingerprints and soil during construction period.  Do not let soil accumulate until final 
cleaning.

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 
harmful to finishes.  Thoroughly rinse surfaces and dry.

C. Restore louvers and vents damaged during installation and construction so no evidence remains 
of corrective work.  If results of restoration are unsuccessful, as determined by Architect, 
remove damaged units and replace with new units.
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1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss 
of, and is compatible with, factory-applied finish coating.

END OF SECTION
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SECTION 092110
GYPSUM BOARD ASSEMBLIES

PART 1 - GENERAL

1.1 GENERAL PROVISIONS

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections 
within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this 
Section of the Specifications.

1.2 DESCRIPTION OF WORK

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following:

1. Interior gypsum wallboard.
2. Acoustic insulation (sound attenuation batts) in gypsum wallboard assemblies.
3. Non-load-bearing steel framing, including angles in partial-height partitions.
4. Marking and identification for fire- and smoke-partitions.

B. Related Work: The following items are not included in this Section and are specified under the 
designated Sections:
1. Section 061000 - ROUGH CARPENTRY for wood framing and plywood backing 

panels.

1.3 PERFORMANCE REQUIREMENTS

A. Structural Performance:  

1. Design framing system to maintain clearances at openings, to allow for construction 
tolerances, and to accommodate live load deflection of primary building structure.

2. Provide metal framing engineered to meet code  requirements, project requirements, 
required heights, and the following deflection criteria. For gypsum board assemblies 
without applied rigid finishes L/240; for gypsum board assemblies with applied rigid 
finishes such as tile, stone, wood paneling L/360. Lateral load 5 psf except at shafts. 
Lateral load at shafts shall be required based on analysis of equipment and systems using 
shafts.

3. Provide fire stop tracks capable of withstanding deflection within limits and under 
conditions indicated.

B. Marking and Identification for Fire- and Smoke-Partitions:  Fire walls, fire barriers, fire 
partitions, smoke barriers, smoke partitions and other walls required to have protected openings 
or penetrations shall be effectively and permanently identified with signs or stenciling. Such 
identification shall: 

1. Be located in accessible concealed floor, floor-ceiling or attic spaces; and 
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2. Locate within 15 feet of end of each wall and repeat at intervals not exceeding 30 feet 
measured horizontally along the wall or partition; and 

3. Include lettering not less than 3 inches in height with a minimum 3/8 inch stroke in 
contrasting color, incorporating the suggested wording: "FIRE AND/OR SMOKE 
BARRIER - PROTECT ALL OPENINGS," or other wording.

4. Exception: Walls in Group R-2 occupancies that do not have a removable decorative 
ceiling allowing access to the concealed space.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Shop Drawings:  If materials and systems other than those specified and those indicated on the 

Drawings are proposed for use, submit shop drawings signed and sealed by a structural engineer 
licensed in the jurisdiction of the project certifying proposed systems meet code and project 
requirements. and specified deflection criteria.

C. Samples: Full-size Sample in 12-inch-long length for each trim accessory indicated.

1.5 QUALITY ASSURANCE

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency.

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated according to ASTM E 90 and classified according to 
ASTM E 413 by an independent testing agency.

C. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft.  in 
surface area to demonstrate aesthetic effects and set quality standards for materials and 
execution.

1. Install mockups for the following:

a. Each level of gypsum board finish indicated for use in exposed locations.
b. Each texture finish indicated.

2. Apply or install final decoration indicated, including painting and wallcoverings, on 
exposed surfaces for review of mockups.

3. Simulate finished lighting conditions for review of mockups.
4. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion.

1.6 STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against damage from 
weather, condensation, direct sunlight, construction traffic, and other causes.  Stack panels flat 
to prevent sagging.
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1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent.

B. Do not install interior products until installation areas are enclosed and conditioned.
C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 

damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal, unless 
otherwise indicated.

2. Protective Coating:  Manufacturer's standard corrosion-resistant zinc coating, unless 
otherwise indicated.

3. Recycled Content:  Use minimum recycled content of 25%.

2.2 SUSPENSION SYSTEM COMPONENTS

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch-diameter wire, 
or double strand of 0.0475-inch-diameter wire.

B. Hanger Attachments to Concrete:

1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching 
wire hangers and capable of sustaining, without failure, a load equal to 5 times that 
imposed by construction as determined by testing according to ASTM E 488 by an 
independent testing agency.

a. Type:  Postinstalled, expansion anchor.

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter.
D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 

inch and minimum 1/2-inch-wide flanges with depth as required for span and loading and 
indicated on Drawings.

E. Furring Channels (Furring Members): 0.0538-inch bare-steel thickness, with minimum 1/2-
inch- wide flanges, 3/4 inch deep.
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F. Grid Suspension System for Ceilings:  ASTM C 645, direct-hung system composed of main 
beams and cross-furring members that interlock.

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

a. Armstrong World Industries, Inc.; Drywall Grid Systems.
b. Chicago Metallic Corporation; Drywall Furring System.
c. USG Corporation; Drywall Suspension System.

2. Performance Requirements:  Ceiling support system shall support a live load of 6 psf 
minimum at L/240.

2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. California Expanded Metals Co. (CEMCO).
2. EB Metal U.S.
3. Marino\WARE.
4. Studco Building Systems.

B. Steel Studs and Runners:  ASTM C 645.

1. Minimum Base-Steel (Uncoated) Thickness:  0.0296 inches (20 gage).
2. Dimpled studs meeting performance values for equivalent standard studs are acceptable.

C. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 
indicated.

1. Minimum Base-Metal Thickness: 0.0312 inch (20 gauge).

D. Cold-Rolled Channel Bridging:  0.0538-inch bare-steel thickness, with minimum 1/2-inch- wide 
flanges.

1. Depth:  1-1/2 inches.
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel.

E. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.

1. Minimum Base-Metal Thickness: 0.0312 inch (20 gauge).
2. Depth:  1-1/2 inches.

F. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and 
other properties required to fasten steel members to substrates.

G. Isolation Strip at Exterior Walls: Adhesive-backed, closed-cell foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size.



NNEPRA GYPSUM BOARD ASSEMBLIES
WELLS STATION EXPANSION 092110 - 5

2.4 INTERIOR GYPSUM BOARD

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. CertainTeed Gypsum, Inc.
2. Georgia-Pacific (G-P) Gypsum.
3. National Gypsum Company.
4. United States Gypsum Company (USG).

B. Gypsum Wallboard:  ASTM C 1396.

1. Available Products: USG; SHEETROCK EcoSmart Panels.
2. Thickness:  1/2 inch and 5/8 inch as indicated.
3. Long Edges:  Tapered.
4. Building Product Disclosure and Optimization, Environmental Product Declarations 

(EPD): Type III EPD.
5. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold certification.

C. Gypsum Wallboard, Fire-Resistant Type X:  ASTM C 1396.

1. Available Products: USG; SHEETROCK EcoSmart Panels Firecode X.
2. Thickness:  5/8 inch.
3. Long Edges:  Tapered.
4. Building Product Disclosure and Optimization, Environmental Product Declarations 

(EPD): Type III EPD.
5. Building Product Disclosure and Optimization, Material Ingredients: Health Product 

Declaration (HPD) or Declare product labels.
6. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold certification.

2.5 TRIM ACCESSORIES

A. Interior Trim:  ASTM C 1047.

1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc, with flanges for 
mechanical fastening, unless otherwise indicated.

2. Shapes:

a. Cornerbead.
b. Bullnose bead.
c. LC-Bead:  J-shaped; exposed long flange receives joint compound.
d. Expansion (control) joint. For control joints in fire rated walls provide Cemco FAS 

093X fire-rated control joint or equal.
e. Curved-Edge Cornerbead:  With notched or flexible flanges.

B. Aluminum Trim:  Extruded accessories of profiles and dimensions indicated.

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:
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a. Fry Reglet Corp.
b. Gordon, Inc.
c. Pittcon Industries.

2. Aluminum:  Alloy and temper with not less than the strength and durability properties of 
ASTM B 221, Alloy 6063-T5.

3. Finish:  Corrosion-resistant primer compatible with joint compound and finish materials 
specified.

2.6 JOINT TREATMENT MATERIALS

A. General:  Comply with ASTM C 475/C 475M.
B. Joint Tape:

1. Interior Gypsum Wallboard:  Paper.

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats.

1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound.

2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 
trim flanges, use setting-type taping compound.

3. Fill Coat:  For second coat, use setting-type, sandable topping compound.
4. Finish Coat:  For third coat, use setting-type, sandable topping compound.
5. Skim Coat:  For final coat of Level 5 finish, use setting-type, sandable topping 

compound.

2.7 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations.

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate.

1. Low-Emitting Materials: Provide adhesives in compliance with the requirements of the 
California Department of Public Health's "Standard Method for the Testing and 
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers."

2. VOC Content: 50 g/L or less.
3. Methylene chloride and perchloroethylene may not be intentionally added to adhesives.
4. Do not use adhesives that contain urea formaldehyde.

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch thick.

2. For fastening cementitious tile backing units, use screws of type and size recommended 
by panel manufacturer.
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3. For fastening abuse-resistant gypsum panels, use Type S 'high-low' screws.
4. For fastening impact-resistant gypsum panels, use Type S 'high-low' screws.

D. Acoustic Insulation, Sound Attenuation (Batts) Blankets:  ASTM C 665, Type I (blankets 
without membrane facing) produced by combining thermosetting resins with mineral fibers 
manufactured from glass, slag wool, or rock wool.

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

a. CertainTeed Corporation; NoiseReducer.
b. Johns Manville; Unfaced Formaldehyde-Free Fiber Glass Insulation.
c. Knauf Insulation; EcoBatt.
d. Owens Corning; PINK Next Gen Fiberglass Sound Attenuation Batts (SAB).
e. Owens Corning; Thermafiber SAFB FF.
f. Rockwool (formerly Roxul); AFB evo.

2. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of 
assembly.

3. Building Product Disclosure and Optimization, Environmental Product Declarations 
(EPD).

4. Recycled Content:  Use minimum recycled content of 25%.
5. Building Product Disclosure and Optimization, Material Ingredients: Health Product 

Declaration (HPD) or Declare product labels.
6. Low-Emitting Materials, General Emissions Evaluation: GreenGuard Gold certification.

E. Acoustical Sealant:  Manufacturer's standard nondrying, nonhardening, nonskinning, 
nonstaining, gunnable, joint sealant, recommended for sealing interior concealed joints to 
reduce airborne sound transmission.

1. Available Products, for Concealed and Exposed Joints:  Subject to compliance with 
requirements, manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:

a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant.
b. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant.
c. USG; SHEETROCK Acoustical Sealant.

2. Available Products, for Concealed Joints Only:  Subject to compliance with 
requirements, manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:

a. OSI (a division of Henkel); Pro-Series SC-175.
b. Pecora Corp.; BA-98.
c. Tremco, Inc.; Tremco Acoustical/Curtainwall Sealant.

3. Low-Emitting Materials: Provide sealants in compliance with the requirements of the 
California Department of Public Health's "Standard Method for the Testing and 
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 
Environmental Chambers."
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4. VOC Content, Architectural Sealants: 250 g/L or less.
5. Methylene chloride and perchloroethylene may not be intentionally added to sealants.

2.8 IDENTIFICATION LABELS FOR FIRE- AND SMOKE-PARTITIONS

A. Identification Labels:  Self-adhesive signs, to comply with applicable local Code.

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

a. Fire Wall Signs, Inc.
b. Marking & Identification Tape.
c. My Safety Sign.
d. Safety Supply Warehouse.

2. Text: "FIRE AND SMOKE BARRIER - PROTECT ALL OPENINGS".

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames 
and framing, for compliance with requirements and other conditions affecting performance.

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold 
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and that 
hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction.

3.3 INSTALLATION, GENERAL

A. Installation Standard:  ASTM C 754. Also comply with requirements in ASTM C 840 that apply 
to framing installation.

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction.

C. Install bracing at terminations in assemblies.
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D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members.  Frame both sides of joints independently.

3.4 INSTALLING SUSPENSION SYSTEMS

A. Install suspension system components in sizes and spacings indicated on Drawings, but not less 
than those required by referenced installation standards for assembly types and other assembly 
components indicated.

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure 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 suspension system.

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices.

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards.

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to 
inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
substrate, and in a manner that will not cause hangers to deteriorate or otherwise fail.

4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail.

5. Do not attach hangers to steel roof deck.
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 

that extend through forms.
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.
F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems 

meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track.
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G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes.

3.5 INSTALLING FRAMED ASSEMBLIES

A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall.

B. Install studs so flanges within framing system point in same direction.
C. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural 

supports or substrates above suspended ceilings, except where partitions are indicated to 
terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above 
ceiling.

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies.

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on doorframes; install 
runner track section (for cripple studs) at head and secure to jamb studs.

a. Install two studs at each jamb, unless otherwise indicated.
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

clearance from jamb stud to allow for installation of control joint in finished 
assembly.

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 
structure.

3. Other Framed Openings:  Frame openings other than door openings the same as required 
for door openings, unless otherwise indicated.  Install framing below sills of openings to 
match framing required above door heads.

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure.

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated.

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.
6. Curved Partitions:

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs.
b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs.  On straight lengths of not less than 2 studs at ends of arcs, place studs 6 
inches o.c.

D. Direct Furring: Attach to concrete or masonry with stub nails, screws designed for masonry 
attachment, or powder-driven fasteners spaced 24 inches o.c.
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3.6 APPLYING AND FINISHING PANELS, GENERAL

A. Comply with ASTM C 840.
B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 

abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels 
not less than one framing member.

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch of open space between panels.  Do not force into place.

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back blocking is provided behind end joints.  Do not place tapered 
edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not 
make joints other than control joints at corners of framed openings.

E. Form control and expansion joints with space between edges of adjoining gypsum panels.
F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 

etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch- wide joints to install sealant.

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations, and trim 
edges with edge trim where edges of panels are exposed.  Seal joints between edges and 
abutting structural surfaces with acoustical sealant.

H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to 
open (unsupported) edges of stud flanges first.

I. Wood Framing: Install gypsum panels over wood framing, with floating internal corner 
construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber, 
including floor joists and headers. Float gypsum panels over these members or provide control 
joints to counteract wood shrinkage.

3.7 APPLYING INTERIOR GYPSUM BOARD

A. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing, unless otherwise indicated.

2. On partitions/walls, apply gypsum panels to minimize end joints.
3. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

B. Multilayer Application:
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1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to 
framing members and offset face-layer joints 1 framing member, 16 inches minimum, 
from parallel base-layer joints, unless otherwise indicated or required by fire-resistance-
rated assembly.

2. On partitions/walls, apply gypsum board indicated for 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, unless otherwise indicated or required by fire-resistance-rated assembly.  Stagger 
joints on opposite sides of partitions.

3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer 
either vertically (parallel to framing) or horizontally (perpendicular to framing) with 
vertical joints offset at least one furring member.  Locate edge joints of base layer over 
furring members.

4. Fastening Methods:  Fasten base layers and face layers separately to supports with 
screws.

C. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate 
(other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum 
board manufacturer's written recommendations and temporarily brace or fasten gypsum panels 
until fastening adhesive has set.

D. Curved Surfaces:

1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, 
across curved surface plus 12-inch-long straight sections at ends of curves and tangent to 
them.

2. For double-layer construction, fasten base layer to studs with screws 16 inches o.c.  
Center gypsum board face layer over joints in base layer, and fasten to studs with screws 
spaced 12 inches o.c.

3.8 INSTALLING TRIM ACCESSORIES

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions.

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations 
approved by Architect for visual effect.

C. Interior Trim:  Install in the following locations:

1. Cornerbead:  Use at outside corners, unless otherwise indicated.
2. LC-Bead:  Use at exposed panel edges.
3. Curved-Edge Cornerbead:  Use at curved openings.

D. Aluminum Trim:  Install in locations indicated on Drawings.
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3.9 FINISHING GYPSUM BOARD

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration.  Promptly remove residual joint compound from adjacent surfaces.

B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended 

for tape.
D. Gypsum Board Finish Levels: Comply with GA-214. Finish panels to levels indicated below:

1. Level 1:  Ceiling plenum areas and concealed areas not exposed to view.
2. Level 2:  Panels that are substrate for tile.
3. Level 3:  Not Used.
4. Level 4:  Panel surfaces that will be exposed to view (typical panels).
5. Level 5:  Not Used.

3.10 INSTALLING IDENTIFICATION FOR FIRE- AND SMOKE-PARTITIONS

A. Marking and Identification for Fire- and Smoke-Partitions:  Permanently install as required by 
Code.

3.11 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged, or exhibit mold growth.  Repair of 
damaged panels in place is not acceptable.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

END OF SECTION
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	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:

	1.3 DEFINITIONS
	A. Cast-in-Place Architectural Concrete:  Formed concrete that is exposed to view on surfaces of completed structure or building and that requires special concrete materials, formwork, placement, or finishes to obtain specified architectural appearance.
	B. Cementitious Materials:  Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.
	C. Design Reference Sample:  Sample designated by Architect in the Contract Documents that reflects acceptable surface quality and appearance of cast-in-place architectural concrete.
	D. Reveal:  Projection of coarse aggregate from matrix or mortar after completion of exposure operations.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Description of Methods and Sequence of Placement.  For each type of specially-finished concrete provide description of methods and sequence of placement.
	C. Certificates: Prior to installation submit copies of a signed affidavit from the manufacturer of the coloring product stating that coloring product to be used in concrete is compatible with the concrete mix and type to which it will be combined, and that no adverse affects will occur to the workability, setting, or strength of concrete.
	D. Manufacturer's Review: Submit written signed statement, that Contract Documents have been reviewed by qualified representatives of the materials manufacturer, and that materials and system to be used for floor finish are proper and adequate for the applications shown.
	E. Manufacturer's Data: Submit manufacturer's specifications and installation instructions for all products in concrete floor finish, including certifications and other data as may be required to show compliance with the Contract Documents.
	F. Substrate Acceptability: Submit a certified statement issued by the manufacturer of concrete floor finish materials and countersigned by installer, attesting that surfaces designated to receive concrete floor finish are satisfactory warranty requirements. Application of materials will be construed as acceptance of surfaces.
	G. Statement of Supervision: Submit signed statement signed that field supervision by manufacturer's representative was sufficient to ensure proper application of materials and that the installation is acceptable to manufacturer.
	H. Samples for Verification:  Architectural concrete samples, cast vertically, approximately 18 by 18 by 2 inches, of finishes, colors, and textures to match design reference sample.  Include Sample sets showing the full range of variations expected in these characteristics.

	1.5 QUALITY ASSURANCE
	A. Finish Objective Samples.  If samples are placed on display in the office of the Architect, to describe finish objectives, such samples are hereby made part of these Specifications to the degree that the samples exhibit the required color, texture and surface finish requirements.  Such samples, if provided, are provided for bidding purposes only; the actual mix components, forming, placing, and finishing procedures and requirements shall be as determined by acceptable preconstruction mock-ups.
	B. Preconstruction Conference.  Attend a preconstruction conference prior to the start of architectural concrete construction as directed by the Architect.  Discussion will include the following:
	C. Preconstruction Mock-up Panels or Areas:
	D. Source of Materials.  Utilize the same source, stock or brand of concrete materials for each class or mix of architectural concrete.  Do not interchange materials or mixes until an additional mock-up shows that uniformity in finish, texture, and color, as compared to original mock-up will be maintained.  If necessary, obtain and stockpile materials in sufficient quantity to ensure continuity and uniformity.

	1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials in manufacturer's unopened containers identified with brand, type, grade, date of manufacture, class, lot number, and other qualifying information.
	B. Store materials in original sealed containers, in dry enclosed storage area, within temperature range recommended by manufacturer.

	1.7 JOB CONDITIONS
	A. Maintain manufacturer's current installation instructions at Project site.
	B. Maintain interior building area above 50oF before, during, and after installation of architectural concrete until structure and subfloor temperatures are stabilized.
	C. Provide and maintain adequate ventilation until concrete cures completely.

	1.8 PROTECTION
	A. Protect adjacent surfaces and repair, restore, or replace soiled or damaged in performance of special architectural concrete finish work.

	1.9 GUARANTEE
	A. Warrant work of this Section for five years from date of Substantial Completion; correct defects upon written notice at no additional cost to Owner.  Warranty shall be signed by installer and materials manufacturer.


	PART 2 -  PRODUCTS
	2.1 CONCRETE
	A. Except as otherwise indicated, concrete materials including aggregates, Portland cement, and water shall conform to Section 033000, CAST-IN-PLACE CONCRETE.

	2.2 ARCHITECTURAL CONCRETE FOR VERTICAL WALLS
	A. Concrete: Color of concrete shall be normalweight concrete without color additive; color for architectural concrete shall be uniform throughout area designated.
	B. Formwork Ties: Formwork tie spacing and location of ties shall be in a consistent pattern or layout acceptable to the Architect. Tie design shall be acceptable to the Architect.
	C. Formwork Materials: Steel faced or fiberglass faced formwork as required to produce a smooth form finish acceptable to the Architect.


	PART 3 -  EXECUTION
	3.1 PLACING CONCRETE
	A. Except as modified herein, concrete shall be placed in accordance with Section 033000, CAST-IN-PLACE CONCRETE.
	B. Finish: Provide the following finish for vertical Architectural Concrete:

	3.2 PROTECTION FROM AND REMOVAL OF STAINS
	A. On mock-up where directed by the Architect, demonstrate methods of rust stain removal in accordance with recommendations of ACI 303 Chapter 10, Section 10.4.
	B. Comply with requirements of Section 033000, CAST-IN-PLACE CONCRETE, and procedures used in construction of accepted mock-ups.



	03 35 15 - concrete finishing
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Wet Dynamic Coefficient of Friction:  For flooring exposed as a walking surface, provide products with the following values as determined by testing identical products per ANSI/ NFSI B101.3 - 2012  Test Method for Measuring Wet DCOF of Common Hard-Surface Floor Materials, or ANSI 326.3 - American National Standard Test Method for Measuring Dynamic Coefficient of Friction of Hard Surface Materials - 2017.  Testing by other methods or earlier editions of the specified test method is not acceptable.

	1.4 SUBMITTALS
	A. Product Data:  For each system indicated.
	B. Samples for Verification:  Submit two eight inch by 12 inch Samples for each type of finish coating for Architect’s review of color and texture only.
	C. Qualification Data:  For Applicator.
	D. Maintenance Data:  For finish flooring to include in maintenance manuals.  Include Product Data for floor-care products used or recommended by Installer and names, addresses, and telephone numbers of local sources for products.

	1.5 QUALITY ASSURANCE
	A. Applicator Qualifications:  A firm or individual experienced in concrete finishing similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-service performance.
	B. Freestanding Mock-Ups:  Refer to Section 014330 - MOCK-UPS for requirements.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing manufacturer's name and label.
	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 deg F.  Maintain storage containers in a clean condition, free of foreign materials and residue.

	1.7 PROJECT CONDITIONS
	A. Comply with manufacturer's recommendations for application conditions and temperatures.
	B. Close areas to traffic during system application and, after application, for time period recommended in writing by manufacturer.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 CONCRETE SEALER
	A. Concrete Sealer: Water-based, chemically reactive transparent sealer for concrete, formulated to penetrate concrete surface to control curing, increase hardness and provide a permanent seal.  Sealer shall react chemically with salts in the concrete to prevent release of concrete dust and neutralize alkali in the concrete.
	B. Performance Criteria:
	C. Basis-of-Design Product: Curecrete Chemical co., Inc., Ashford Formula.

	2.3 MIXING
	A. Floor Finish System: Mix concrete floor finish system materials and water in appropriate drum-type batch machine mixer or truck mixer according to manufacturer's written instructions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for conditions affecting performance of concrete floor finish system.
	B. Verify that base concrete slabs comply with surface requirements specified in Section 033000 - CAST-IN-PLACE CONCRETE.
	C. Verify that base slabs are visibly dry and free of moisture.  Test for capillary moisture by the plastic sheet method according to ASTM D 4263.
	D. Proceed with application only after unsatisfactory conditions have been corrected.

	3.2 CONCRETE SEALER APPLICATION
	A. Apply sealer to saturate concrete surface, in strict accordance with manufacturer’s recommendations.  Sealer may be spray-applied, or poured and broomed.
	B. Surface Preparations: Sweep all areas to be treated with a fine bristle broom or scrub.  Hose off with water and allow to dry.
	C. Application to New Concrete:
	D. Application to Cured Concrete:
	E. Cleaning: Wash or wet mop sealed concrete floor with a neutral or high pH detergent.

	3.3 PROTECTING AND CURING
	A. General:  Protect freshly placed concrete floor finish system from premature drying and excessive cold or hot temperatures.
	B. Cover all concrete finishes with construction paper or plywood to protect them from construction traffic.

	3.4 REPAIRS
	A. Defective Finish system: Repair and patch defective concrete floor finish system areas, including areas that have not bonded to concrete substrate.



	03 41 00 Plant Precast Structural Concrete-Draft
	04 42 00 - exterior stone cladding
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 DEFINITIONS
	A. Definitions contained in ASTM C 119 apply to this Section.
	B. Dimension Stone Cladding System:  An exterior wall covering system consisting of dimension stone panels together with the anchors, backup structure, sheathing, mortar, fasteners, and sealants used to secure the stone to the building structure and to produce a weather-resistant covering.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Design stone anchors and anchoring systems according to ASTM C 1242.
	B. Structural Performance:  Provide dimension stone cladding system capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	C. Seismic Performance:  Provide dimension stone cladding system capable of withstanding the effects of earthquake motions determined according to local State Building Code.
	D. Thermal Movements:  Provide dimension stone cladding system that allows for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing displacement of stone, opening of joints, overstressing of components, failure of joint sealants and connections, and other detrimental effects.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime sky heat loss.
	E. Horizontal Building Movement (Interstory Drift):  Allow for maximum horizontal building movement equal to quotient resulting from dividing floor-to-floor height at any floor by 400.
	F. Safety Factors for Stone:  Design dimension stone cladding system to withstand loads indicated without exceeding allowable working stress of stone determined by dividing stone’s average ultimate strength, as established by testing, by the following safety factors:
	G. Design stone anchors to withstand loads indicated without exceeding allowable working stresses established by the following:
	H. Limit deflection in each prefabricated assembly caused by indicated loads and thermal movements, acting singly or in combination with one another, to the following maximums:
	I. Provisions for Fabrication and Erection Tolerances:  Allow for fabrication and erection tolerances of building’s structural system.
	J. Provision for Deflection of Building Structure:  Allow for the following:
	K. Control of Corrosion and Staining:  Prevent galvanic and other forms of corrosion as well as staining by isolating metals and other materials from direct contact with incompatible materials.  Use materials that do not stain exposed surfaces of stone and joint materials.

	1.5 SUBMITTALS
	A. Product Data:  For each variety of stone, stone accessory, and other manufactured products indicated.
	B. Shop Drawings:  Include plans, elevations, and details for all conditions.  Show details of fabrication and installation of dimension stone cladding system, including dimensions and profiles of stone units.
	C. Stone Samples for Verification:  Sets for each color, grade, finish, and variety of stone required; not less than 12 inches square.  Include two or more Samples in each set showing the full range of variations in appearance characteristics expected in the completed Work.
	D. Colored Pointing Mortar Samples for Verification:  For each color required, showing the full range of exposed color and texture expected in the completed Work.
	E. Qualification Data:  For firms and persons specified in “Quality Assurance” Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other information specified.
	F. Delegated-Design Submittal:  For installed products indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	G. Material Test Reports:  From a qualified independent testing agency indicating and interpreting test results of the following for compliance with requirements indicated:

	1.6 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. Installer Qualifications:  An experienced installer who has completed dimension stone cladding systems similar in material, design, and extent to those indicated for this Project and whose work has resulted in construction with a record of successful in-service performance.
	C. Structural Engineer Qualifications:  A structural engineer who is legally qualified to practice in the state that the project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of dimension stone cladding systems that are similar to those indicated for this Project in material, design, and extent.
	D. Source Limitations for Stone:  Obtain each variety of stone, regardless of finish, from a single quarry with resources to provide materials of consistent quality in appearance and physical properties.
	E. Source Limitations for Mortar Materials:  Obtain mortar ingredients of uniform quality for each cementitious component from a single manufacturer and each aggregate from one source or producer.
	F. Source Limitations for Other Materials:  Obtain each type of stone accessory, sealant, and other material from a single manufacturer for each product.
	G. Preconstruction Stone Testing:  The Owner will engage a qualified independent testing agency to perform preconstruction testing indicated below.  Payment for these services will be made by the Owner.  Retesting of materials that fail to meet specified requirements shall be done at Contractor’s expense.
	H. Welding Standards:  Qualify procedures and personnel according to AWS D1.1, “Structural Welding Code--Steel”; and AWS D1.3, “Structural Welding Code--Sheet Steel.”

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store and handle stone and related materials to prevent deterioration or damage due to moisture, temperature changes, contaminants, corrosion, breaking, chipping, and other causes.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates in locations where grading and other required characteristics can be maintained and where contamination can be avoided.

	1.8 PROJECT CONDITIONS
	A. Cold-Weather Construction:  Do not use frozen materials or materials mixed or coated with ice or frost.  Remove and replace dimension stone cladding damaged by frost or freezing conditions.  When ambient temperature is within limits indicated, use the following procedures:
	B. Cold-Weather Protection:  When mean daily temperature is within limits indicated, provide the following protection:


	PART 2 -  PRODUCTS
	2.1 STONE, GENERAL
	A. Varieties and Sources:  Subject to compliance with requirements, provide one of the stone varieties specified for each stone type in Part 2 “Stone Types” Article.
	B. Match Architect’s samples for variety, color, finish, and other stone characteristics relating to aesthetic effects.
	C. Provide stone that is free of cracks, seams, and starts impairing structural integrity or function.
	D. Provide stone from a single quarry for each variety of stone required.
	E. Quarry stone in a manner to ensure that as-quarried block orientations yield finished stone with required characteristics.
	F. Make stone slabs available for Architect to examine for appearance characteristics.

	2.2 STONE TYPES
	A. Granite: Provide granite complying with ASTM C 615 and NBGQA’s “Specifications for Architectural Granite” and as follows:

	2.3 MORTAR MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or Type II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Aggregate:  ASTM C 144; except for joints narrower than 1/4 inch and pointing mortar, use aggregate graded with 100 percent passing No. 16 sieve.
	D. Mortar Pigments:  Natural and synthetic iron oxides, compounded for use in mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortar and containing no carbon black.
	E. Water:  Potable.

	2.4 VENEER ANCHORS
	A. Materials:
	B. Configuration:  Kerf anchors at top and bottom of stone panels as indicated on Drawings.
	C. Adjustable Anchors for Connecting to Structure:  Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.

	2.5 EMBEDDED FLASHING MATERIALS
	A. Metal Flashings:  Furnished under Section 076200 - SHEET METAL FLASHING AND TRIM.

	2.6 STONE ACCESSORIES
	A. Setting Buttons:  Lead or resilient plastic buttons, nonstaining to stone, sized to suit joint thicknesses and bed depths of stone units without intruding into required depths of joint sealants or causing third-side adhesion between sealant and setting button.
	B. Setting Shims:  Strips of resilient plastic nonstaining to stone, sized to suit joint thicknesses and depths of stone supports without intruding into required depths of joint sealants or causing third-side adhesion between sealant and setting shims.
	C. Concealed Sheet Metal Flashing:  Fabricate from stainless steel complying with requirements specified in Section 076200 - SHEET METAL FLASHING AND TRIM in thicknesses indicated, but not less than 0.0156 inch thick.
	D. Weep and Vent Tubes: Rectangular, cellular, polypropylene or clear butyrate extrusion, 3/8 by 1-1/2 inches and of length required to extend from exterior face of stone to cavity behind.
	E. Plastic Weep Hole/Vent:  One-piece, flexible extrusion manufactured from ultraviolet-resistant polypropylene copolymer, designed to weep moisture in masonry cavity to exterior, in color selected from manufacturer’s standard.

	2.7 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned.

	2.8 STONE FABRICATION
	A. General:  Fabricate stone units in sizes and shapes required to comply with requirements indicated, including details on Drawings and Shop Drawings.
	B. Cut and drill sinkages and holes in stone for anchors, fasteners, supports, and lifting devices as indicated or needed to set stone securely in place; shape beds to fit supports.
	C. Cut stone to produce pieces of thickness, size, and shape indicated and to comply with fabrication and construction tolerances recommended by applicable stone association or, if none, by stone source, for faces, edges, beds, and backs.
	D. Contiguous Work:  Provide chases, reveals, reglets, openings, and similar features as required to accommodate contiguous work.
	E. Fabricate molded work, including washes and drips, to produce stone shapes with a uniform profile throughout entire unit length, with precisely formed arris slightly eased to prevent snipping, and with matching profile at joints between units.
	F. Finish exposed faces and edges of stone, except sawed reveals, to comply with requirements indicated for finish and to match approved samples and mockups.
	G. Pattern Arrangement:  Fabricate and arrange panels with veining and other natural markings to comply with the following requirements:
	H. Carefully inspect finished stone units at fabrication plant for compliance with requirements for appearance, material, and fabrication.  Replace defective units.

	2.9 SHOP-PAINTED STEEL FINISHES
	A. General:  Comply with SSPC-PA 1, “Paint Application Specification No. 1,” for shop painting backup structure.
	B. Surface Preparation:  After completing fabrication of steel items, prepare surfaces to comply with SSPC-SP 6/NACE No. 3, “Commercial Blast Cleaning.”
	C. Apply 2-coat high-performance coating system consisting of organic zinc-rich primer, complying with SSPC-Paint 20, at 2.5-mil dry film thickness and topcoat of high-build, 2-component, epoxy-polyamide, high-performance coating at 6-mil dry film thickness.
	D. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:

	2.10 MORTAR MIXES
	A. General:  Comply with referenced standards and with manufacturers’ written instructions for mix proportions, mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures needed to produce mortar of uniform quality and with optimum performance characteristics.
	B. Portland Cement-Lime Setting Mortar:  Comply with ASTM C 270, Proportion Specification, for types of mortar indicated below:
	C. Pointing Mortar:  Comply with ASTM C 270, Proportion Specification, Type N unless indicated otherwise.  Provide pointing mortar mixed to match Architect’s sample and complying with the following:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to receive dimension stone cladding and conditions under which dimension stone cladding will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.

	3.2 PREPARATION
	A. Advise installers of other work about specific requirements for placement of inserts, flashing reglets, and similar items to be used by dimension stone cladding Installer for anchoring, supporting, and flashing of dimension stone cladding system.  Furnish installers of other work with Drawings or templates showing locations of these items.
	B. Protect dimension stone cladding during erection as follows:
	C. Clean stone surfaces that are dirty or stained by removing soil, stains, and foreign materials before setting.  Clean stone by thoroughly scrubbing with fiber brushes and then drenching with clear water.  Use only mild cleaning compounds that contain no caustic or harsh materials or abrasives.

	3.3 SETTING DIMENSION STONE CLADDING, GENERAL
	A. Execute dimension stone cladding installation by skilled mechanics and employ skilled stone fitters at Project site to do necessary field cutting as stone is set.
	B. Contiguous Work:  Provide reveals, reglets, and openings as required to accommodate contiguous work.
	C. Set stone to comply with requirements indicated on Drawings and Shop Drawings.  Install anchors, supports, fasteners, and other attachments indicated or necessary to secure dimension stone cladding in place.  Shim and adjust anchors, supports, and accessories to set stone accurately in locations indicated with uniform joints of widths indicated and with edges and faces aligned according to established relationships and indicated tolerances.
	D. Provide expansion, control, and pressure-relieving joints of widths and at locations indicated.
	E. Install concealed flashing at continuous shelf angles, lintels, ledges, and similar obstructions to downward flow of water to divert water to building exterior.
	F. Keep cavities open where unfilled space is indicated between back of stone units and backup wall; do not fill cavities with mortar or grout.

	3.4 INSTALLATION TOLERANCES
	A. Variation from Plumb:  For vertical lines and surfaces of walls, do not exceed 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2 inch in 40 feet or more.  For external corners, corners and jambs within 20 feet of an entrance, expansion joints, and other conspicuous lines, do not exceed 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 3/8 inch in 40 feet or more.
	B. Variation from Level:  For lintels, sills, water tables, parapets, horizontal bands, horizontal grooves, and other conspicuous lines, do not exceed 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 3/8 inch maximum.
	C. Variation of Linear Building Line:  For positions shown in plan and related portions of walls and partitions, do not exceed 1/4 inch in 20 feet or 1/2 inch in 40 feet or more.
	D. Variation in Cross-Sectional Dimensions:  For thickness of walls from dimensions indicated, do not exceed plus or minus 1/4 inch.
	E. Variation in Joint Width:  Do not vary joint thickness more than 1/8 inch in 36 inches or a quarter of nominal joint width, whichever is less.
	F. Variation in Plane between Adjacent Stone Units (Lipping):  Do not exceed 1/16-inch difference between planes of adjacent units.

	3.5 SETTING MECHANICALLY ANCHORED DIMENSION STONE CLADDING
	A. Attach anchors securely to stone and to backup surfaces.  Comply with recommendations in ASTM C 1242.
	B. Attach framing for stone support system to structural frame of building, at connection points indicated, by welding or bolting to comply with the following:
	C. Fill anchor holes with sealant.
	D. Set stone supported on clip or continuous angles on resilient setting shims.  Use material of thickness required to maintain uniform joint widths.  Hold shims back from face of stone a distance at least equal to width of joint.

	3.6 FIELD QUALITY CONTROL
	A. Field Quality-Control Testing Service:  Owner will engage a qualified independent testing agency to perform field quality-control testing.  Retesting of materials that fail to meet specified requirements shall be done at Contractor’s expense.
	B. Water Leakage:  Dimension stone cladding system will be tested according to AAMA 501.2.
	C. Testing agency will report test results promptly and in writing to Architect and Contractor.

	3.7 ADJUSTING AND CLEANING
	A. Remove and replace broken, chipped, stained, or otherwise damaged stone, defective joints, and dimension stone cladding that does not match approved samples and mockups.  Damaged stone may be repaired if Architect approves methods and results.
	B. Replace in a manner that results in dimension stone cladding’s matching approved samples and mockups, complying with other requirements, and showing no evidence of replacement.
	C. In-Progress Cleaning:  Clean dimension stone cladding as work progresses.  Remove mortar fins and smears before tooling joints.
	D. Clean dimension stone cladding no fewer than six days after completion of pointing and sealing, using clean water and stiff-bristle fiber brushes.  Do not use wire brushes, acid-type cleaning agents, cleaning agents containing caustic compounds or abrasives, or other materials or methods that could damage stone.



	05 08 00 - galvanizing and metal finishes
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following.  Requirements for materials, hot-dip galvanizing, and shop-applied primers are included with each item as applicable.
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 SUBMITTALS
	A. Product Literature:  Submit galvanizer’s product literature for coatings specified in this Section including test data.
	B. Verification Samples:  Submit two 3 inch by 6 inch samples of factory-applied coatings and colors proposed for use for approval prior to coating application.
	C. Certificate of Compliance for Items Coated by Galvanizer:  If requested, submit notarized Certificate of Compliance with application for payment for galvanizing, signed by the galvanizer, indicating compliance with requirements of specifications.  Include scope of services provided, and quantity and itemized description of items processed.

	1.4 QUALITY ASSURANCE
	A. Galvanizer’ Qualifications:  Engage the services of a qualified galvanizer who has demonstrated a minimum of ten years experience in the successful application of galvanized coatings specified in this specification in the facility where the work is to be performed and who will apply the coatings within the same facility.
	B. Coating Applicator’s Qualifications:  Galvanizing and factory-applied coatings shall be performed by a company with a minimum of ten years experience in the successful application of hot-dip galvanizing utilizing the dry kettle process.
	C. Pre-Construction Conference for Metal Fabrications to Receive Factory-Applied Metal Coatings:  Contractor shall schedule a meeting to be attended by Contractor, Architect, fabricator, and galvanizer.  Agenda shall include the following:  Project schedule, scope of services, coordination between fabricator and galvanizer, finish of surfaces, application of coatings, color selections, submittals, and approvals.
	D. Coordination between Fabricator and Galvanizer:   Prior to fabrication and final submittal of shop drawings to Architect, direct fabricators to submit shop drawings to the galvanizer for all metal fabrications to receive factory-applied metal coatings.  Direct galvanizer to review fabricator's shop drawings for suitability of materials for galvanizing and coatings and coordinate any required modifications to fabrications required to be performed by the fabricator.
	E. Environmental Compliance:  Coatings shall be certified OTC/VOC compliant and conform to EPA standards and local regulations.


	PART 2 -  PRODUCTS
	2.1 COATING APPLICATOR
	A. Coating Applicator:  For the purpose of establishing a standard of quality and performance, provide factory-applied metal coatings by Duncan Galvanizing.

	2.2 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.

	2.3 HOT-DIP GALVANIZING AND FACTORY-APPLIED ARCHITECTURAL FINISH
	A. Hot-Dip Galvanizing: For steel exposed to the elements, weather or corrosive environments and other steel indicated to be galvanized, provide coating for iron and steel fabrications applied by the hot-dip process.
	B. Architectural Finish: For steel exposed to the elements, weather or corrosive environments and other steel indicated to be galvanized, provide coating for iron and steel fabrications applied by the hot-dip process.

	2.4 APPLICATION OF FACTORY-APPLIED METAL COATINGS
	A. Galvanizing Application:  Galvanize materials in accordance with specified standards and this specification. Galvanizing shall provide an acceptable substrate for applied coatings.  The dry kettle process shall be used to eliminate any flux inclusions on the surface of the galvanized material.
	B. Prior to galvanizing, the steel shall be immersed in a pre-flux solution (zinc ammonium chloride). The pre-flux tank must be 12 to 14 Baumé density and contain less than 0.4 percent iron. Use of the wet kettle process is not acceptable. To provide the galvanized surface required, the following procedures shall be implemented:
	C. Finish coatings shall be applied under the following conditions.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Installation:  Comply with fabricator's and galvanizer's requirements for installation of materials and fabrications, including use of nylon slings or padded cables for handling factory-coated materials.
	B. Touch-Up and Repair:  For damaged and field-welded metal coated surfaces, clean welds, bolted connections and abraded areas.



	05 10 00 Structural Steel
	05 12 50 - aess
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 SUBMITTALS
	A. Shop Drawings:  Shop Drawings for structural steel may be used for AESS provided items of AESS are specifically identified and requirements below are met for AESS.
	B. Samples:  Submit samples of AESS to set quality standards for exposed welds.
	C. Qualification Data:  For qualified fabricator and installer.

	1.4 QUALITY ASSURANCE
	A. AESS Quality Standards: Comply with requirements of AISC Code of Standard Practice for Steel Buildings and Bridges, June 15, 2016 edition, Section 10, Architecturally Exposed Structural Steel.
	B. Installer Qualifications:  A qualified installer who participates in the AISC Quality Certification Program and is designated an AISC-Certified Erector, Category ACSE.
	C. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category STD.
	D. Shop-Painting Applicators:  Qualified according to AISC's Sophisticated Paint Endorsement or SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."
	E. Mockups:  Build mockups of AESS to set quality standards for fabrication and installation.
	F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Use special care in handling to prevent twisting, warping, nicking, and other damage.  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.

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Where AESS is indicated to fit against other construction, verify actual dimensions by field measurements before fabrication.

	1.7 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' recommendations to ensure that shop primers and topcoats are compatible with one another.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General: Meet requirements o Section 051200 - STRUCTURAL STEEL FRAMING as amended below.
	B. High-Strength Bolts, Nuts, and Washers:  Per Section 051200 - STRUCTURAL STEEL FRAMING heavy hex heads and nuts.

	2.2 PRIMER
	A. Primer:  Provide the following as approved by the Architect:

	2.3 FABRICATION
	A. Shop fabricate and assemble AESS to the maximum extent possible.  Locate field joints at concealed locations if possible.  Detail assemblies to minimize handling and to expedite erection.
	B. AESS Category for Fabrication and Erection:
	C. In addition to special care used to handle and fabricate AESS, comply with the following:
	D. Curved Members:  Fabricate indicated members to curved shape by rolling to final shape in fabrication shop.
	E. Coping, Blocking, and Joint Gaps:  Maintain uniform gaps of 1/8 inch with a tolerance of 1/32 inch.
	F. Cleaning Corrosion-Resisting Structural Steel:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	G. Holes:  Provide holes required for securing other work to structural steel and for other work to pass through steel framing members.

	2.4 SHOP CONNECTIONS
	A. Bolts:  Comply with requirements of Section 051200 - STRUCTURAL STEEL FRAMING.  Provide bolt type and finish as noted herein and align bolt heads as indicated on the approved shop erection drawings.
	B. Weld Connections:  Comply with AWS D1.1 and Section 051200 - STRUCTURAL STEEL FRAMING for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work, and comply with the following:

	2.5 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	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:
	C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.

	2.6 HOT-DIP GALVANIZING AND FACTORY-APPLIED ARCHITECTURAL FINISH
	A. See Section 050800 - GALVANIZING AND METAL FINISHES.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify, with steel erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
	B. Examine AESS for twists, kinks, warping, gouges, and other imperfections before erecting.
	C. 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 AESS 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 AESS accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.

	3.4 FIELD CONNECTIONS
	A. Bolted Connections: Install bolts of the specified type and finish in accordance with Section 051200 - STRUCTURAL STEEL FRAMING.
	B. Welded Connections: Comply with AWS D1.1 for procedures, and appearance. Refer to Section 051200 - STRUCTURAL STEEL FRAMING for other requirements.

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to inspect AESS as specified in Section 051200 - STRUCTURAL STEEL FRAMING.  The testing agency will not be responsible for enforcing requirements relating to aesthetic effect.
	B. Architect will observe AESS in place to determine acceptability relating to aesthetic effect.

	3.6 REPAIRS AND PROTECTION
	A. Remove welded tabs that were used for attaching temporary bracing and safety cabling and that are exposed to view in the completed Work.  Grind steel smooth.
	B. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.



	05 31 00 Steel Deck
	05 50 00 - metal fabrications
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following.  Requirements for materials, hot-dip galvanizing, and shop-applied primers are included with each item as applicable.
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design ladders and miscellaneous framing and supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance of Ladders:  Provide ladders capable of withstanding the effects of loads and stresses within limits and under conditions specified in ANSI A14.3.
	C. Thermal Movements:  Provide exterior metal fabrications 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.

	1.4 SUBMITTALS
	A. Product Data:  For each product.
	B. Shop Drawings:  Show fabrication and installation details for metal fabrications.
	C. Delegated-Design Submittal:  For installed products indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Welding certificates.
	E. Qualification Data:  For professional engineer.

	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in the jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of metal fabrications that are similar to those indicated for this Project in material, design, and extent.
	C. Welding:  Qualify procedures and personnel according to the following:
	D. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.7 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 anchorages for metal fabrications.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in time for installation.
	C. Coordinate installation of steel weld plates and angles for casting into concrete that are specified in this Section but required for work of another Section.  Deliver such items to Project site in time for installation.


	PART 2 -  PRODUCTS
	2.1 FERROUS METALS
	A. Recycled Content of Steel Products:  Provide products with average recycled content of steel products so postconsumer recycled content plus one-half of preconsumer recycled content is not less than 25 percent.
	B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	C. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304 at interior, Type 316L at exterior.
	D. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304 at interior, Type 316L at exterior.
	E. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
	F. Steel Tubing:  ASTM A 500, cold-formed steel tubing.
	G. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is indicated or required by structural loads.
	H. Slotted Channel Framing:  Cold-formed metal channels with continuous slot complying with MFMA-4.
	I. Cast Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by structural loads.

	2.2 NONFERROUS METALS
	A. Environmental Product Declarations (EPD): Industry-wide EPDs for aluminum extrusions, cold-rolled sheet, and hot-rolled sheet are available from the Aluminum Association.
	B. Aluminum Plate and Sheet:  ASTM B 209/B 209M, Alloy 6061-T6.
	C. Aluminum Extrusions:  ASTM B 221/221M, Alloy 6063-T6.
	D. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6.
	E. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F.
	F. Aluminum Mesh:  Pattern as indicated on Drawings.

	2.3 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls.  Provide stainless-steel fasteners for fastening aluminum.  Select fasteners for type, grade, and class required.
	B. Anchor Bolts:  ASTM F 1554, Grade 36. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being fastened is indicated to be galvanized.
	C. Cast-in-Place Anchors in Concrete:  Anchors capable of sustaining, without failure, a load equal to four times the load imposed, as determined by testing according to ASTM E 488, conducted by a qualified independent testing agency.
	D. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing according to ASTM E 488, conducted by a qualified independent testing agency.  Anchors shall have an ICC-ES report with approval for use in cracked concrete.
	E. Slotted-Channel Inserts:  Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than 3 inches long at not more than 8 inches o.c.  Provide with temporary filler and tee-head bolts, complete with washers and nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts.

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
	C. Zinc-Rich Primer:  Urethane zinc-rich primer compatible with topcoat Specified in Section 099000 - PAINTS AND COATINGS.
	D. Galvanizing Repair Paint:  High-zinc-dust-content (95% by weight) paint for regalvanizing welds in steel, complying with SSPC-Paint 20.
	E. Isolation Coating (Bituminous Paint):  ASTM D 1187, cold-applied asphalt emulsion, VOC compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.
	F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.5 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassembly and coordinated installation.
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts, unless otherwise indicated.  Locate joints where least conspicuous.
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.

	2.6 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction retained by framing and supports.  Cut, drill, and tap units to receive hardware, hangers, and similar items.

	2.7 METAL LADDERS
	A. General:

	2.8 diamond plate panels
	A. Aluminum Plate:  Minimum 1/8 inch thick aluminum plate with diamond pattern tread plate.

	2.9 stainless steel panels
	A. Infill Panels at Elevator Door Frames:  As detailed on Drawings.

	2.10 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.

	2.11 STEEL PRIMERS AND FINISHES
	A. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed metal fabrications:
	B. Zinc-Rich Primer:  Urethane zinc-rich primer compatible with topcoat Specified in Section 099000 - PAINTS AND COATINGS.

	2.12 HOT-DIP GALVANIZING
	A. Hot-Dip Galvanizing: For steel exposed to the elements, weather or corrosive environments and other steel indicated to be galvanized, provide coating for iron and steel fabrications applied by the hot-dip process.

	2.13 HOT-DIP GALVANIZING AND FACTORY-APPLIED ARCHITECTURAL FINISH
	A. See Section 050800 - GALVANIZING AND METAL FINISHES.

	2.14 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified).
	C. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte;  Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from established lines and levels.
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or screwed field connections.
	C. Field Welding:  Comply with the following requirements:
	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, and other connectors.
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection:  Coat concealed surfaces of steel that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of isolation coating.

	3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.

	3.3 INSTALLING NOSINGS, TREADS, AND THRESHOLDS
	A. Center nosings on tread widths.
	B. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level with tread surfaces.
	C. Seal thresholds exposed to exterior with elastomeric sealant complying with Section 079200 - JOINT SEALANTS to provide a watertight installation.

	3.4 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas.  Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	B. Touch-Up and Repair for Galvanized Surfaces:  For damaged and field-welded metal coated surfaces, clean welds, bolted connections and abraded areas.



	05 51 00 - metal stairs and railings
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design stairs and railings, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance of Stairs:  Provide metal stairs capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	C. Structural Performance of Railings:  Provide railings capable of withstanding the effects of gravity loads and Code required loads and stresses within limits and under conditions indicated.
	D. Seismic Performance:  Provide metal stairs capable of withstanding the effects of earthquake motions determined according to Code.

	1.4 SUBMITTALS
	A. Product Data:  For each product.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	C. Delegated-Design Submittal:  For stairs and railings indicated to comply with performance requirements and design criteria, including structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Welding certificates.
	E. Qualification Data:  For professional engineer.

	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in the jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of metal stairs and railings that are similar to those indicated for this Project in material, design, and extent.
	C. Installer Qualifications:  Fabricator of products.
	D. NAAMM Stair Standard:  Comply with "Recommended Voluntary Minimum Standards for Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated, unless more stringent requirements are indicated.
	E. Welding:  Qualify procedures and personnel according to the following:

	1.6 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 anchorages for metal stairs.  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.
	C. Coordinate locations of hanger rods and struts with other work so that they will not encroach on required stair width and will be within the fire-resistance-rated stair enclosure.


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise indicated.  For components exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	B. Recycled Content of Steel Products:  Provide products with average recycled content of steel products so postconsumer recycled content plus one-half of preconsumer recycled content is not less than 25 percent.

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Steel Tubing:  ASTM A 500 (cold formed) or ASTM A 513, Type 5 (mandrel drawn).
	C. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
	D. Uncoated, Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M either commercial steel, Type B, or structural steel, Grade 30, unless another grade is required by design loads.
	E. Galvanized Steel Sheet:  ASTM A 653/A 653M, G90 coating, either commercial steel, Type B, or structural steel, Grade 33, unless another grade is required by design loads.
	F. Cast Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by structural loads.

	2.3 NONFERROUS METALS
	A. Aluminum Plate and Sheet:  ASTM B 209/B 209M, Alloy 6061-T6.
	B. Aluminum Extrusions:  ASTM B 221/221M, Alloy 6063-T6.
	C. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6.
	D. Aluminum Castings:  ASTM B 26/B 26M, Alloy 443.0-F.

	2.4 FASTENERS
	A. General:  Provide zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 25 for exterior use, and Class Fe/Zn 5 where built into exterior walls.  Select fasteners for type, grade, and class required.

	2.5 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Shop Primers:  Provide primers that comply with Section 099000 - PAINTING AND COATING.
	C. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.
	D. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.
	E. Isolation Coating (Bituminous Paint):  ASTM D 1187, cold-applied asphalt emulsion, VOC compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.
	F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	G. Concrete Materials and Properties:  Comply with requirements in Section 033000 - CAST-IN-PLACE CONCRETE for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength of 3000 psi, unless otherwise indicated.

	2.6 FABRICATION, GENERAL
	A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, clips, brackets, bearing plates, and other components necessary to support and anchor stairs and platforms on supporting structure.
	B. Stairs:  Assemble stairs in shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	E. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
	F. Weld connections to comply with the following:
	G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts unless otherwise indicated.  Locate joints where least conspicuous.
	H. Comply with “Guideline 1: Joint Finishes”, by National Ornamental & Miscellaneous Metals Association (NOMMA), as follows:
	I. Fabricate joints that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.

	2.7 cast aluminum stair treads and risers
	A. Basis of Design:  American Safety Tread; Alumacast 805-SR.

	2.8 detectable warning PLATEs
	A. Provide galvanized steel, cast iron, or polymer composite detectable warning plates at platform edges as indicated on Drawings.
	B. Comply with requirements of ADA 2010, Section 705 Detectable Warnings, and Department of Transportation Americans with Disabilities Act (ADA) Standards for Transportation Facilities 2006.
	C. Paint Color:  As selected by Architect.

	2.9 STEEL RAILINGS
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, details, finish, and member sizes, including wall thickness of tube, post spacings, and anchorage, but not less than that needed to withstand indicated loads.
	B. Welded Connections:  Fabricate railings with welded connections.  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	C. Form changes in direction of railings as detailed on the Drawings.
	D. Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	E. Close exposed ends of railing members with prefabricated end fittings.
	F. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.  Close ends of returns unless clearance between end of rail and wall is 1/4 inch or less.
	G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, miscellaneous fittings, and anchors for interconnecting components and for attaching to other work.  Furnish inserts and other anchorage devices for connecting to concrete or masonry work.
	H. 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.

	2.10 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal stairs after assembly.

	2.11 STEEL AND IRON FINISHES
	A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard listed below:
	B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed products:
	C. Apply shop primer to uncoated surfaces of metal stair components, except those with galvanized finishes and those to be embedded in concrete or masonry unless otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

	2.12 HOT-DIP GALVANIZING AND FACTORY-APPLIED ARCHITECTURAL FINISH
	A. See Section 050800 - GALVANIZING AND METAL FINISHES.

	2.13 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified).
	C. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte;  Anodic Coating:  Architectural Class I, clear coat complying with AAMA 611.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing metal stairs to in-place construction.  Include threaded fasteners for cross laminated timber, concrete and masonry inserts, through-bolts, lag bolts, and other connectors.
	B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal stairs.  Set units accurately in location, alignment, and elevation, measured from established lines and levels and free of rack.
	C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete, unless otherwise indicated.
	D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	E. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or screwed field connections.
	F. Field Welding:  Comply with the following requirements:

	3.2 INSTALLING STEEL RAILINGS
	A. Adjust railing systems before anchoring to ensure matching alignment at abutting joints.  Space posts at spacing indicated or, if not indicated, as required by design loads.  Plumb posts in each direction.  Secure posts and rail ends to building construction as follows:
	B. Attach handrails to wall with wall brackets.  Provide bracket with 1-1/2-inch clearance from inside face of handrail and finished wall surface.  Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.  Secure wall brackets to building construction as follows:

	3.3 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.



	05 75 00 - decorative formed metal
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Loads:  Capable of withstanding the following structural loads without exceeding the allowable design working stress of materials involved, including anchors and connections, and without exhibiting permanent deformation in any components:
	B. Thermal Movements:  Provide exterior ornamental formed-metal assemblies that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	C. Corrosion Control:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated, including finishes.
	B. Shop Drawings:  Show fabrication and installation details for formed metal fabrications.
	C. Samples for Initial Selection:  Manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, including mechanical finishes, and patterns available for each type of ornamental formed-metal product indicated.
	D. Samples for Verification:  For each type of exposed finish required, prepared on 6-inch-square samples of metal of same thickness and material indicated for the Work.
	E. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  A firm experienced in producing ornamental formed metal similar to that indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	B. Anodic Finisher Qualifications:  A firm experienced in successfully applying anodic finishes of type indicated and employing competent control personnel to conduct continuing, effective quality-control program to ensure compliance with requirements.
	C. Source Limitations:  Obtain each ornamental formed-metal item through one source from a single manufacturer.
	D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	E. Welding:  Qualify procedures and personnel according to the following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver ornamental formed-metal products wrapped in protective coverings and strapped together in suitable packs or in heavy-duty cartons.  Remove protective coverings before they stain or bond to finished surfaces.
	B. Store products on elevated platforms in a dry location.

	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls, columns, beams, and other construction contiguous with ornamental formed metal by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.8 COORDINATION
	A. Coordinate installation of anchorages for ornamental formed-metal items.  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.
	B. Coordinate installation of ornamental formed metal with adjacent construction to ensure that wall assemblies, flashings, trim, and joint sealants, are protected against damage from the effects of weather, age, corrosion, and other causes.


	PART 2 -  PRODUCTS
	2.1 SHEET METAL
	A. General:  Provide sheet metal without pitting, seam marks, roller marks, stains, discolorations, or other imperfections where exposed to view on finished units.
	B. Aluminum Sheet:  Flat sheet complying with ASTM B 209, alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than strength and durability properties of alloy 5005-H32.

	2.2 MISCELLANEOUS MATERIALS
	A. Gaskets:  As required to seal joints in ornamental formed metal and remain weathertight; and as recommended in writing by ornamental formed-metal manufacturer.
	B. Filler Metal and Electrodes:  Provide type and alloy of filler metal and electrodes as recommended by producer of metal to be welded or brazed and as necessary for strength, corrosion resistance, and compatibility in fabricated items.
	C. Fasteners:  Use fasteners fabricated from same basic metal and alloy as fastened metal, unless otherwise indicated.  Do not use metals that are corrosive or incompatible with materials joined.
	D. Structural Anchors:  For applications indicated to comply with certain design loads, provide anchors 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.
	E. Nonstructural Anchors:  For applications not indicated to comply with design loads, provide anchors of type, size, and material necessary for type of load and installation indicated, as recommended by manufacturer, unless otherwise indicated.  Use nonferrous-metal or hot-dip galvanized anchors for exterior installations and elsewhere as needed for corrosion resistance.
	F. Sound-Deadening Materials:
	G. Backing Materials:  Provided or recommended by ornamental formed-metal manufacturer.
	H. Laminating Adhesive:  Compatible with substrate; noncombustible after curing.
	I. Isolation Coating:  Manufacturer's standard bituminous paint.

	2.3 PAINTS AND COATINGS
	A. Shop Primers:  Provide primers that comply with Section 099000 - PAINTING
	B. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI # 79.
	C. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or 29 and compatible with finish paint systems indicated.
	D. Shop Primer for Galvanized Steel:  Zinc-dust, zinc-oxide primer formulated for priming zinc-coated steel and for compatibility with finish paint systems indicated; complying with SSPC-Paint 5.
	E. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.

	2.4 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble ornamental formed-metal items in shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	B. Coordinate dimensions and attachment methods of ornamental formed-metal items with those of adjoining construction to produce integrated assemblies with closely fitting joints and with edges and surfaces aligned, unless otherwise indicated.
	C. Form metal to profiles indicated, in maximum lengths to minimize joints.  Produce flat, flush surfaces without cracking or grain separation at bends.  Fold back exposed edges of unsupported sheet metal to form a 1/2-inch- (12-mm-) wide hem on the concealed side, or ease edges to a radius of approximately 1/32 inch (1 mm) and support with concealed stiffeners.
	D. Increase metal thickness or reinforce with concealed stiffeners, backing materials, or both, as needed to provide surface flatness equivalent to stretcher-leveled standard of flatness and sufficient strength for indicated use.
	E. Build in straps, plates, and brackets as needed to support and anchor fabricated items to adjoining construction.  Reinforce ornamental formed-metal items as needed to attach and support other construction.
	F. Provide support framing, mounting and attachment clips, splice sleeves, fasteners, and accessories needed to install ornamental formed-metal items.
	G. Where welding or brazing is indicated, weld or braze joints and seams continuously.  Grind, fill, and dress to produce smooth, flush, exposed surfaces in which joints are not visible after finishing is completed.

	2.5 BEAM WRAPS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Form beam wraps from metal of type and thickness indicated below.  Fabricate to fit tightly to adjoining construction.
	C. Fabricate with calk stop angle to retain backer rod and sealant.

	2.6 SOFFITS
	A. Form soffits from metal of type and thickness indicated below.  Fabricate to fit tightly to adjoining construction, with weathertight joints at exterior installations.
	B. Conceal fasteners where possible; otherwise, locate where they will be as inconspicuous as possible.  Size fasteners to support closures and trim, with fasteners spaced to prevent buckling or waviness in finished surfaces.
	C. Drill and tap holes needed for securing closures and trim to other surfaces.

	2.7 METAL BASE
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Form metal base from metal of type indicated below.

	2.8 CUSTOM BRAKE METAL LIGHT FIXTURE COVERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Form light fixture covers from metal of type and thickness indicated below.  Fabricate to fit tightly to adjoining construction.

	2.9 CONDUIT COVERS
	A. Vertical Covers:  Extruded aluminum raceway cover.
	B. Bridge Base Covers:  Backed aluminum panel with aluminum trim.

	2.10 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Comply with SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for steel sheet finishes.
	C. Complete mechanical finishes of flat sheet metal surfaces before fabrication where possible.  After fabrication, finish all joints, bends, abrasions, and other surface blemishes to match sheet finish.
	D. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	E. Apply organic and anodic finishes to formed metal after fabrication, unless otherwise indicated.
	F. Finish items after assembly.
	G. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

	2.11 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.


	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 ornamental formed metal.

	3.2 INSTALLATION
	A. Locate and place ornamental formed-metal items level and plumb and in alignment with adjacent construction.
	B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where needed to protect metal surfaces and to make a weathertight connection.
	C. Form tight joints with exposed connections accurately fitted together.  Provide reveals and openings for sealants and joint fillers as indicated.
	D. Install concealed gaskets, joint fillers, insulation, sealants, and flashings, as the Work progresses, to make exterior ornamental formed-metal items weatherproof.
	E. Install concealed gaskets, joint fillers, sealants, and insulation, as the Work progresses, to make interior ornamental formed-metal items soundproof or lightproof as applicable to the type of fabrication indicated.
	F. Corrosion Protection:  Apply nonmelting/nonmigrating-type bituminous coating or other permanent separation materials on concealed surfaces where metals would otherwise be in direct contact with substrate materials that are incompatible or could result in corrosion or deterioration of either material or finish.

	3.3 ADJUSTING
	A. 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.

	3.4 PROTECTION
	A. Protect finishes of ornamental formed-metal items from damage during construction period.  Remove temporary protective coverings at time of Substantial Completion.



	06 10 00 - rough carpentry
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:

	1.3 DEFINITIONS
	A. Exposed Framing:  Framing not concealed by other construction.
	B. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in least dimension.
	C. Lumber grading agencies, and the abbreviations used to reference them, include the following:

	1.4 SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.
	B. Delegated-Design Submittal:  For installed products indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	C. 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.

	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in the jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of metal fabrications that are similar to those indicated for this Project in material, design, and extent.
	C. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant treated material, 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.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber, plywood, and other panels; place spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Environmental Product Declarations (EPD): Industry-wide EPDs for wood products are available from the American Wood Council and Canadian Wood Council.
	B. Lumber:  DOC PS 20 and applicable rules of lumber grading agencies certified by the American Lumber Standards Committee Board of Review.
	C. Plywood Panels:

	2.2 WOOD-PRESERVATIVE-TREATED MATERIALS
	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.
	B. Kiln-dry material after treatment to a maximum moisture content of 19 percent for lumber and 18 percent for plywood.  Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark each treated item with the treatment quality mark of an inspection agency approved by the American Lumber Standards Committee Board of Review.
	D. Application:  Treat items indicated on Drawings, and the following:
	E. Available Products:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General: For all interior use materials, and where fire-retardant-treated materials are indicated, materials shall comply with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined by testing identical products per test method indicated by a qualified testing agency.
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional 20 minutes, and with the flame front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during the test.
	C. Kiln-dry lumber after treatment to maximum moisture content of 19 percent. Kiln-dry plywood after treatment to maximum moisture content of 15 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	E. Available Products:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.4 MISCELLANEOUS LUMBER
	A. General:  Provide FRTW lumber for support or attachment of other construction, including, but not limited to, the following:  Rooftop equipment bases and support curbs, blocking, cants, nailers, furring and grounds.
	B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber with 15 percent moisture content.

	2.5 FRAMING
	A. Lumber:  DOC PS 20 and applicable rules of lumber grading agencies certified by the American Lumber Standards Committee Board of Review.

	2.6 METAL FRAMING ANCHORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational engineering analysis and demonstrated by comprehensive testing performed by a qualified independent testing agency.
	C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60 coating designation.
	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 coating designation; and not less than 0.036 inch thick.
	E. Joist Hangers:  U-shaped joist hangers with 2-inch-long seat and 1-1/4-inch-wide nailing flanges at least 85 percent of joist depth.
	F. I-Joist Hangers:  U-shaped joist hangers with 2-inch-long seat and 1-1/4-inch-wide nailing flanges full depth of joist.  Nailing flanges provide lateral support at joist top chord.
	G. Rafter Tie-Downs:  Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-1/2 inches wide by 0.050 inch thick.
	H. Floor-to-Floor Ties:  Flat straps, with holes for fasteners, for tying upper floor wall studs to band joists and lower floor studs, 1-1/4 inches wide by 0.050 inch thick by 36 inches long.

	2.7 PANEL PRODUCTS
	A. Miscellaneous Concealed Plywood:  Exposure 1 sheathing, span rating to suit framing in each location, and thickness as indicated but not less than 1/2 inch.
	B. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 1/2 inch thick.

	2.8 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this Article for material and manufacture.
	B. Nails, Wire, Brads, and Staples: ASTM F 1667.
	C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	D. Wood Screws:  ASME B18.6.1.
	E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.
	F. Bolts:  Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts and, where indicated, flat washers.
	G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 4 times the load imposed when installed in concrete as determined by testing per ASTM E 488 conducted by a qualified independent testing and inspecting agency.

	2.9 MISCELLANEOUS MATERIALS
	A. Adhesive, Including Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Discard units of material with defects that impair quality of carpentry and that are too small to use with minimum number of joints or optimum joint arrangement.
	B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit 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.
	C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber and plywood.
	D. Securely attach carpentry work as indicated and according to applicable codes and the following:
	E. Countersink fastener heads on exposed carpentry work and fill holes with wood filler.
	F. Use fasteners of appropriate type and length.  Predrill members when necessary to avoid splitting wood.

	3.2 WOOD BLOCKING, AND NAILER INSTALLATION
	A. Install as 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.

	3.3 WALL AND PARTITION FRAMING INSTALLATION
	A. General:  Provide single bottom plate and double top plates using members of 2-inch nominal thickness whose widths equal that of studs, except single top plate may be used for non-load-bearing partitions and for load-bearing partitions where framing members bearing on partition are located directly over studs.  Fasten plates to supporting construction unless otherwise indicated.
	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.
	D. Provide diagonal bracing in walls, at locations indicated, at 45-degree angle, full-story height unless otherwise indicated.  Use 1-by-4-inch nominal-size boards, let-in flush with faces of studs.



	06 18 00 Glued-Laminated and Cross-Laminated Construction
	06 40 20 - interior architectural woodwork
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product specified, including casework hardware and accessories, and finishing materials and processes.
	B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	C. Samples for Verification:
	D. Qualification Data:  For Installer and fabricator.

	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	B. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility for production of interior architectural woodwork with blueprint-matched wood veneers and components.
	C. Quality Standard:  Unless otherwise indicated, comply with AWI/AWMAC/WI's "Architectural Woodwork Standards," latest edition, including errata, for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.
	D. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are indicated, provide materials and products with specified fire-test-response characteristics as determined by testing identical products per test method indicated by UL, ITS, or another testing and inspecting agency acceptable to authorities having jurisdiction.  Identify with appropriate markings of applicable testing and inspecting agency in the form of separable paper label or, where required by authorities having jurisdiction, imprint on surfaces of materials that will be concealed from view after installation.
	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.  If woodwork must be stored in other than installation areas, store only in areas where environmental conditions comply with requirements specified in "Project Conditions" Article.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet work is complete, and HVAC system is operating and maintaining temperature and relative humidity at occupancy levels during the remainder of the construction period.
	B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication, and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.

	1.7 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to ensure that interior architectural woodwork can be supported and installed as indicated.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that comply with requirements of AWI/AWMAC/WI's "Architectural Woodwork Standards" for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Environmental Product Declarations (EPD): Industry-wide EPDs for wood products and plastic laminates are available from the American Wood Council and Canadian Wood Council.
	C. Glue-Laminated Timber:  Comply with requirements of Section 061800 – GLUE-LAMINATED AND CROSS-LAMINATED TIMBER CONSTRUCTION.
	D. Concrete Bases:  Comply with requirements of Section 033000 – CAST-IN-PLACE CONCRETE and Section 033300 – ARCHITECTURAL CONCRETE.
	E. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	F. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304 at interior, Type 316L at exterior.
	G. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304 at interior, Type 316L at exterior.

	2.2 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood lumber, kiln dried to less than 15 percent moisture content.
	B. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere as required for corrosion resistance.  Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors.
	C. Installation Adhesives and Wood Glues:  Formulations approved for use indicated by adhesive manufacturer.

	2.3 FABRICATION, GENERAL
	A. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood moisture content in relation to ambient relative humidity during fabrication and in installation areas.
	B. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius indicated for the following:
	C. Complete fabrication, including assembly, finishing, and hardware application, to maximum extent possible before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting.
	D. Shop-cut openings to maximum extent possible to receive hardware, appliances, plumbing fixtures, electrical work, and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openings.  Sand edges of cutouts to remove splinters and burrs.
	E. Install glass to comply with applicable requirements in Section 088000 - GLAZING and in GANA's "Glazing Manual."  For glass in wood frames, secure glass with removable stops.

	2.4 CUSTOM FABRICATED GLUE-LAMINATED BENCHES
	A. Grade:  Custom.
	B. Wood Species and Cut:  To match materials specified in Section 061800 – GLUE-LAMINATED AND CROSS-LAMINATED TIMBER CONSTRUCTION.
	C. Configuration:  As indicated on Drawings.

	2.5 SHOP FINISHING
	A. General:  Comply with AWI/AWMAC/WI's "Architectural Woodwork Standards" for factory finishing.
	B. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing architectural woodwork, as applicable to each unit of work.
	C. Transparent Finish:  Comply with requirements for finishing specified in Section 061800 – GLUE-LAMINATED AND CROSS-LAMINATED TIMBER CONSTRUCTION.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.
	B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.

	3.2 INSTALLATION
	A. Grade:  Install woodwork to comply with requirements for the same grade specified in Part 2 for fabrication of type of woodwork involved.
	B. Assemble woodwork and complete fabrication at Project site to comply with requirements for fabrication in Part 2, to extent that it was not completed in the shop.
	C. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches.
	D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Fire-Retardant-Treated Wood:  Handle, store, and install fire-retardant-treated wood to comply with chemical treatment manufacturer's written instructions, including those for adhesives used to install woodwork.
	F. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush with woodwork and matching final finish if transparent finish is indicated.
	G. Touch up finishing work specified in this Section after installation of woodwork.  Fill nail holes with matching filler where exposed.

	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled areas.



	06 42 00 - paneling
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 DEFINITIONS
	A. Paneling includes wood furring, blocking, and shims for installing paneling, unless concealed within other construction before paneling installation.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified, including cabinet hardware and accessories, and finishing materials and processes.
	B. Shop Drawings:  Show location of paneling, large-scale details, attachment devices, and other components.  Include dimensioned plans and elevations.
	C. Samples for Initial Selection:
	D. Samples for Verification:
	E. Qualification Data:  For Installer and fabricator.

	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	B. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility for production of interior architectural woodwork with sequence-matched wood veneers.
	C. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.
	D. Fire-Test-Response Characteristics:  Where fire-retardant materials or products are indicated, provide materials and products with specified fire-test-response characteristics as determined by testing identical products per test method indicated by UL, ITS, or another testing and inspecting agency acceptable to authorities having jurisdiction.  Identify with appropriate markings of applicable testing and inspecting agency in the form of separable paper label or, where required by authorities having jurisdiction, imprint on surfaces of materials that will be concealed from view after installation.
	E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not deliver paneling until painting and similar operations that could damage paneling have been completed in installation areas.  If paneling must be stored in other than installation areas, store only in areas where environmental conditions comply with requirements specified in "Project Conditions" Article.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install paneling until building is enclosed, wet work is complete, and HVAC system is operating and will maintain temperature and relative humidity at occupancy levels during the remainder of the construction period.
	B. Field Measurements:  Where paneling is indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.

	1.8 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to ensure that paneling can be installed as indicated.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that comply with requirements of AWI's quality standard for quality grade specified, unless otherwise indicated.
	B. Wood Veneers and Lumber: Provide AWI Custom Grade materials and workmanship, unless otherwise indicated. For species not listed in the AWS comply with the following:
	C. Wood Species and Cut for Transparent Finish:  Spruce, two sided visual architectural grade.
	D. Composite Wood Products:  Comply with the following:
	E. Installation Adhesives and Wood Glues:  Formulations approved for use indicated by adhesive manufacturer.

	2.2 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, use materials that are acceptable to authorities having jurisdiction and that comply with requirements in this Article and with fire-test-response characteristics specified.
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Comply with performance requirements of AWPA C20 (lumber) and AWPA C27 (plywood).  Use the following treatment type:
	C. Fire-Retardant Particleboard:  Panels complying with the following requirements, made from softwood particles and fire-retardant chemicals mixed together at time of panel manufacture to achieve flame-spread index of 25 or less and smoke-developed index of 25 or less per ASTM E 84.
	D. Fire-Retardant Fiberboard:  Medium-density fiberboard panels complying with ANSI A208.2, made from softwood fibers, synthetic resins, and fire-retardant chemicals mixed together at time of panel manufacture to achieve flame-spread index of 25 or less and smoke-developed index of 200 or less per ASTM E 84.

	2.3 INSTALLATION MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less than 15 percent moisture content.
	B. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood lumber, kiln dried to less than 15 percent moisture content.
	C. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere as required for corrosion resistance.  Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors.

	2.4 FABRICATION, GENERAL
	A. Paneling Grade:  Provide Custom grade paneling complying with referenced quality standard.
	B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood moisture content in relation to ambient relative humidity during fabrication and in installation areas.
	C. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before fabrication.
	D. Arrange paneling in shop or other suitable space in proposed sequence for examination by Architect.  Mark units with temporary sequence numbers to indicate position in proposed layout.
	E. Complete fabrication, including assembly and finishing, to maximum extent possible, before shipment to Project site.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting.
	F. Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing fixtures, electrical work, and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openings.  Sand edges of cutouts to remove splinters and burrs.

	2.5 BOARD PANELING FOR TRANSPARENT FINISH
	A. Basis of Design:  Elements Modern Timber Buildings; NanoCLT, three layer panels to match cross laminated timber.
	B. Grade:  Custom.
	C. Wood Species and Cut:  As indicated on the Finish Schedule.
	D. Thickness:  19 mm.
	E. Shop fabricate board paneling in lengths to provide pieces that are uninterrupted by joints.  Machine edges of boards to provide joint profiles indicated.
	F. Preassemble board paneling into largest units that can be delivered into installation areas using permanent or temporary backing members as indicated.  To maximum extent possible, fabricate units in sizes determined by field measurements of existing conditions and that will avoid fitting in the field; make provision for separate scribing pieces to be fitted to adjoining finished surfaces.  Provide shop-prepared detachable pieces for forming joints with other units at Project site and with other types of architectural woodwork.

	2.6 accessories
	A. Aluminum Trim:  Extruded accessories of profiles and dimensions indicated.

	2.7 SHOP FINISHING
	A. General:  Comply with AWI/AWMAC/WI's "Architectural Woodwork Standards" for factory finishing.
	B. Preparation for Finishing:  Comply with referenced quality standard for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing architectural woodwork, as applicable to each unit of work.
	C. Transparent Finish:  Comply with requirements indicated below for grade, finish system, staining, and sheen with sheen measured on 60-degree gloss meter per ASTM D 523:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before installation, condition paneling to average prevailing humidity conditions in installation areas.
	B. Before installing paneling, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.

	3.2 INSTALLATION
	A. Grade:  Install paneling to comply with requirements for same grade specified in Part 2 for fabrication of type of paneling involved.
	B. Install paneling level, plumb, true, and straight with no distortions.  Shim as required with concealed shims.  Install level and plumb to a tolerance of 1/8 inch in 96 inches.  Install with no more than 1/16 inch in 96-inch vertical cup or bow and 1/8 inch in 96-inch horizontal variation from a true plane.
	C. Scribe and cut paneling to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	D. Anchor paneling to supporting substrate with concealed panel-hanger clips.  Do not use face fastening unless covered by trim.
	E. Complete finishing work specified in this Section to extent not completed at shop or before installation of paneling.  Fill nail holes with matching filler where exposed.  Apply specified finish coats, including stains and paste fillers if any, to exposed surfaces where only sealer/prime coats are applied in shop.

	3.3 ADJUSTING AND CLEANING
	A. Repair damaged and defective paneling, where possible, to eliminate functional and visual defects; where not possible to repair, replace paneling.  Adjust for uniform appearance.
	B. Clean paneling on exposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled areas.



	07 11 00 - bituminous dampproofing
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include manufacturer recommendations for method of application, primer, number of coats, coverage or thickness, and protection course. Indicate special procedures and perimeter conditions requiring special attention.
	B. Material Certificates:  For each product, signed by manufacturers.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain primary dampproofing materials and primers through one source from a single manufacturer.  Provide secondary materials recommended by manufacturer of primary materials.

	1.5 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit asphalt dampproofing to be performed according to manufacturers' written instructions.
	B. Ventilation:  Provide adequate ventilation during application of dampproofing in enclosed spaces.  Maintain ventilation until dampproofing has thoroughly cured.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 BITUMINOUS DAMPPROOFING
	A. Cold-Applied, Emulsified-Asphalt Dampproofing, Brush and Spray Coats:  ASTM D 1227, Type III, Class 1.

	2.3 MISCELLANEOUS MATERIALS
	A. Emulsified-Asphalt Primer:  ASTM D 1227, Type III, Class 1, except diluted with water as recommended by manufacturer.
	B. Asphalt-Coated Glass Fabric:  ASTM D 1668, Type I.
	C. Mastics and related materials as recommended by manufacturer.
	D. Patching Compound:  Manufacturer's fibered mastic of type recommended by dampproofing manufacturer.
	E. Protection Course: Multi-ply semi-rigid core composed of a mineral-fortified asphalt core formed between two outside layers of asphalt impregnated reinforced mats, manufactured in accordance with ASTM D 6506, 1/8 inch thick biodegradable hardboard.
	F. Drainage Board: Two-part prefabricated composite drain consisting of formed polystyrene or PVC dimpled core covered on one side with a polypropylene filter fabric, 1/4 inch thick.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Applicator present, for compliance with requirements for surface smoothness and other conditions affecting performance of work.

	3.2 PREPARATION
	A. Protection of Other Work:  Mask or otherwise protect adjoining exposed surfaces from being stained, spotted, or coated with dampproofing.  Prevent dampproofing materials from entering and clogging weep holes and drains.
	B. Clean substrates of projections and substances detrimental to work; fill voids, seal joints, and apply bond breakers if any, as recommended by prime material manufacturer.
	C. Apply manufacturer approved patching compound for filling and patching tie holes, honeycombs, reveals, and other imperfections.

	3.3 APPLICATION
	A. Comply with manufacturer's written recommendations unless more stringent requirements are indicated or required by Project conditions to ensure satisfactory performance of dampproofing.
	B. On Concrete Foundations:  Apply two brush or spray coats at not less than 1.5 gal./100 sq. ft. for first coat and 1 gal./100 sq. ft.. for second coat.

	3.4 INSTALLATION OF PROTECTION COURSE
	A. Install protection course over completed-and-cured dampproofing. Butt joints of adjacent panels and adhere with mastic.  Comply with dampproofing material manufacturer's written recommendations for attaching protection course.  Support protection course with spot application of trowel-grade mastic where not otherwise indicated. Place drainage panel directly over dampproofing, butt joints, place to encourage drainage downwards.
	B. Scribe and cut boards around projections, penetrations, and interruptions.

	3.5 CLEANING
	A. Remove dampproofing materials from surfaces not intended to receive dampproofing.



	07 21 00 - thermal insulation
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 SUBMITTALS
	A. Product Data: Manufacturer product data, installation instructions, performance criteria, and product limitations for each type of product indicated.
	B. Qualification Data:  For Testing Agency.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of building insulation through one source from a single manufacturer.
	B. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	C. Testing Agency Qualifications:  An independent agency qualified as a “Certified Infrared Thermographer” per ASNT SNT-TC-1A guidelines, Level I certification minimum.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration by moisture, soiling, and other sources.  Store in a dry and secure location.  Comply with manufacturer's written instructions for handling, storing, and protecting during installation.
	B. Protect plastic insulation as follows:


	PART 2 -  PRODUCTS
	2.1 FOUNDATION WALL AND UNDER SLAB INSULATION
	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. Extruded-Polystyrene (XPS) Board Insulation:  ASTM C 578, square edged of type, density, and compressive strength indicated below:
	C. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation securely to substrates indicated without damaging insulation and substrates.

	2.2 BLANKET INSULATION, GLASS FIBER BLANKET
	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. Glass-Fiber Blanket, Unfaced: ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.  GreenGuard certified as formaldehyde free and low chemical emissions.
	C. Glass-Fiber Blanket, Polypropylene-Scrim-Kraft Faced: ASTM C 665, Type II (nonreflective faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane is a vapor barrier).  GreenGuard certified as formaldehyde free and low chemical emissions.
	D. Glass-Fiber Blanket, Kraft Faced: ASTM C 665, Type II (nonreflective faced), Class C (faced surface not rated for flame propagation); Category 1 (membrane is a vapor barrier).  GreenGuard certified as formaldehyde free and low chemical emissions.
	E. Glass-Fiber Blanket, Foil Faced: ASTM C 665, Type III (reflective faced), Class B (faced surface with a flame-propagation resistance of 0.12 W/sq. cm); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene. GreenGuard certified as formaldehyde free and low chemical emissions.

	2.3 BLANKET INSULATION, MINERAL-WOOL BLANKET
	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. Mineral-Wool Blanket, Unfaced: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.
	C. Mineral-Wool Blanket, Reinforced-Foil Faced: ASTM C 665, Type III (reflective faced), Class A (faced surface with a flame-spread index of 25 or less per ASTM E 84); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene.  GreenGuard certified as formaldehyde free and low chemical emissions.

	2.4 SPRAYED-FOAM INSULATION, AT GAPS AND VOIDS
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	B. Sprayed-Foam Insulation:  Water-cure closed cell polyurethane containing no urea-formaldehyde and no CFCs.

	2.5 ROOF INSULATION
	A. General:  Provide preformed roof insulation boards that comply with requirements and referenced standards, selected from manufacturer's standard sizes and of thicknesses indicated.
	B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type  II, felt or glass-fiber mat facer on both major surfaces.
	C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12 inches unless otherwise indicated.
	D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.
	E. Cover Board:  Provide the following, as required by roofing manufacturer to comply with performance requirements and provide specified warranty.

	2.6 AUXILIARY INSULATING MATERIALS
	A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation securely to substrates indicated without damaging insulation and substrates.
	B. Masonry and Concrete Fasteners:
	C. Tape: Adhesive tape recommended by insulation manufacturer, to tape joints and tears in faced insulation.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements of Sections in which substrates and related work are specified and for other conditions affecting performance.

	3.2 PREPARATION
	A. Clean substrates of substances harmful to insulation, including removing projections capable of interfering with insulation attachment.

	3.3 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and application indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any time to ice, rain, and snow.
	C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Miscellaneous Voids:  Install spray polyurethane foam insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation.

	3.4 INSTALLATION OF BELOW-GRADE INSULATION
	A. On vertical surfaces, set rigid insulation units in adhesive applied according to manufacturer's written instructions.  Use adhesive recommended by insulation manufacturer.
	B. On horizontal surfaces, loosely lay rigid insulation units according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.

	3.5 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:

	3.6 ROOF INSULATION AND COVERBOARD INSTALLATION
	A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with roofing system manufacturer's written instructions for installing roof insulation.
	C. Install tapered insulation under area of roofing to conform to slopes indicated.
	D. Install one or more layers of insulation under area of roofing to achieve required thickness. Install 2 or more layers with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 inches in each direction.
	E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 inch with insulation.
	G. Adhered Cover Boards:  Install cover boards over mechanically-fastened insulation with long joints in continuous straight lines with end joints staggered between rows.  Offset joints of insulation below a minimum of 6 inches in each direction.  Adhere cover boards to mechanically-fastened insulation in ribbons of bead-applied adhesive or full-spread adhesive, as required to comply with performance and warranty requirements.

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections indicated below and prepare test reports.
	B. Infrared Camera Survey:  Perform an infrared camera scan of walls, floors, and ceilings to determine where insulation and air barrier are not continuous, after insulation has been installed, but prior to plaster patching or new gypsum board installation.
	C. Repair or replace work where test results and inspections indicate that it does not comply with specified requirements.
	D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.8 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.



	07 26 00 - below grade vapor retarder
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Protect materials from physical damage and from deterioration by moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during installation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 VAPOR BARRIER
	A. Vapor Barrier shall have the following qualities:
	B. Accessories:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements of Sections in which substrates and related work are specified and for other conditions affecting performance.

	3.2 PREPARATION
	A. Clean substrates of substances harmful to vapor retarders, including removing projections capable of puncturing vapor retarders.

	3.3 INSTALLATION
	A. Install vapor retarder membrane in accordance with ASTM E1643 and manufacturer's instructions.
	B. Unroll vapor retarder membrane with longest dimension parallel to direction of slabs-on-grade concrete pour.
	C. Lap vapor retarder membrane over footings and seal to foundation walls in accordance with manufacturer’s recommendations.
	D. Lap vapor retarder membrane joints a minimum of 6 inches and seal with seam tape.
	E. Seal vapor retarder membrane penetrations by applying penetration seal or by constructing boots from vapor retarder membrane and seam tape.
	F. Repair damaged areas by cutting patches of vapor retarder membrane, extending 6 inches, minimum, beyond damaged area.  Seal patch perimeter with seam tape.

	3.4 PROTECTION
	A. Protect installed vapor retarders from damage due to harmful weather exposures, physical abuse, and other causes.



	07 27 00 - air barriers
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS, which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 DEFINITIONS
	A. Air Barrier Assembly: The collection of air barrier materials and auxiliary materials applied to an opaque wall or soffit, including joints and junctions to abutting construction, to control air movement through the wall.

	1.4 PERFORMANCE REQUIREMENTS
	A. General: Air barrier shall be capable of performing as a continuous vapor-retarding air barrier and as a liquid-water drainage plane flashed to discharge to the exterior incidental condensation or water penetration. Air barrier assemblies shall be capable of accommodating substrate movement and of sealing substrate expansion and control joints, construction material changes, penetrations, and transitions at perimeter conditions without deterioration and air leakage exceeding specified limits.
	B. Air Barrier Assembly Air Leakage: Not to exceed 0.03 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft., ASTM E 2357.

	1.5 PRECONSTRUCTION TESTING
	A. Mockup Testing: Air barrier assemblies shall comply with performance requirements indicated, as evidenced by reports based on mockup testing by a qualified testing agency.

	1.6 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings: Show locations and extent of air barrier. Include details for substrate joints and cracks, counterflashing strip, penetrations, inside and outside corners, terminations, and tie-ins with adjoining construction.
	C. Product Certificates: For air barriers, certifying compatibility of air barrier and accessory materials with Project materials that connect to or that come in contact with air barrier; signed by product manufacturer.
	D. Qualification Data: For Applicator.
	E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, for air barriers.

	1.7 QUALITY ASSURANCE
	A. Applicator Qualifications: A firm experienced in applying air barrier materials similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-service performance.
	B. Mockups: Before beginning installation of air barrier, build mockups of exterior wall assembly 150 sq. ft., incorporating backup wall construction, external cladding, window, door frame and sill, insulation, and flashing to demonstrate surface preparation, crack and joint treatment, and sealing of gaps, terminations, and penetrations of air barrier membrane.
	C. Preinstallation Conference: Conduct conference at Project site.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store liquid materials in their original undamaged packages in a clean, dry, protected location and within temperature range required by air barrier manufacturer.
	B. Remove and replace liquid materials that cannot be applied within their stated shelf life.
	C. Store rolls according to manufacturer's written instructions.
	D. Protect stored materials from direct sunlight.

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations: Apply air barrier within the range of ambient and substrate temperatures recommended by air barrier manufacturer. Protect substrates from environmental conditions that affect performance of air barrier. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist.


	PART 2 -  PRODUCTS
	2.1 FLUID-APPLIED MEMBRANE AIR BARRIERS
	A. Fluid-Applied, Vapor-Permeable Membrane Air Barrier: Elastomeric, modified bituminous or synthetic polymer membrane.

	2.2 AUXILIARY MATERIALS
	A. General: Auxiliary materials recommended by air barrier manufacturer for intended use and compatible with air barrier. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.
	B. Primer: Liquid waterborne or solvent-borne primer recommended for substrate by manufacturer of air barrier material.
	C. Counterflashing Strip: Modified bituminous 40-mil-thick, self-adhering sheet consisting of 32 mils of rubberized asphalt laminated to an 8-mil-thick, crosslaminated polyethylene film with release liner backing.
	D. Butyl Strip at Termination with EPDM or TPO Roofing Membrane: Vapor-retarding, 30- to 40-mil-thick, self-adhering; polyethylene-film-reinforced top surface laminated to layer of butyl adhesive, with release liner backing.
	E. Modified Bituminous Strip To Cover Cracks and Joints and Terminate Air Barrier to Compatible Roofing Membrane: Vapor-retarding, 40-mil-thick, smooth-surfaced, self-adhering; consisting of 36 mils of rubberized asphalt laminated to a 4-mil- polyethylene film with release liner backing.
	F. Termination Mastic: Cold fluid-applied elastomeric liquid; trowel grade.
	G. Substrate Patching Membrane: Manufacturer's standard trowel-grade substrate filler.
	H. Adhesive and Tape: Air barrier manufacturer's standard adhesive and pressure-sensitive adhesive tape.
	I. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, 0.0187 inch thick, and Series 300 stainless-steel fasteners.
	J. Sprayed Polyurethane Foam Sealant to Fill Gaps at Penetrations and Openings: one- or two-component, foamed-in-place, polyurethane foam sealant, 1.5 to 2.0 lb/cu. ft. density; flame spread index of 25 or less according to ASTM E 162; with primer and noncorrosive substrate cleaner recommended by foam sealant manufacturer.
	K. Modified Bituminous Transition Strip to Seal Air Barrier Terminations with Glazing Systems: Vapor-retarding, 40-mil-thick, smooth-surfaced, self-adhering; consisting of 36 mils of rubberized asphalt laminated to a 4-mil-thick polyethylene or aluminum film with release liner backing.
	L. Preformed Silicone-Sealant Extrusion to Seal Air Barrier Terminations with Glazing Systems: Manufacturer's standard system consisting of cured low-modulus silicone extrusion, sized to fit opening widths, with a single-component, neutral-curing, Class 100/50 (low-modulus) silicone sealant for bonding extrusions to substrates.
	M. Joint Sealant: ASTM C 920, single-component, neutral-curing silicone; Class 100/50 (low-modulus), Grade NS, Use NT related to exposure, and, as applicable to joint substrates indicated, Use O. Comply with Section 079200 - JOINT SEALANTS.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance.

	3.2 SURFACE PREPARATION
	A. Clean, prepare, and treat substrate according to manufacturer's written instructions. Provide clean, dust-free, and dry substrate for air barrier application.
	B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray affecting other construction.
	C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.
	D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids in concrete with substrate-patching membrane.
	E. Remove excess mortar from masonry ties, shelf angles, and other obstructions.
	F. Prepare, fill, prime, and treat joints and cracks in substrates. Remove dust and dirt from joints and cracks according to ASTM D 4258.
	G. Bridge and cover isolation joints expansion joints and discontinuous deck-to-wall and deck-to-deck joints with overlapping modified bituminous strips.
	H. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and edges to form a smooth transition from one plane to another.
	I. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another with stainless-steel sheet mechanically fastened to structural framing to provide continuous support for air barrier.

	3.3 JOINT TREATMENT IN PREPARATION FOR INSTALLATION OF FLUID-APPLIED MEMBRANE
	A. Concrete and Masonry: Prepare, treat, rout, and fill joints and cracks in substrate according to ASTM C 1193 and air barrier manufacturer's written instructions. Remove dust and dirt from joints and cracks complying with ASTM D 4258 before coating surfaces.
	B. Gypsum Sheathing: Fill joints greater than 1/4 inch with sealant according to ASTM C 1193 and with air barrier manufacturer's written instructions. Apply first layer of fluid air barrier membrane at joints. Tape joints with joint reinforcing strip after first layer is dry. Apply a second layer of fluid air barrier membrane over joint reinforcing strip.

	3.4 TRANSITION STRIP INSTALLATION
	A. Install strips, transition strips, and auxiliary materials according to air barrier manufacturer's written instructions to form a seal with adjacent construction and maintain a continuous air barrier.
	B. Apply primer to substrates at required rate and allow to dry. Limit priming to areas that will be covered by air barrier sheet in same day. Reprime areas exposed for more than 24 hours.
	C. Connect and seal exterior wall air barrier membrane continuously to roofing membrane air barrier, concrete below-grade structures, floor-to floor construction, exterior glazing and window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door framing, and other construction used in exterior wall openings, using accessory materials.
	D. At end of each working day, seal top edge of strips and transition strips to substrate with termination mastic.
	E. Apply joint sealants forming part of air barrier assembly within manufacturer's recommended application temperature ranges. Consult manufacturer when sealant cannot be applied within these temperature ranges.
	F. Wall Openings: Prime concealed perimeter frame surfaces of windows, curtain walls, storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage is achieved over both substrates. Maintain 3 inches of full contact over firm bearing to perimeter frames with not less than 1 inch of full contact.
	G. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and miscellaneous penetrations of air barrier membrane with foam sealant.
	H. Seal strips and transition strips around masonry reinforcing or ties and penetrations with termination mastic.
	I. Seal top of through-wall flashings to air barrier with an additional 6-inch-wide, modified bituminous strip.
	J. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by metal counterflashings or ending in reglets with termination mastic.
	K. Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and flatten fishmouths and blisters. Patch with transition strips extending 6 inches beyond repaired areas in strip direction.

	3.5 INSTALLATION OF FLUID-APPLIED MEMBRANE AIR BARRIER
	A. Apply air barrier membrane to form a seal with strips and transition strips and to achieve a continuous air barrier according to air barrier manufacturer's written instructions.
	B. Apply air barrier membrane within manufacturer's recommended application temperature ranges.
	C. Apply primer to substrates at required rate and allow to dry. Limit priming to areas that will be covered by air barrier sheet in same day. Reprime areas exposed for more than 24 hours.
	D. Apply a continuous unbroken air barrier to substrates according to the following minimum thickness. Apply membrane in full contact around protrusions such as masonry ties.
	E. Apply strip and transition strip a minimum of 1 inch onto cured air membrane or strip and transition strip over cured air membrane overlapping 3 inches onto each surface according to air barrier manufacturer's written instructions.
	F. Do not cover air barrier until it has been tested and inspected by Owner's testing agency.
	G. Correct deficiencies in or remove air barrier that does not comply with requirements; repair substrates and reapply air barrier components.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Inspections: Air barrier materials and installation are subject to inspection for compliance with requirements. Inspections may include the following:
	C. Tests:
	D. Remove and replace deficient air barrier components and retest as specified above.

	3.7 CLEANING AND PROTECTION
	A. Protect air barrier system from damage during application and remainder of construction period, according to manufacturer's written instructions.
	B. Clean spills, stains, and soiling from adjacent construction that would be exposed in the completed work using cleaning agents and procedures recommended by manufacturer of affected construction.



	07 44 70 - Concrete-Faced Insulated Panels
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each type, color, texture, and pattern required.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type, color, texture, and pattern of panels, including related accessories, from single source from single manufacturer.
	B. Manufacturer Qualifications: Provides design, engineering, fabrications and testing of all required components and assemblies for a complete system.
	C. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01.

	1.5 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with panel installation only if substrate is completely dry and if existing and forecasted weather conditions permit panel to be installed according to manufacturer's written instructions.

	1.6 SEQUENCING
	A. Coordinate installation with flashings and other adjoining construction to ensure proper sequencing.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Concrete-Faced Perimeter Foundation Insulation: Extruded polystyrene board to ASTM C 578 (CAN/ULC-S701) Type IV, rigid, closed cell, with integral high density skin, c/w integral 5/16 inch (8 mm) thick latex-modified concrete facing.
	B. Panel Performance Requirements:

	2.2 ACCESSORIES
	A. Metal Cap Flashing: 24 ga (0.61mm) galvanized steel J-channel; 2-1/4 inches (57mm) wide, 4 inches (102 mm) long leg and 2-1/4 inches (57mm) short leg; prefinished in color as selected.
	B. Clips and Fasteners: Corrosion-resistant type metals, sized to suit application for substrate indicated; as recommended by insulation manufacturer.

	2.3 FABRICATION
	A. Complete fabrication, including assembly, finishing, and hardware application, before shipment to Project site to maximum extent possible.  Disassemble components only as necessary for shipment and installation.  Where necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting.
	B. Shop-cut openings, to maximum extent possible, to receive hardware, electrical work, and similar items.  Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and shaped openings.  Smooth edges of cutouts and seal edges with the linseed-based wood stain selected for the exposed face.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates for compliance with requirements for installation tolerances and other conditions affecting performance of panels and related accessories.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrates of projections and substances detrimental to application. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

	3.3 INSTALLATION
	A. General:  Comply with manufacturer's written installation instructions applicable to products and applications indicated unless more stringent requirements apply.
	B. Install joint sealants as specified in Section 079200 - JOINT SEALANTS and to produce a weathertight installation.

	3.4 ADJUSTING AND CLEANING
	A. Remove damaged, improperly installed, or otherwise defective materials and replace with new materials complying with specified requirements.
	B. Clean finished surfaces according to manufacturer's written instructions and maintain in a clean condition during construction.



	07 46 10 - fiber-cement siding
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. General:  Provide fiber-cement wall panel assemblies that comply with performance requirements specified as determined by testing manufacturers' standard assemblies similar to those indicated for this Project, by a qualified testing and inspecting agency.
	B. Structural Performance:  Provide fiber-cement wall panel assemblies capable of withstanding the effects of gravity loads and loads and stresses within limits and under conditions indicated, based on testing according to ASTM E 1592 and ASTM E 330 as applicable.
	C. Thermal Movements for Fiber-Cement Wall Panels:  Provide fiber-cement wall panel assemblies that allow for noiseless thermal movements resulting from the following range in ambient temperatures and that prevent buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects:

	1.4 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of fiber-cement wall panel and accessory.
	B. Shop Drawings:  Show fabrication and installation layouts of fiber-cement wall panels; details of edge conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, and accessories; and special details.  Distinguish between factory- and field-assembled work.
	C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below.
	D. Qualifications:  Qualifications of professional engineer and qualifications of installer as specified.

	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in the state the project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of panels that are similar to those indicated for this Project in material, design, and extent.
	C. Source Limitations:  Obtain each type, color, texture, and pattern of siding and trim, including related accessories, from single source from single manufacturer.
	D. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
	E. Fabricator Qualifications:  Certified by fiber-cement wall panel manufacturer to fabricate and install manufacturer's wall panel system.
	F. Source Limitations:  Obtain each type of fiber-cement wall panel through one source from a single manufacturer.
	G. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	H. Fire-Resistance Ratings:  Where indicated, provide fiber-cement wall panels identical to those of assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	I. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	J. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01.  Review methods and procedures related to fiber-cement wall panel assemblies including, but not limited to, the following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver components, sheets, fiber-cement wall panels, and other manufactured items so as not to be damaged or deformed.  Package fiber-cement wall panels for protection during transportation and handling.
	B. Unload, store, and erect fiber-cement wall panels in a manner to prevent bending, warping, twisting, and surface damage.
	C. Store fiber-cement wall panels vertically, covered with suitable weathertight and ventilated covering.  Store fiber-cement wall panels to ensure dryness, with positive slope for drainage of water.  Do not store fiber-cement wall panels in contact with other materials that might cause staining, denting, or other surface damage.  Do not allow storage space to exceed 120 deg F.

	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit assembly of fiber-cement wall panels to be performed according to manufacturers' written instructions and warranty requirements.
	B. Field Measurements:  Verify locations of structural members and wall opening dimensions by field measurements before fiber-cement wall panel fabrication and indicate measurements on Shop Drawings.

	1.8 COORDINATION
	A. Coordinate fiber-cement wall panel assemblies with rain drainage work, flashing, trim, and construction of girts, studs, soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.9 WARRANTY
	A. Special Warranty:  Standard form in which manufacturer agrees to repair or replace siding and trim that fail(s) in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 FIBER-CEMENT SIDING AND TRIM
	A. General: Siding made from high-density fiber-cement board that complies with ASTM C 1186, Type A, Grade II; is classified as noncombustible when tested according to ASTM E 136; and has a flame-spread index of 25 or less when tested according to ASTM E 84.

	2.2 ACCESSORIES
	A. Siding Accessories, General:  Provide starter strips, edge trim, outside and inside corner caps, and other items as recommended by siding manufacturer for building configuration.
	B. Decorative Accessories:  Provide the following fiber-cement decorative accessories as indicated on the Drawings.
	C. Flashing:  Provide stainless-steel flashing complying with Section 076200 - SHEET METAL FLASHING AND TRIM at window and door heads and where indicated.
	D. Attachment System, Aluminum Supporting Members:
	E. Fasteners:

	2.3 FABRICATION
	A. General:  Fabricate and finish fiber-cement wall panels and accessories at the factory to greatest extent possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by laboratory testing.  Comply with indicated profiles and with dimensional and structural requirements.
	B. Sheet Metal Accessories:  Fabricate trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and other characteristics of item indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, fiber-cement wall panel supports, and other conditions affecting performance of work.
	B. Examine roughing-in for components and systems penetrating fiber-cement wall panels to verify actual locations of penetrations relative to seam locations of fiber-cement wall panels before fiber-cement wall panel installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrates of projections and substances detrimental to application.
	B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.
	C. Miscellaneous Framing:  Install subgirts, base angles, sills, furring, and other miscellaneous wall panel support members and anchorage according to ASTM C 754 and fiber-cement wall panel manufacturer's written recommendations.

	3.3 FIBER-CEMENT WALL PANEL INSTALLATION, GENERAL
	A. General:  Install fiber-cement wall panels in orientation, sizes, and locations indicated on Drawings.  Install panels perpendicular to girts and subgirts, unless otherwise indicated.  Anchor fiber-cement wall panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	B. Fasteners: Use stainless-steel fasteners.
	C. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt underlayment to each contact surface, or by other permanent separation as recommended by fiber-cement wall panel manufacturer.

	3.4 WALL PANEL INSTALLATION
	A. General:  Install attachment system required to support wall panels and to provide a complete weathertight wall system, including subgirts, perimeter extrusions, tracks, drainage channels, panel clips, and anchor channels.
	B. Track-Support Installation:  Provide manufacturer's standard horizontal and vertical tracks that provide support and complete secondary drainage system, draining to the exterior at horizontal joints.  Install support system at locations, spacings, and with fasteners recommended by manufacturer.  Attach panels to wall by interlocking tracks with perimeter extrusions attached to wall panels.  Fully engage integral gaskets and leave horizontal and vertical joints with open reveal.

	3.5 ACCESSORY INSTALLATION
	A. General:  Install accessories with positive anchorage to building and weathertight mounting and provide for thermal expansion.  Coordinate installation with flashings and other components.
	B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, and set units true to line and level as indicated.  Install work with laps, joints, and seams that will be permanently watertight and weather resistant.

	3.6 ERECTION TOLERANCES
	A. Installation Tolerances:  Shim and align fiber-cement wall panel units within installed tolerance of 1/4 inch in 20 feet nonaccumulative, on level, plumb, and location lines as indicated and within 1/8-inch offset of adjoining faces and of alignment of matching profiles.

	3.7 CLEANING AND PROTECTION
	A. After fiber-cement wall panel installation, clear weep holes and drainage channels of obstructions, dirt, and sealant.
	B. Replace fiber-cement wall panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	07 61 00 - sheet metal roofing
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. General:  Provide complete sheet metal roofing system, including, but not limited to, custom-fabricated metal roof pans, cleats, clips, anchors and fasteners, sheet metal flashing and drainage components related to sheet metal roofing, fascia panels, trim, underlayment, and accessories as indicated and as required for a weathertight installation.
	B. Fabricate and install roofing capable of resisting forces required by Code according to recommendations in FMG Loss Prevention Data Sheet 1-49.
	C. Thermal Movements:  Provide sheet metal roofing that allows for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects.  Provide clips that resist rotation and avoid shear stress as a result of sheet metal roofing thermal movements.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	D. Water Infiltration:  Provide sheet metal roofing that does not allow water infiltration to building interior, with metal flashing and connections of sheet metal roofing lapped to allow moisture to run over and off the material.
	E. Energy Performance:  Provide roofing system with Solar Reflectance Index (SRI) not less than the following when calculated according to ASTM E 1980 based on testing identical products by a qualified testing agency:

	1.4 SUBMITTALS
	A. Product Data:  For each product indicated.  Include details of construction relative to materials, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings:  Show fabrication and installation layouts of sheet metal roofing, including plans, elevations, and keyed references to termination points.  Distinguish between shop- and field-assembled work.  Include the following:
	C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below:
	D. Qualification Data:  For Installer and manufacturer.
	E. Maintenance Data:  For roofing system to include in maintenance manuals.
	F. Inspection Report:  Copy of roofing system manufacturer's inspection report of completed roofing installation.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain all components for roofing system from roofing system manufacturer.
	B. Sheet Metal Roofing Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" unless more stringent requirements are specified or shown on Drawings.
	C. Copper Roofing Standard:  Comply with CDA's "Copper in Architecture Handbook."  Conform to dimensions and profiles shown unless more stringent requirements are indicated.
	D. Preinstallation Conference:  Conduct conference at Project site.  Comply with requirements in Division 01.  Review methods and procedures related to roofing system including, but not limited to, the following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver sheet metal roofing pans, components, and other sheet metal roofing materials so as not to be damaged or deformed.  Package sheet metal roofing materials for protection during transportation and handling.
	B. Unload, store, and erect sheet metal roofing materials in a manner to prevent bending, warping, twisting, and surface damage.
	C. Stack materials on platforms or pallets, covered with suitable weathertight and ventilated covering.  Store sheet metal roofing materials to ensure dryness.  Do not store sheet metal roofing materials in contact with other materials that might cause staining, denting, or other surface damage.
	D. Protect strippable protective covering on sheet metal roofing from exposure to sunlight and high humidity, except to extent necessary for period of sheet metal roofing installation.

	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer's written instructions and warranty requirements.

	1.8 WARRANTY
	A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace sheet metal roofing that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	B. Special Installer's Warranty:  Roofing Installer's warranty, on warranty form signed by Roofing Installer, in which Roofing Installer agrees to repair or replace components of custom-fabricated sheet metal roofing that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 ROOFING SHEET METALS
	A. Basis of Design:   PAC-Clad; Tite-Loc Plus.
	B. Aluminum Sheet:  ASTM B 209, alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required.

	2.2 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Sheet:  30 to 40 mils thick minimum, consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied.  Provide primer when recommended by underlayment manufacturer.
	B. Slip Sheet:  Building paper, minimum 5 lb/100 sq. ft., rosin sized.

	2.3 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for a complete roofing system and as recommended by fabricator for sheet metal roofing.
	B. Fasteners:  Self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads.
	C. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape.
	D. Elastomeric Joint Sealant:  ASTM C 920, of base polymer, type, grade, class, and use classifications required to produce joints in sheet metal roofing that will remain weathertight and as recommended by roll-formed sheet metal roofing manufacturer for installation indicated.
	E. Expansion-Joint Sealant:  For hooked-type expansion joints, which must be free to move, provide nonsetting, nonhardening, nonmigrating, heavy-bodied polyisobutylene sealant.
	F. Bituminous Coating:  Cold-applied asphalt mastic, ASTM D 1187, compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.4 ACCESSORIES
	A. Sheet Metal Roofing Accessories:  Provide components required for a complete sheet metal roofing assembly including trim, copings, fasciae, corner units, ridge closures, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match material and finish of sheet metal roofing, unless otherwise indicated.
	B. Flashing and Trim:  Formed from same material and with same finish as sheet metal roofing, minimum 0.025-inch-thick.  Provide flashing and trim as required to seal against weather and to provide finished appearance.  Locations include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers.
	C. Roof Curbs:  Fabricated from same material and finish as sheet metal roofing, minimum thickness matching the sheet metal roofing; with bottom of skirt profiled to match roof panel profiles; with weatherproof top box and integral full-length cricket.  Fabricate curb sub framing of nominal 0.062-inch- thick, angle-, C-, or Z-shaped galvanized steel or stainless steel sheet.  Fabricate curb and sub framing to withstand indicated loads of size and height indicated.  Coordinate dimensions with rough-in information or Shop Drawings of equipment to be supported.
	D. Snow Guards:  Prefabricated, noncorrosive units designed to be installed without penetrating sheet metal roofing, and complete with predrilled holes, clamps, or hooks for anchoring.
	E. Hanging Gutters:  Fabricate to cross-section indicated, complete with end pieces, outlet tubes, and other accessories as required.  Fabricate in minimum 96-inch long sections.  Furnish flat-stock gutter spacers and gutter brackets fabricated from same metal as gutters, of size recommended by SMACNA but not less than twice the gutter thickness.  Fabricate expansion joints, expansion-joint covers, and gutter accessories from same metal as gutters.
	F. Downspouts:  Fabricate downspouts complete with mitered elbows.  Furnish with metal hangers, from same material as downspouts, and anchors.
	G. Chain Downspouts or Rain Chains:
	H. Conductor Heads:  Manufactured conductor heads, each with flanged back and stiffened top edge and of dimensions and shape indicated, complete with outlet tube that nests into upper end of downspout.
	I. Splash Blocks:  Provide precast concrete splash blocks.

	2.5 FABRICATION
	A. General:  Custom fabricate sheet metal roofing to comply with details shown and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions (pan width and seam height), geometry, metal thickness, and other characteristics of installation indicated.  Fabricate sheet metal roofing and accessories at the shop to greatest extent possible.
	B. General:  Fabricate roll-formed sheet metal roofing panels to comply with details shown and roll-formed sheet metal roofing manufacturer's written instructions.
	C. Fabricate sheet metal roofing to allow for expansion in running work sufficient to prevent leakage, damage, and deterioration of the Work.  Form exposed sheet metal work to fit substrates without excessive oil canning, buckling, and tool marks, true to line and levels indicated, and with exposed edges folded back to form hems.
	D. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the Work cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with sealant (concealed within joints).
	E. Sealant Joints:  Where movable, nonexpansion-type joints are indicated or required to produce weathertight seams, form metal to provide for proper installation of elastomeric sealant, in compliance with SMACNA standards.
	F. Metal Protection:  Where dissimilar metals will contact each other, protect against galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt underlayment to each contact surface, or by other permanent separation as recommended by manufacturers of dissimilar metals or by fabricator.
	G. Sheet Metal Accessories:  Custom fabricate flashings and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.  Obtain field measurements for accurate fit before shop fabrication.

	2.6 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, sheet metal roofing supports, and other conditions affecting performance of work.
	B. Examine roughing-in for components and systems penetrating sheet metal roofing to verify actual locations of penetrations relative to seam locations of sheet metal roofing before sheet metal roofing installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Install flashings and other sheet metal to comply with requirements specified in Section 076200 - Sheet Metal Flashing and Trim.

	3.3 UNDERLAYMENT INSTALLATION
	A. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free, on roof sheathing under sheet metal roofing.  Apply primer if required by underlayment manufacturer.  Comply with temperature restrictions of underlayment manufacturer for installation; use primer rather than nails for installing underlayment at low temperatures.  Apply over entire roof in shingle fashion to shed water, with end laps of not less than 6 inches staggered 24 inches between courses.  Overlap side edges not less than 3-1/2 inches. Roll laps with roller.  Cover underlayment within 14 days.
	B. Install flashings to cover underlayment to comply with requirements specified in Section 076200 - SHEET METAL FLASHING AND TRIM.
	C. Apply slip-sheet over underlayment before installing sheet metal roofing.

	3.4 INSTALLATION, GENERAL
	A. General:  Install roofing according to roofing system manufacturer's written instructions.  Install sheet metal roofing perpendicular to purlins or supports.  Anchor sheet metal roofing and other components of the Work securely in place, with provisions for thermal and structural movement.  Install fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for a complete roofing system and as recommended by fabricator for sheet metal roofing.
	B. Fasteners:  Use fasteners of sizes that will not penetrate completely through substrate.
	C. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt underlayment to each contact surface, or by other permanent separation as recommended by fabricator of sheet metal roofing or manufacturers of dissimilar metals.
	D. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage.  Cover and seal fasteners and anchors as required for a tight installation.
	E. Fascia:  Align bottom of sheet metal roofing and fasten with blind rivets, bolts, or self-tapping screws.  Flash and seal sheet metal roofing with weather closures where fasciae meet soffits, along lower panel edges, and at perimeter of all openings.

	3.5 CUSTOM-FABRICATED SHEET METAL ROOFING INSTALLATION
	A. Fabricate and install work with lines and corners of exposed units true and accurate.  Form exposed faces flat and free of buckles, excessive waves, and avoidable tool marks, considering temper and reflectivity of metal.  Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.  Fold back sheet metal to form a hem on concealed side of exposed edges, unless otherwise indicated.
	B. Seal joints as shown and as required for leakproof construction.  Provide low-slope transverse seams using cleats where backup of moisture may occur.
	C. Provide expansion cleats in roof panels that exceed 30 feet in length.
	D. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets to be soldered to a width of 1-1/2 inches, except reduce pre-tinning where pre-tinned surface would show in completed Work.
	E. Standing-Seam Roofing:  Attach standing-seam metal pans to substrate with cleats, double-nailed at 12 inches o.c.  Install pans reaching from eave to ridge before moving to adjacent pans.  Lock each pan to pan below with transverse seam.  Before pans are locked, apply continuous bead of sealant to top flange of lower pan.  Crimp standing seams by folding over twice so cleat and pan edges are completely engaged.

	3.6 ACCESSORY INSTALLATION
	A. General:  Install accessories with positive anchorage to building and weathertight mounting and provide for thermal expansion.  Coordinate installation with flashings and other components.
	B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, and set units true to line and level as indicated.  Install work with laps, joints, and seams that will be permanently watertight and weather resistant.
	C. Pipe and Penetration Flashing:  Form flashing around pipe penetration and sheet metal roofing.  Fasten and seal to sheet metal roofing as recommended by SMACNA.
	D. Roof Curbs:  Install curbs at locations indicated on Drawings.  Set roof curb so top surface of roof curb is level.  Install flashing around bases where they meet sheet metal roofing.
	E. Bar-Type Snow Guards:  Attach bar supports to vertical ribs of standing-seam sheet metal roofing with clamps or setscrews.  Do not use fasteners that will penetrate sheet metal roofing.

	3.7 ROOF-EDGE DRAINAGE INSTALLATION
	A. General:  Install sheet metal roof drainage items to produce complete roof drainage system according to SMACNA recommendations and as indicated.  Coordinate installation of roof perimeter flashing with installation of roof drainage system.
	B. Hanging Gutters:  Join sections with riveted and soldered joints or with lapped joints sealed with sealant.  Provide for thermal expansion.  Attach gutters at eave or fascia to firmly anchored gutter brackets or straps spaced not more than 36 inches apart.  Provide end closures and seal watertight with sealant.  Slope to downspouts.
	C. Downspouts:  Join sections with 1-1/2-inch telescoping joints.
	D. Splash Blocks:  Install where downspouts discharge onto low-slope roofs and where indicated.  Set in cement or sealant compatible with roofing membrane.

	3.8 ERECTION TOLERANCES
	A. Installation Tolerances:  Shim and align sheet metal roofing within installed tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of adjoining faces and of alignment of matching profiles.

	3.9 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Remove temporary protective coverings and strippable films, if any, as sheet metal roofing is installed.  On completion of sheet metal roofing installation, clean finished surfaces, including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain in a clean condition during construction.
	C. Replace panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.

	3.10 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect metal roof panel installation, including accessories. Report results in writing.
	B. Remove and replace applications of metal roof panels where tests and inspections indicate that they do not comply with specified requirements.
	C. Additional tests and inspections, at Contractor's expense, are performed to determine compliance of replaced or additional work with specified requirements.
	D. Prepare test and inspection reports.



	07 62 00 - sheet metal flashing and trim
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 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, rattling, leaking, and fastener disengagement.
	B. Fabricate and install roof edge flashing and copings capable of resisting Wind Zone forces required by Code according to recommendations in FMG Loss Prevention Data Sheet 1-49.
	C. Thermal Movements:  Provide sheet metal flashing and trim that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects.  Provide clips that resist rotation and avoid shear stress as a result of sheet metal and trim thermal movements.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	D. Water Infiltration:  Provide sheet metal flashing and trim that do not allow water infiltration to building interior.
	E. Interface with Other Systems:

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show layouts of sheet metal flashing and trim, including plans and elevations.  Distinguish between shop- and field-assembled work.  Include the following:
	C. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below:

	1.5 QUALITY ASSURANCE
	A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual."  Conform to dimensions and profiles shown unless more stringent requirements are indicated.
	B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver sheet metal flashing materials and fabrications undamaged.  Protect sheet metal flashing and trim materials and fabrications during transportation and handling.
	B. Unload, store, and install sheet metal flashing materials and fabrications in a manner to prevent bending, warping, twisting, and surface damage.
	C. Stack materials on platforms or pallets, covered with suitable weathertight and ventilated covering. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage.

	1.7 COORDINATION
	A. Coordinate installation of sheet metal flashing and trim with interfacing and adjoining construction to provide a leakproof, secure, and noncorrosive installation.


	PART 2 -  PRODUCTS
	2.1 SHEET METALS
	A. Aluminum Sheet:  ASTM B 209, Alloy 3003, 3004, 3105, or 5005.  Thickness as specified in this Section.  Temper suitable for forming and structural performance required, but not less than H14, finished as follows:
	B. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, with No. 2D dull, cold-rolled finish.  Thickness as specified in this Section.

	2.2 UNDERLAYMENT MATERIALS
	A. Felts:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	B. Slip Sheet:  Rosin-sized paper, minimum 3 lb/100 sq. ft.

	2.3 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation.
	B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads.
	C. Solder for Stainless Steel:  ASTM B 32, Grade Sn60, with acid flux of type recommended by stainless-steel sheet manufacturer.
	D. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape.
	E. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	F. Epoxy Seam Sealer:  Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.
	G. Isolation Coating:  ASTM D 1187, cold-applied asphalt emulsion, VOC compliant, compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.
	H. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application.

	2.4 FABRICATION, GENERAL
	A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.  Shop fabricate items where practicable.  Obtain field measurements for accurate fit before shop fabrication.
	B. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance requirements, but not less than that specified for each application and metal.
	C. Fabricate sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and true to line and levels indicated, with exposed edges folded back to form hems.
	D. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric sealant to comply with SMACNA recommendations.
	E. Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the Work cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with elastomeric sealant concealed within joints.
	F. Conceal fasteners and expansion provisions where possible on exposed-to-view sheet metal flashing and trim, unless otherwise indicated.
	G. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.

	2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Roof Edge Flashing (Gravel Stop) and Fascia Caps:  Fabricate in minimum 96-inch-long, but not exceeding 10-foot- long, sections.  Furnish with 6-inch-wide joint cover plates.
	B. Copings:  Fabricate in minimum 96-inch-long, but not exceeding 10-foot-long, sections.  Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to support edge of external leg and drill elongated holes for fasteners on interior leg.  Miter corners, seal, and solder or weld watertight.
	C. Roof and Roof to Wall Transition Expansion-Joint Cover:  Fabricate from the following material:
	D. Base Flashing:  Fabricate from the following material:
	E. Counterflashing:  Fabricate from the following material:
	F. Roof-Penetration Flashing:  Fabricate from the following material:
	G. Roof-Drain Flashing:  Fabricate from the following material:
	H. Splash Pans:  Fabricate from the following material:

	2.6 WALL SHEET METAL FABRICATIONS
	A. Through-Wall Flashing, Typical:  Fabricate continuous flashings in minimum 96-inch-long, but not exceeding 12 foot long, sections, under copings, at shelf angles, and where indicated.  Fabricate discontinuous lintel, sill, and similar flashings to extend 6 inches beyond each side of wall openings.  Form with 2-inch-high end dams.  Fabricate from the following material:

	2.7 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions and other conditions affecting performance of work.

	3.2 INSTALLATION, GENERAL
	A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required to complete sheet metal flashing and trim system. Unless otherwise indicated, install sheet metal flashing and trim to comply with performance requirements, manufacturer installation instructions, and SMACNA “Architectural Sheet Metal Manual”.  Anchor units work 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. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by fabricator or manufacturers of dissimilar metals.
	C. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.
	D. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and elastomeric sealant.
	E. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	F. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or intersection.  Where lapped or bayonet-type expansion provisions cannot be used or would not be sufficiently watertight, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with elastomeric sealant concealed within joints.
	G. Fasteners:  Use fasteners of sizes that will penetrate substrate not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws.
	H. Seal joints with elastomeric sealant as required for watertight construction.
	I. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pretin edges of sheets to be soldered to a width of 1-1/2 inches except where pretinned surface would show in finished Work.
	J. Aluminum Flashing:  Rivet or weld joints in uncoated aluminum where necessary for strength.

	3.3 ROOF FLASHING INSTALLATION
	A. General:  Install sheet metal roof flashing and trim to comply with performance requirements, sheet metal manufacturer's written installation instructions,] and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, set units true to line, and level as indicated.  Install work with laps, joints, and seams that will be permanently watertight.
	B. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with top edge flared for elastomeric sealant, extending a minimum of 4 inches (100 mm) over base flashing.  Install stainless steel draw band and tighten.
	C. Counterflashing:  Coordinate installation of counterflashing with installation of base flashing.  Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Extend counterflashing 4 inches over base flashing.  Lap counterflashing joints a minimum of 4 inches and bed with elastomeric sealant.
	D. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof.  Install flashing as follows:

	3.4 WALL FLASHING INSTALLATION
	A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture according to SMACNA recommendations and as indicated.  Coordinate installation of wall flashing with installation of wall-opening components such as windows, doors, and louvers.

	3.5 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials.  Clean off excess solder and sealants.
	C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed.  On completion of installation, clean finished surfaces, including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain in a clean condition during construction.
	D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	07 84 10 - penetration firestopping
	PART  1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work:  The following items are not included in this Section and will be performed under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. General:  For penetrations through fire-resistance-rated constructions, including both empty openings and openings containing penetrating items, provide through-penetration firestopping systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated.
	B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479.
	E. Exposed Penetration Firestopping:
	F. For penetrations involving insulated piping, provide through-penetration firestopping systems not requiring removal of insulation.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For each through-penetration firestopping system, show each type of construction condition penetrated, relationships to adjoining construction, and type of penetrating item. Include firestop design designation of qualified testing and inspecting agency that evidences compliance with requirements for each condition indicated.
	C. Through-Penetration Firestop System Schedule:  Indicate locations of each through-penetration firestopping system, along with the following information:
	D. Qualification Data:  For Installer.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain through-penetration firestopping systems, for each kind of penetration and construction condition indicated, through one source from a single manufacturer.
	B. Installer Qualifications:  Either a firm that has been approved by FMG according to FM Approval 4991, "Approval Standard for Firestop Contractors" or a firm experienced in installing through-penetration firestopping systems similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction of a minimum of five projects with a record of successful performance.
	C. Fire-Test-Response Characteristics:  Provide through-penetration firestopping systems that comply with the following requirements and those specified in Part 1 "Performance Requirements" Article:
	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver through-penetration firestopping system 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 materials for through-penetration firestopping systems to prevent their deterioration or damage due to moisture, temperature changes, contaminants, or other causes.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install firestopping systems when ambient or substrate temperatures are outside limits permitted by through-penetration firestopping system manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.
	B. Install and cure firestopping materials per manufacturer's written instructions using natural means of ventilation or, where this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Jobsite conditions of each through-penetration firestopping system must meet all details of the UL-Classified System selected. If jobsite conditions do not match any UL-classified systems, contact firestop manufacturer for alternative systems or Engineer Judgment Drawings.
	B. Coordinate work with other trades to assure that penetration-opening sizes are appropriate for penetrant locations.
	C. Coordinate construction of openings and penetrating items to ensure that through-penetration firestopping systems are installed according to specified requirements.
	D. Coordinate sizing of sleeves, openings, core-drilled holes, and cut openings to accommodate through-penetration firestopping systems.
	E. Do not cover up through-penetration firestopping system installations that will become concealed behind other construction until each installation has been examined building inspector, if required by authorities having jurisdiction.


	PART  2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products and firestopping systems that may be incorporated into the Work include, but are not limited to the following:

	2.2 FIRESTOPPING MATERIALS
	A. Low-Emitting Materials:  Penetration firestopping sealants and sealant primers shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."
	B. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the following limits for VOC content:
	C. Compatibility:  Provide through-penetration firestopping systems that are compatible with one another; with the substrates forming openings; and with the items, if any, penetrating through-penetration firestopping systems, under conditions of service and application, as demonstrated by through-penetration firestopping system manufacturer based on testing and field experience.
	D. Materials:  Provide through-penetration firestopping systems containing primary materials and fill materials which are part of the tested assemblies indicated in the approved Through-Penetration Firestop System Schedule submittal. Fill materials are those referred to in directories of referenced testing and inspecting agencies as "fill," "void," or "cavity" materials.
	E. Accessories:  Provide components for each through-penetration firestopping system that are needed to install fill materials and to comply with Part 1 "Performance Requirements" Article. Use only components specified by through-penetration firestopping system manufacturer and approved by qualified testing and inspecting agency for firestopping systems indicated.

	2.3 MIXING
	A. For those products requiring mixing before application, comply with through-penetration firestopping system manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other items or procedures needed to produce products of uniform quality with optimum performance characteristics for application indicated.


	PART  3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of work.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing through-penetration firestopping systems to comply with firestopping system manufacturer's written instructions and with the following requirements:
	B. Priming:  Prime substrates where recommended in writing by through-penetration firestopping system 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. Taping:  Use masking tape to prevent through-penetration firestopping systems from contacting adjoining surfaces that will remain exposed on 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 system materials. Remove tape as soon as possible without disturbing firestopping system's seal with substrates.

	3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION
	A. General:  Install through-penetration firestopping systems to comply with Part 1 "Performance Requirements" Article and with firestopping system manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming/damming/backing materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for firestopping systems by proven techniques to produce the following results:

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections indicated below and prepare test reports, as required by 2015 IBC 1705.17 and 1705.17.1.
	B. Repair or replace work where test results and inspections indicate that it does not comply with specified requirements.
	C. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	D. Proceed with enclosing through-penetration firestopping systems with other construction only after inspection reports are issued and firestop installations comply with requirements.

	3.5 CLEANING AND PROTECTING
	A. Clean excess materials adjacent to openings as Work progresses by methods and with cleaning materials that are approved in writing by through-penetration firestopping system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that through-penetration firestopping systems are without damage or deterioration at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, cut out and remove damaged or deteriorated through-penetration firestopping systems immediately and install new materials to produce systems complying with specified requirements.



	07 84 40 - fire resistive joint systems
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the Work of this Section, including but not limited to fire-resistive joint systems for the following:
	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. General:  Provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assembly in which fire-resistive joint systems are installed.
	B. For fire-resistive systems exposed to view, provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For each fire-resistive joint system, show each kind of construction condition in which joints are installed; also show relationships to adjoining construction.  Include fire-resistive joint system design designation of testing and inspecting agency acceptable to authorities having jurisdiction that demonstrates compliance with requirements for each condition indicated.
	C. Fire-Resistive Joint Systems Schedule: For each fire-resistive joint system. Include location and design designation of qualified testing agency.
	D. Product Certificates:  For each type of fire-resistive joint system, signed by product manufacturer.
	E. Qualification Data:  For Installer.
	F. Field quality-control test reports.
	G. Research/Evaluation Reports:  For each type of fire-resistive joint system.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm experienced in installing through-penetration fire stop systems similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction of a minimum of five projects with a record of successful performance. Qualifications include having the necessary experience, staff, and training to install manufacturer's products per specified requirements.  Evidence of FMG 4991 approval is acceptable for installer qualifications, but not mandatory.
	B. Installation Responsibility:  Assign installation of through-penetration firestop systems and fire-resistive joint systems in Project to a single qualified installer.
	C. Source Limitations:  Obtain fire-resistive joint systems, for each kind of joint and construction condition indicated, through one source from a single manufacturer.
	D. Fire-Test-Response Characteristics:  Provide fire-resistive joint systems that comply with the following requirements and those specified in Part 1 "Performance Requirements" Article:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver fire-resistive joint system products to Project site in original, unopened containers or packages with qualified testing and inspecting agency's classification marking applicable to Project and with intact and legible manufacturers' labels identifying product and manufacturer, date of manufacture, lot number, shelf life, curing time, and mixing instructions for multicomponent materials.
	B. Store and handle materials for fire-resistive joint systems to prevent their deterioration or damage due to moisture, temperature changes, contaminants, or other causes.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or substrate temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.
	B. Ventilate fire-resistive joint systems per manufacturer's written instructions by natural means or, if this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to specified requirements.
	B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
	C. Do not cover up through-penetration firestop system installations that will become concealed behind other construction until each installation has been examined building inspector, if required by authorities having jurisdiction.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, fire-resistive joint systems that may be incorporated into the Work include, but are not limited to the following:

	2.2 FIRE-RESISTIVE JOINT SYSTEMS
	A. Low-Emitting Materials:  Fire-resistive joint system sealants shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."
	B. VOC Content:  Provide fire-resistive joint system sealants that comply with the following limits for VOC content:
	C. General:  Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies in or between which fire-resistive joint systems are installed.  Fire-resistive joint systems shall accommodate building movements without impairing their ability to resist the passage of fire and hot gases.
	D. Joints in or between Fire-Resistance-Rated Construction:  Provide fire-resistive joint systems with ratings determined per ASTM E 1966 or UL 2079.
	E. Joints at Exterior Curtain-Wall/Floor Intersections: Provide fire-resistive joint systems with rating determined by ASTM E 119 based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa) or ASTM E 2307.
	F. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per UL 2079.
	G. Compatibility:  Provide fire-resistive joint systems that are compatible with joint substrates, under conditions of service and application, as demonstrated by fire-resistive joint system manufacturer based on testing and field experience.
	H. Accessories:  Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install fill materials and to comply with Part 1 "Performance Requirements" Article.  Use only components specified by fire-resistive joint system manufacturer and approved by the qualified testing and inspecting agency for systems indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of work.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems to comply with fire-resistive joint system manufacturer's written instructions and the following requirements:
	B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system 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 fill materials of fire-resistive joint system from contacting adjoining surfaces that will remain exposed on completion of Work and that would otherwise be permanently stained or damaged by such contact or by cleaning methods used to remove smears from fire-resistive joint system materials.  Remove tape as soon as possible without disturbing fire-resistive joint system's seal with substrates or damaging adjoining surfaces.

	3.3 INSTALLATION
	A. General:  Install fire-resistive joint systems to comply with Part 1 "Performance Requirements" Article and fire-resistive joint system manufacturer's written installation instructions for products and applications indicated.
	B. Install forming/packing/backing materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:

	3.4 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and inspections and prepare test reports, as required by 2015 IBC 1705.17 and 1705.17.2.  Independent inspecting agency shall comply with ASTM E 2393 requirements including those related to qualifications, conducting inspections, and preparing test reports.
	B. Testing Services:  Inspecting of completed installations of fire-resistive joint systems shall take place in successive stages as installation of fire-resistive joint systems proceeds.  Do not proceed with installation of joint systems for the next area until inspecting agency determines completed work shows compliance with requirements.
	C. Remove and replace fire-resistive joint systems where inspections indicate that they do not comply with specified requirements.
	D. Additional inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	E. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and fire-resistive joint systems comply with requirements.

	3.5 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to joints as Work progresses by methods and with cleaning materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint systems are without damage or deterioration at time of Substantial Completion.  If damage or deterioration occurs despite such protection, cut out and remove damaged or deteriorated fire-resistive joint systems immediately and install new materials to produce fire-resistive joint systems complying with specified requirements.



	07 92 00 - joint sealants
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals without staining or deteriorating joint substrates.
	B. Provide joint sealants for interior applications that establish and maintain airtight and water-resistant continuous joint seals without staining or deteriorating joint substrates.

	1.4 SUBMITTALS
	A. Product Data: For each product indicated.
	B. Samples for Verification: For each type and color of joint sealant required, provide Samples with joint sealants in 1/2-inch- wide joints formed between two 6-inch-long strips of material matching the appearance of exposed surfaces adjacent to joint sealants.
	C. Joint-Sealant Schedule: Include the following information:
	D. Qualification Data: For Installer and qualified testing agency.
	E. Product Test Reports: Based on comprehensive testing of product formulations performed by a qualified testing agency, indicating that sealants comply with requirements.
	F. Preconstruction Field Test Reports: Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on preconstruction testing specified in "Quality Assurance" Article.
	G. Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating the following:
	H. Field Test Report Log: For each elastomeric sealant application.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Manufacturer's authorized Installer who is approved or licensed for installation of elastomeric sealants required for this Project.
	B. Product Testing: Test joint sealants using a qualified testing agency.
	C. Source Limitations: Obtain each type of joint sealant through one source from a single manufacturer.
	D. Preconstruction Compatibility and Adhesion Testing: Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	E. Preconstruction Field-Adhesion Testing: Before installing elastomeric sealants, field test their adhesion to Project joint substrates as follows:
	F. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01.

	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:

	1.7 WARRANTY
	A. Special Installer's Warranty: Installer's standard form in which Installer agrees to repair or replace elastomeric joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	B. Special Manufacturer's Warranty: Manufacturer's standard form in which elastomeric sealant manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section within specified warranty period.
	C. Special warranties specified in this Article exclude deterioration or failure of joint sealants from the following:


	PART 2 -  PRODUCTS
	2.1 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. Low-Emitting Materials:  Interior sealants shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."
	C. VOC Content: Provide interior sealants and sealant primers that comply with the following limits for VOC content:
	D. Colors of Exposed Joint Sealants: Provide colors as selected by the Architect from manufacturer’s full range of standard and custom colors; maximum of five colors, three standard colors and two custom colors.

	2.2 JOINT SEALANTS
	A. Elastomeric Sealants: Comply with ASTM C 920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint substrates.
	B. Stain-Test-Response Characteristics: Elastomeric sealants shall 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.
	C. Suitability for Contact with Food: Where elastomeric sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600 or ANSI/NSF Standard 51.
	D. Exterior Silicone Sealant, Single-Component Neutral-Curing Type:
	E. Exterior Urethane Sealant, Multicomponent Pourable (Self-Leveling) Type for Pedestrian Traffic: ASTM C 920, Type M, Grade P, Class 25, Use T, M, & O.
	F. Interior Sanitary Silicone Sealant, Single-Component Mildew-Resistant, Acid-Curing (Acetoxy) Type: ASTM C 920, Type S, Grade NS, Class 25, Use NT, G, A, and O.
	G. Interior Acrylic Latex Sealant: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

	2.3 JOINT-SEALANT BACKING
	A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	B. Cylindrical Sealant Backings: ASTM C 1330, Type B (bicellular material with a surface skin) or other type, as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint where such adhesion would result in sealant failure. Provide self-adhesive tape where applicable.

	2.4 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 to joint substrates.
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	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.

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in 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.
	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	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.

	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:
	B. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to comply with other requirements. Retest failed applications until test results prove sealants comply with indicated requirements.

	3.5 CLEANING
	A. Clean off excess sealant 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.

	3.6 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 original work.



	07 95 00 - expansion control
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 DEFINITIONS
	A. Architectural Joint System:  Any filler or cover used to span, fill, cover, or seal a joint, except expanding foam seals and poured or foamed in-place sealants.
	B. Cyclic Movement:  Periodic change between widest and narrowest joint widths in an automatically mechanically controlled system.
	C. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to resist passage of flame and hot gases through a movement joint.
	D. Maximum Joint Width:  Widest linear gap a joint system tolerates and performs its designed function without damaging its functional capabilities.
	E. Minimum Joint Width:  Narrowest linear gap a joint system tolerates and performs its designed function without damaging its functional capabilities.
	F. Movement Capability:  Value obtained from the difference between widest and narrowest widths of a joint opening typically expressed in numerical values (mm or inches) or a percentage of nominal value of joint width.
	G. Nominal Joint Width:  Width of linear gap indicated as representing the conditions existing when architectural joint systems will be installed or, if no nominal joint width is indicated, a width equal to the sum of maximum and minimum joint widths divided by two.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide factory-fabricated architectural joint systems capable of withstanding the types of loads and of accommodating the kinds of movement, and the other functions for which they are designed including those specified below, without failure.  Types of failure include those listed in Appendix X3 of ASTM E 1399.

	1.5 SUBMITTALS
	A. Product Data:  Include manufacturer's product specifications, construction details, material and finish descriptions, and dimensions of individual components and seals.
	B. Shop Drawings:  For each joint system specified, provide the following:
	C. Samples for Verification:  Full-size units 6 inches long of each type of joint system indicated; in sets for each finish, color, texture, and pattern specified, showing the full range of variations expected in these characteristics.
	D. Product Test Reports:  From a qualified testing agency indicating architectural joint systems comply with requirements, based on comprehensive testing of current products.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain architectural joint systems through one source from a single manufacturer.  Coordinate compatibility with adjoining joint systems specified in other Sections.
	B. Fire-Test-Response Characteristics:  Where indicated, provide joint systems incorporating fire barriers that are identical to those of assemblies tested for fire resistance per UL 2079 or ASTM E 1966, including hose-stream test of vertical wall assemblies and wall-to-ceiling assemblies, by a testing and inspecting agency acceptable to authorities having jurisdiction.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Basis of Design Products:

	2.2 MATERIALS
	A. Aluminum:  ASTM B 221, alloy 6063-T5 for extrusions; ASTM B 209, alloy 6061-T6 for sheet and plate.
	B. Stainless Steel:  ASTM A 666, Type 304 with No. 2B finish, unless otherwise indicated, for plates, sheet, and strips.
	C. Preformed Seals:  Single or multicellular extruded elastomeric seals designed with or without continuous, longitudinal, internal baffles.  Formed to be installed in frames or with anchored flanges, in color indicated or, if not indicated, as selected by Architect from manufacturer's standard colors.
	D. Strip Seals:  Elastomeric membrane or tubular extrusions with a continuous longitudinal internal baffle system throughout complying with ASTM E 1783; used with compatible frames, flanges, and molded-rubber anchor blocks.
	E. Compression Seals:  Preformed, elastomeric extrusions having internal baffle system complying with ASTM E 1612 in sizes and profiles indicated or as recommended by manufacturer.
	F. Preformed Cellular Foams:  Nonextruded, low-density, crosslinked, nitrogen-blown ethylene-vinyl-acetate copolymer extruded, compressible foam.
	G. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to resist the passage of flame and hot gases through a movement joint.
	H. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, flexible moisture barrier and filler materials, drain tubes, lubricants, adhesives, and other accessories compatible with material in contact, as indicated or required for complete installations.

	2.3 ARCHITECTURAL JOINT SYSTEMS
	A. General:  Provide joint systems of design, basic profile, materials, and operation indicated.  Provide units with the capability to accommodate joint widths indicated and variations in adjacent surfaces.

	2.4 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

	2.5 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.

	2.6 STAINLESS-STEEL FINISHES
	A. Remove tool and die marks and stretch lines or blend into finish.
	B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, free of cross scratches.  Run grain with long dimension of each piece.
	C. Bright, Directional Polish:  No. 4 finish.
	D. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave surfaces chemically clean.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prepare substrates according to architectural joint system manufacturer's written instructions.
	B. Coordinate and furnish anchorages, Placement Drawings, and instructions for installing joint systems to be embedded in or anchored to concrete or to have recesses formed into edges of concrete slab for later placement and grouting-in of frames.
	C. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary to secure joint systems to in-place construction, including threaded fasteners with drilled-in expansion shields for masonry and concrete where anchoring members are not embedded in concrete.  Provide fasteners of metal, type, and size to suit type of construction indicated and to provide for secure attachment of joint systems.
	D. Provide the services of a surveyor licensed in the state the project is located prior to and after paving substrate to confirm alignment of joint.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions for handling and installing architectural joint assemblies and materials, unless more stringent requirements are indicated.
	B. Coordinate installation of architectural joint assembly materials and associated work so complete assemblies comply with assembly performance requirements.
	C. Terminate exposed ends of exterior architectural joint assemblies with factory-fabricated termination devices to maintain waterproof system.
	D. Install factory-fabricated transitions between building expansion-joint cover assemblies and roof expansion-joint assemblies to provide continuous, uninterrupted, watertight construction.
	E. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required to install joint systems.
	F. Continuity:  Maintain continuity of joint systems with a minimum number of end joints and align metal members.  Cut and fit ends to produce joints that will accommodate thermal expansion and contraction of metal to avoid buckling of frames.  Adhere flexible filler materials, if any, to frames with adhesive or pressure-sensitive tape as recommended by manufacturer.
	G. Extruded Preformed Seals:  Install seals to comply with manufacturer's written instructions and with minimum number of end joints.
	H. Joint Systems with Seals:  Seal end joints within continuous runs and joints at transitions according to manufacturer's written instructions to provide a watertight installation.
	I. Seismic Seals:  Install interior seals in continuous lengths.  Install exterior seal in standard lengths and vulcanize or heat-weld field splice joints to provide watertight joints using manufacturer's recommended procedures.  Seal transitions and end joints according to manufacturer's written instructions.
	J. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance throughout length of joint, including transitions and end joints.

	3.3 CLEANING AND PROTECTION
	A. Do not remove protective covering until finish work in adjacent areas is complete.  When protective covering is removed, clean exposed metal surfaces to comply with manufacturer's written instructions.



	08 11 10 - hollow metal doors and frames
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, core descriptions, label compliance, fire-resistance rating, temperature-rise ratings, and finishes for each type of steel door and frame specified.
	B. Shop Drawings:
	C. Schedule:  Provide a schedule of hollow metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with door hardware schedule.
	D. Qualification Data:  For Installer.
	E. Product Test Reports:  Based on evaluation of comprehensive fire tests performed by a qualified testing agency, for each type of standard steel door and frame.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
	B. Source Limitations:  Obtain standard steel doors and frames through one source from a single manufacturer.
	C. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-protection ratings and temperature-rise limits indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.
	D. Fire-Rated, Borrowed-Light Assemblies (Including Sidelights and Transoms):  Complying with NFPA 80 and listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based on testing according to NFPA 257 or UL 9.
	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver doors and frames palletized, wrapped, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch-high wood blocking.  Do not store in a manner that traps excess humidity.

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of openings by field measurements before fabrication.

	1.7 COORDINATION
	A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Project site in time for installation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 MATERIALS
	A. Recycled Content of Steel Products:  Provide products with average recycled content of steel products so post-consumer recycled content plus one-half of pre-consumer recycled content is not less than 25 percent.
	B. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	C. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	D. Metallic-Coated, (Galvanized/Galvannealed) Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum G60/A60 metallic coating.
	E. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Z coating designation; mill phosphatized.
	F. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	G. 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 hollow metal frames of type indicated.
	H. Insulation: Comply with requirements in Section 092110 - GYPSUM BOARD ASSEMBLIES.
	I. Glazing: Comply with requirements in Section 088000 - GLAZING.
	J. Environmental Product Declarations (EPD): Product-specific Type III EPDs for hollow metal doors and frames are available from manufacturers listed herein.
	K. Low-Emitting Materials: Provide building products in compliance with the requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

	2.3 STANDARD STEEL DOORS
	A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with smooth surfaces, without visible joints or seams on exposed faces, unless otherwise indicated.  Comply with ANSI A250.8.
	B. Exterior Doors:  Face sheets fabricated from metallic-coated (galvanized/galvannealed) steel sheet.  Provide doors complying with requirements indicated below by referencing ANSI A250.8 for level and model and ANSI A250.4 for physical-endurance level:
	C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet.  Provide doors complying with requirements indicated below by referencing ANSI A250.8 for level and model and ANSI A250.4 for physical-endurance level:
	D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing plates from same material as door face sheets.
	E. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel sheet.

	2.4 STANDARD STEEL FRAMES
	A. General:  Comply with ANSI A250.8 and with details indicated for type and profile.
	B. Exterior Frames:  Fabricated from metallic-coated (galvanized/galvannealed) steel sheet.
	C. Interior Frames:  Fabricated from cold-rolled steel sheet.
	D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcement plates from same material as frames.

	2.5 FRAME ANCHORS
	A. Jamb Anchors:
	B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, and as follows:

	2.6 HOLLOW METAL PANELS
	A. Provide hollow metal panels of same materials, construction, and finish as specified for adjoining hollow metal work.

	2.7 STOPS AND MOLDINGS
	A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch thick, fabricated from same material as door face sheet in which they are installed.
	B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch high unless otherwise indicated.
	C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch thick, fabricated from same material as frames in which they are installed.

	2.8 ACCESSORIES
	A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors.
	B. Ceiling Struts:  Minimum 1/4-inch-thick by 1-inch-wide steel.

	2.9 FABRICATION
	A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for thickness of metal.  Where practical, fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project site, clearly identify work that cannot be permanently factory assembled before shipment.
	B. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117.
	C. Hollow Metal Doors:
	D. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or hot-rolled steel sheet.
	F. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware Schedule and templates furnished as specified in Section 087100 - DOOR HARDWARE.
	G. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form corners of stops and moldings with butted or mitered hairline joints.

	2.10 STEEL FINISHES
	A. Prime Finish:  Apply manufacturer's standard epoxy primer immediately after cleaning and pretreating.


	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 embedded and built-in anchors to verify actual locations before frame installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, alignment, twist, and plumbness to the following tolerances:
	C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; comply with Drawings and manufacturer's written instructions.
	B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with ANSI/SDI A250.11.
	C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	D. Glazing:  Comply with hollow metal manufacturer's written instructions.

	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable.
	B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	C. Metallic-Coated (Galvanized/Galvannealed) Surfaces:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.



	08 41 10 - aluminum-framed entrances and storefront
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design entrance and storefront system, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. General:  Provide aluminum-framed systems, including anchorage, capable of withstanding, without failure, the effects of the following:
	C. Structural Loads:  Wind and seismic loads as indicated on the Structural Drawings, but not less than that required by Code.
	D. Deflection of Framing Members:
	E. Thermal Movements:  Provide aluminum-framed systems that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	F. Air Infiltration:  Provide doors and storefront which comply with the following. Test unit in accordance with ASTM E 283.
	G. Water Leakage Test:  Test fixed framing system in accordance with ASTM E 331.
	H. Solar Heat-Gain Coefficient:  Provide units with a whole-unit SHGC maximum as required by Code, determined according to NFRC 200 procedures.  Submit proof of compliance with submittals as specified.
	I. Thermal Transmittance: Provide window units that have a U-value as required by Code rated in BTU/hour/sq. ft./degrees F at 15-mph exterior wind velocity, when tested in accordance with AAMA 1503.1. Test unit to be 4 ft. x 6 ft. Submit proof of compliance with submittals as specified.
	J. Condensation Resistance:  Provide aluminum-framed systems with fixed glazing and framing areas having condensation-resistance factor (CRF) of not less than 65 for fixed storefront units and not less than 55 for doors when tested according to AAMA 1503.

	1.4 SUBMITTALS
	A. Product Data:  Include installation instructions, construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of product indicated. Indicate special procedures and perimeter conditions requiring special attention.
	B. Shop Drawings: Prepared under the supervision of a qualified professional engineer detailing fabrication and assembly of aluminum-framed systems.  For aluminum-framed systems.  Include plans, elevations, sections, details, and attachments to other work.
	C. Delegated-Design Submittal:  For entrance and storefront systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.  Show structural testing for attachment of the storefront to the existing structure.  Contractor should survey slab edge locations and conditions of the embeds to develop the attachment details.
	D. Samples for Verification:  For each type of exposed finish required, in manufacturer's standard sizes.
	E. Qualification Data:  For Installer.
	F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for aluminum-framed systems.
	G. Performance Reports:  Based on systems, components and glazing methods proposed for use on this Project, proof that units as glazed for this Project meet or exceed Code requirements for the following:
	H. Maintenance Data:  For aluminum-framed systems to include in maintenance manuals.
	I. Warranties:  Special warranties specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in the jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of entrance and storefront systems that are similar to those indicated for this Project in material, design, and extent.
	C. Installer Qualifications:  Capable of assuming engineering responsibility and performing work of this Section and who is acceptable to manufacturer.
	D. Accessible Entrances:  Comply with authorities having jurisdiction, local state building code and the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)”, and Department of Transportation Americans with Disabilities Act (ADA) Standards for Transportation Facilities 2006.
	E. Preinstallation Conference:  Conduct conference at Project site.  Review methods and procedures related to storefront system, including, but not limited to, the following:

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of structural supports for aluminum-framed systems by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.7 WARRANTY
	A. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components on which finishes fail within specified warranty period.  Warranty does not include normal weathering.
	B. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of automatic entrances that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 MATERIALS
	A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.
	B. Steel Reinforcement:  With manufacturer's standard corrosion-resistant primer complying with SSPC-PS Guide No. 12.00 applied immediately after surface preparation and pretreatment.  Select surface preparation methods according to recommendations in SSPC-SP COM and prepare surfaces according to applicable SSPC standard.

	2.3 FRAMING SYSTEMS
	A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness required and reinforced as required to support imposed loads.
	B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 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.
	D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements.
	E. Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials.  Form exposed flashing from sheet aluminum finished to match framing and of sufficient thickness to maintain a flat appearance without visible deflection.
	F. Framing System Gaskets and Sealants:  Manufacturer's standard recommended by manufacturer for joint type.

	2.4 GLAZING SYSTEMS
	A. Glazing:  As specified in Section 088000 - GLAZING.
	B. Glazing Gaskets:  Manufacturer's standard compression types, replaceable, molded or extruded, that maintain uniform pressure and watertight seal.
	C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric types.

	2.5 DOORS
	A. Doors:  Manufacturer's standard glazed doors, for swing operation.

	2.6 DOOR HARDWARE
	A. General:  Provide heavy-duty units in sizes and types recommended by entrance system and hardware manufacturers for entrances and uses indicated.
	B. Pivot Hinges: BHMA A156.4, Grade 1.
	C. Locking Devices, General:  Do not require use of key, tool, or special knowledge for operation.
	D. Mortise Auxiliary Locks:  BHMA A156.5, Grade 1.
	E. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305.
	F. Cylinders:  As specified in Section 087100 - DOOR HARDWARE.
	G. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for aluminum framing.
	H. Operating Trim:  BHMA A156.6.
	I. Closers:  With accessories required for a complete installation, sized as required by door size, exposure to weather, and anticipated frequency of use, and adjustable to meet field conditions and requirements for opening force.
	J. Concealed Overhead Holders:  BHMA A156.8, Grade 1.
	K. Surface-Mounted Holders:  BHMA A156.16, Grade 1.
	L. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location indicated, with integral rubber bumper.
	M. Weather Stripping:  Manufacturer's standard replaceable components.
	N. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed fasteners on mounting strip.
	O. Silencers:  BHMA A156.16, Grade 1.
	P. Thresholds:  Raised thresholds beveled with a slope of not more than 1:2, with maximum height of 1/2 inch (13 mm).
	Q. Finger Guards:  Manufacturer's standard collapsible neoprene or PVC gasket anchored to frame hinge-jamb at center-pivoted doors.

	2.7 ACCESSORY MATERIALS
	A. Insulating Materials:  As specified in Section 072100 - THERMAL INSULATION.
	B. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified in Section 079200 - JOINT SEALANTS.
	C. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos, formulated for 30-mil thickness per coat.

	2.8 FABRICATION
	A. Form aluminum shapes before finishing.
	B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.
	C. Framing Members, General:  Fabricate components that, when assembled, have the following characteristics:
	D. Mechanically Glazed Framing Members:  Fabricate for flush glazing (without projecting stops).
	E. Door Frames:  Reinforce as required to support loads imposed by door operation and for installing hardware.
	F. Doors:  Reinforce doors as required for installing hardware.
	G. Hardware Installation:  Factory install hardware to the greatest extent possible.  Cut, drill, and tap for factory-installed hardware before applying finishes.
	H. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.

	2.9 ALUMINUM FINISHES
	A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	C. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion coating; Organic Coating:  manufacturer's standard 3-coat, thermocured system consisting of specially formulated inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color coat and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight).  Coatings shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-compliant Hylar 5000 by Solvay; or equal.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with AAMA 2605 and with coating and resin manufacturers' written instructions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.

	3.2 INSTALLATION
	A. General:
	B. Metal Protection:
	C. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.
	D. Set continuous sill members and flashing in full sealant bed as specified in Section 079200 - JOINT SEALANTS and to produce weathertight installation.
	E. Install components plumb and true in alignment with established lines and grades, without warp or rack.
	F. Install glazing as specified in Section 088000 - GLAZING.
	G. Entrances:  Install to produce smooth operation and tight fit at contact points.
	H. Erection Tolerances:  Install aluminum-framed systems to comply with the following maximum tolerances:

	3.3 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing and inspecting of representative areas to determine compliance of installed systems with specified requirements shall take place as follows and in successive stages as indicated on Drawings.  Do not proceed with installation of the next area until test results for previously completed areas show compliance with requirements.
	C. Repair or remove work where test results and inspections indicate that it does not comply with specified requirements.
	D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.4 ADJUSTING
	A. Entrances:  Adjust operating hardware for smooth operation according to hardware manufacturers' written instructions.



	08 44 10 - glazed aluminum curtain walls
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design glazed curtain wall, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. General:  Provide glazed aluminum curtain wall systems, including anchorage, capable of withstanding, without failure, the effects of the following:
	C. Structural Loads: Wind and seismic loads as indicated on the Structural Drawings, but not less than that required by Code.
	D. Structural-Test Performance:  Provide glazed aluminum curtain wall systems tested according to ASTM E 330 as follows:
	E. Deflection of Framing Members:
	F. Story Drift:  Provide glazed aluminum curtain wall systems that accommodate design displacement of adjacent stories indicated.
	G. Thermal Movements:  Provide glazed aluminum curtain wall systems that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	H. Air Infiltration:  Provide glazed aluminum curtain wall systems with maximum air leakage of 0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E 283 at a minimum static-air-pressure differential of 6.24 lbf/sq. ft.
	I. Water Penetration Under Static Pressure:  Provide aluminum glazed curtain wall systems that do not evidence water penetration when tested according to ASTM E 331 at a minimum differential static pressure of 20 percent of positive design wind load, but not less than 12 lbf/sq. ft.
	J. Condensation Resistance:  Provide glazed aluminum curtain wall systems with condensation-resistance factor (CRF) of not less than 75 when tested according to AAMA 1503.
	K. Solar Heat-Gain Coefficient:  Provide units with a whole-unit SHGC maximum as required by Code, determined according to NFRC 200 procedures.  Submit proof of compliance with submittals as specified.
	L. Thermal Transmittance: Provide window units that have a U-value as required by Code rated in BTU/hour/sq. ft./degrees F at 15-mph exterior wind velocity, when tested in accordance with AAMA 1503.1. Test unit to be 4 ft. x 6 ft. Submit proof of compliance with submittals as specified.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Prepared by or under the supervision of a qualified professional engineer detailing fabrication and assembly of glazed aluminum curtain wall systems.
	C. Delegated-Design Submittal:  For glazed curtain wall system indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Samples for Verification:  For each type of exposed finish required, in manufacturer's standard sizes.
	E. Fabrication Sample:  Of each vertical-to-horizontal intersection of systems, made from 12-inch lengths of full-size components and showing details of the following:
	F. Performance Reports:  Based on systems, components and glazing methods proposed for use on this Project, proof that units as glazed for this Project meet or exceed Code requirements for the following:
	G. Compatibility Test Reports:  Test reports by glazing and/or sealant manufacturers that show chemical compatibility and adhesion (if required) between all non-aluminum components including, but not limited, to:
	H. Welding certificates.
	I. Qualification data for Installer.
	J. Field quality-control test reports.
	K. Warranties:  Special warranties specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in the state the project is located, and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of glazed curtain wall system that are similar to those indicated for this Project in material, design, and extent.
	C. Installer Qualifications:  Capable of assuming engineering responsibility and performing Work of this Section and who is acceptable to manufacturer.
	D. Product Options:  Information on Drawings and in Specifications establishes requirements for systems' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to one another, and to adjoining construction.  Performance characteristics are indicated by criteria subject to verification by one or more methods including preconstruction testing, field-testing, and in-service performance.
	E. Welding:  Qualify procedures and personnel according to AWS D1.2, "Structural Welding Code--Aluminum."
	F. Installation Sequence Conference:  Conduct conference at Project site to review sequence of installation of curtain wall systems, including installation of joint sealants, flashing, and glass.  Conference shall be attended by all installers of applicable components.
	G. Mockups:  Build mockups to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	H. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01. Review methods and procedures related to glazed aluminum curtain wall systems including, but not limited to, the following:

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of structural supports for glazed aluminum curtain wall systems by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.7 WARRANTY
	A. Special Assembly Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of glazed aluminum curtain wall systems that do not comply with requirements or that deteriorate as defined in this Section within specified warranty period.
	B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components on which finishes fail within specified warranty period.  Warranty does not include normal weathering.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 FRAMING SYSTEMS
	A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish indicated.
	B. Steel Reinforcement:  With manufacturer's standard corrosion-resistant primer complying with SSPC-PS Guide No. 12.00 applied immediately after surface preparation and pretreatment.  Select surface preparation methods according to recommendations in SSPC-SP COM and prepare surfaces according to applicable SSPC standard.
	C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.
	D. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.
	E. Anchors:  Three-way adjustable anchors that accommodate fabrication and installation tolerances in material and finish compatible with adjoining materials and recommended by manufacturer.
	F. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials.
	G. Joint Sealants:  Provide manufacturer recommended sealants for seams and joints within aluminum framing system.

	2.3 GLAZING SYSTEMS
	A. Glazing:  As specified in Section 088000 - GLAZING.
	B. Glazing Gaskets:  Manufacturer's standard compression types, replaceable, molded or extruded, that maintain uniform pressure and watertight seal.
	C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric types.

	2.4 SPANDREL PANELS
	A. Insulated Spandrel Panels:  Laminated, metal-faced flat panels with no deviations in plane exceeding 0.8 percent of panel dimension in width or length.

	2.5 ACCESSORY MATERIALS
	A. Perimeter Fire-Containment Systems (Safing Insulation):  Specified in Section 078440 - FIRE-RESISTANT JOINT SYSTEMS.
	B. Insulating Materials:  Specified in Section 072100 - THERMAL INSULATION.
	C. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos, formulated for 30-mil thickness per coat.
	D. Silicone Membrane:  Pre-cured silicone sheet that is physically and chemically compatible with the approved silicone sealant for the curtain wall system.
	E. Foam Tape:  Foam glazing tape with adhesive on one side.  Select the thickness and width to provide an adequate air and water seal and to provide adequate clamping pressure to silicone flashing.

	2.6 FABRICATION
	A. Form aluminum shapes before finishing.
	B. Fabricate components that, when assembled, have the following characteristics:
	C. 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.
	D. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.

	2.7 ALUMINUM FINISHES
	A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	C. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion coating; Organic Coating:  manufacturer's standard 3-coat, thermocured system consisting of specially formulated inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color coat and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight).  Coatings shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-compliant Hylar 5000 by Solvay; or equal.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with AAMA 2605 and with coating and resin manufacturers' written instructions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.

	3.2 INSTALLATION
	A. General:
	B. Connecting and Sealing to Adjacent Enclosure Systems:
	C. Metal Protection:
	D. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.
	E. Install components plumb and true in alignment with established lines and grades.
	F. Coordinate with glazing and installation of glazing which is specified in Section 088000 - GLAZING.
	G. Coordinate with sealants and installation of perimeter sealants which is specified in Section 079200 - JOINT SEALANTS.
	H. Coordinate with insulation and installation of insulation which is specified in Section 072100 - THERMAL INSULATION.
	I. Coordinate with materials and installation for perimeter fire-containment systems (safing insulation) which is specified in Section 078440 - FIRE-RESISTIVE JOINT SYSTEMS.
	J. Erection Tolerances:  Install glazed aluminum curtain wall systems to comply with the following maximum tolerances:

	3.3 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing and inspecting of representative areas to determine compliance of installed system with specified requirements shall take place as follows and in successive stages as indicated on Drawings.  Do not proceed with installation of the next area until test results for previously completed areas show compliance with requirements.
	C. Repair or remove work where test results and inspections indicate that it does not comply with specified requirements.
	D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.



	08 71 00 - door hardware
	08 80 00 - glazing
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:

	1.3 DEFINITIONS
	A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to ASTM C 1036.
	C. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified gas.
	D. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer's written instructions.  Defects include peeling, cracking, and other indications of deterioration in metallic coating.
	E. Deterioration of Laminated Glass:  Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning laminated glass contrary to manufacturer's written instructions.  Defects include edge separation, delamination materially obstructing vision through glass, and blemishes exceeding those allowed by referenced laminated-glass standard.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective manufacture, fabrication, and installation; failure of sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or other defects in construction.
	B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites in the thickness designations indicated for various size openings, but not less than thicknesses and in strengths (annealed or heat treated) required to meet or exceed the following criteria:
	C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures acting on glass framing members and glazing components.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	D. Thermal and Optical Performance Properties:  Provide glass with performance properties specified based on manufacturer's published test data, as determined according to procedures indicated below:

	1.5 SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Samples: 12-inch- square Samples for each type of glass and glass assembly, glazing sealants.
	C. Glazing Schedule:  Use same designations indicated on Drawings for glazed openings in preparing a schedule listing glass types and thicknesses for each size opening and location.
	D. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that products furnished comply with requirements.
	E. Qualification Data:  For installers.
	F. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer indicating glazing sealants were tested for adhesion to glass and glazing channel substrates and for compatibility with glass and other glazing materials.
	G. Product Test Reports:  For each type of glazing products:
	H. Warranties:  Special warranties specified in this Section.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed glazing similar in material, design, and extent to that indicated for this Project; whose work has resulted in glass installations with a record of successful in-service performance..
	B. Source Limitations for Glass:  Obtain the following through one source from a single manufacturer for each glass type:  clear float glass, laminated glass and insulating glass.
	C. Source Limitations for Glass Sputter-Coated with Solar-Control Low-E Coatings:  Where solar-control low-e coatings of a primary glass manufacturer that has established a certified fabricator program is specified, obtain sputter-coated solar-control low-e-coated glass in fabricated units from a manufacturer that is certified by coated-glass manufacturer.
	D. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one source from a single manufacturer for each product and installation method indicated.
	E. Elastomeric Glazing Sealant Product Testing:  Obtain sealant test results for product test reports in "Submittals" Article from a qualified testing agency based on testing current sealant formulations within a 36-month period.
	F. Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric glazing sealant manufacturers, for testing indicated below, samples of each glazing material type, tape sealant, gasket, glazing accessory, and glass-framing member that will contact or affect elastomeric glazing sealants:
	G. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201.
	H. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Section or in referenced standards.
	I. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	J. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions and as needed to prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. For insulating-glass units that will be exposed to substantial altitude changes, comply with insulating-glass manufacturer's written recommendations for venting and sealing to avoid hermetic seal ruptures.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or other causes.

	1.9 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, made out to the Owner and signed by coated-glass manufacturer agreeing to replace coated-glass units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to Project site, within specified warranty period indicated below.
	B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form, made out to the Owner and signed by laminated-glass manufacturer agreeing to replace laminated-glass units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to Project site, within specified warranty period indicated below.


	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS
	A. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.
	B. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise indicated; of kind and condition indicated.
	C. Coated Float Glass:  Pyrolytic and vacuum deposited coatings on glass in conformance with ASTM C 1376.
	D. Uncoated Tinted Float Glass:  Class 2, complying with other requirements specified.
	E. Tempered Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; Kind FT; 1/4 inch thick unless indicated otherwise.
	F. Patterned Glass:  ASTM C 1036, Type II (patterned and wired flat glass), Class 1 (clear), Form 3 (patterned); and of quality, finish, and pattern specified.
	G. Laminated Glass:  ASTM C 1172, and complying with testing requirements in 16 CFR 1201 for Category II materials, and with other requirements specified.  Use materials that have a proven record of no tendency to bubble, discolor, or lose physical and mechanical properties after fabrication and installation.

	2.2 GLAZING SEALANTS
	A. General:  Provide products of type indicated, complying with the following requirements:
	B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint substrates.

	2.3 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass manufacturers for application indicated; packaged on rolls with a release paper backing; and complying with ASTM C 1281 and AAMA 800 for project conditions.
	B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with AAMA 800 for the following types:

	2.4 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surfaces contacted in installation.
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to obtain fire-resistance rating.
	G. Mirror Mastic:  An adhesive setting compound, asbestos-free, produced specifically for setting mirrors and certified by both mirror manufacturer and mastic manufacturer as compatible with glass coating and substrates on which mirrors will be installed.
	H. Mirror Hardware, Top and Bottom Aluminum J-Channels:  Aluminum extrusions with a return deep enough to produce a glazing channel to accommodate mirrors of thickness indicated and in lengths required to cover bottom and top edges of each mirror in a single piece.

	2.5 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, to comply with system performance requirements.
	B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces square edges with slight kerfs at junctions with outdoor and indoor faces.
	C. Grind smooth and polish exposed glass edges and corners.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing glazing, with Installer present, for compliance with the following:
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings not firmly bonded to substrates.

	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by Project conditions during installation.
	C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken glass and impair performance and appearance.
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction sealant-substrate testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where length plus width is larger than 50 inches as follows:
	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until just before each glazing unit is installed.
	F. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward centers of openings.

	3.5 SEALANT GLAZING (WET)
	A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and blocking weep systems until sealants cure.  Secure spacers or spacers and backings in place and in position to control depth of installed sealant relative to edge clearance for optimum sealant performance.
	B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

	3.6 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations, including weld splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended by glass manufacturer.
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in writing by glass manufacturer.
	D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.



	08 90 00 - louvers and vents
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 DEFINITIONS
	A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to this Section unless otherwise defined in this Section or in referenced standards.
	B. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to channels in jambs and mullions, which carry it to bottom of unit and away from opening.

	1.4 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide louvers capable of withstanding the effects of gravity loads and wind loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or metal fatigue caused by louver blade rattle or flutter, or permanent damage to fasteners and anchors.  Wind pressures shall be considered to act on vertical projection of louvers.  Loads as required by Code.
	B. Seismic Performance:  Provide louvers capable of withstanding the effects of earthquake motions as required by code.
	C. Thermal Movements:  Provide louvers that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental effects.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and attachments to other Work.  Show blade profiles, angles, and spacing.
	C. Samples for Verification:  For each type of metal finish required.
	D. Qualification Data:  For professional engineer.
	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency or by manufacturer and witnessed by a qualified testing agency, for each type of louver.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain louvers and vents through one source from a single manufacturer where indicated to be of same type, design, or factory-applied color finish.
	B. Welding:  Qualify procedures and personnel according to the following:
	C. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" for fabrication, construction details, and installation procedures.

	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify louver openings by field measurements before fabrication and indicate measurements on Shop Drawings.


	PART 2 -  PRODUCTS
	2.1 FIXED, EXTRUDED-ALUMINUM LOUVERS
	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. Horizontal Storm-Resistant Louvers:
	C. General:  Provide screen at each exterior louver.  Secure screens to louver frames with stainless-steel machine screws, spaced a maximum of 6 inches from each corner and at 12 inches o.c.  Fabricate frames with mitered corners to louver sizes indicated.

	2.2 ALUMINUM FINISHES
	A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	C. High-Performance Organic Finish (3-Coat Fluoropolymer):  AA-C12C40R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  conversion coating; Organic Coating:  manufacturer's standard 3-coat, thermocured system consisting of specially formulated inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color coat and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight).  Coatings shall be fluorosurfactant free Kynar 500 by Arkema or fluorosurfactant-compliant Hylar 5000 by Solvay; or equal.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with AAMA 2605 and with coating and resin manufacturers' written instructions.
	D. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable only if they are within the range of approved Samples, or shall not exceed DE*a*b* of 2.0 from a single control sample. Noticeable variations in the same piece are not acceptable.'

	2.3 MATERIALS
	A. Aluminum Extrusions:  ASTM B 221, alloy 6063-T5 or T-52.
	B. Aluminum Sheet:  ASTM B 209, alloy 3003 or 5005 with temper as required for forming, or as otherwise recommended by metal producer for required finish.
	C. Fasteners:  Of same basic metal and alloy as fastened metal or 300 Series stainless steel, unless otherwise indicated.  Do not use metals that are incompatible with joined materials.
	D. Postinstalled Fasteners for Concrete and Masonry:  Torque-controlled expansion anchors, made from stainless-steel components, with capability to sustain, without failure, a load equal to 4 times the loads imposed, for concrete, or 6 times the load imposed, for masonry, as determined by testing per ASTM E 488, conducted by a qualified independent testing agency.
	E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.4 FABRICATION, GENERAL
	A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble units as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	B. Maintain equal louver blade spacing, including separation between blades and frames at head and sill, to produce uniform appearance.
	C. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	D. Integral sills shall include a continuous sill pan with back and end dams. Water that runs off the louver shall be collected in the sill pan and drained away from the building.
	E. Include supports, anchorages, and accessories required for complete assembly.
	F. Provide vertical mullions of type and at spacings indicated, but not more than recommended by manufacturer, or 72 inches o.c., whichever is less.
	G. Join frame members to each other and to fixed louver blades with fillet welds concealed from view, unless otherwise indicated or size of louver assembly makes bolted connections between frame members necessary.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and openings, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.

	3.2 PREPARATION
	A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of anchorages that are to be embedded in concrete or masonry construction.  Coordinate delivery of such items to Project site.

	3.3 INSTALLATION
	A. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work.
	B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight connection.
	C. Form closely fitted joints with exposed connections accurately located and secured.
	D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no evidence remains of corrective work.  Return items that cannot be refinished in the field to the factory, make required alterations, and refinish entire unit or provide new units.
	F. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying a heavy coating of bituminous paint on surfaces that will be in contact with concrete, masonry, or dissimilar metals.
	G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, where weathertight louver joints are required.  Comply with Section 079200 - JOINT SEALANTS for sealants applied during louver installation.

	3.4 ADJUSTING AND CLEANING
	A. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to remove fingerprints and soil during construction period.  Do not let soil accumulate until final cleaning.
	B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not harmful to finishes.  Thoroughly rinse surfaces and dry.
	C. Restore louvers and vents damaged during installation and construction so no evidence remains of corrective work.  If results of restoration are unsuccessful, as determined by Architect, remove damaged units and replace with new units.



	09 21 10 - gypsum board assemblies
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections within DIVISION 01 - GENERAL REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	B. Related Work: The following items are not included in this Section and are specified under the designated Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:
	B. Marking and Identification for Fire- and Smoke-Partitions:  Fire walls, fire barriers, fire partitions, smoke barriers, smoke partitions and other walls required to have protected openings or penetrations shall be effectively and permanently identified with signs or stenciling. Such identification shall:

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  If materials and systems other than those specified and those indicated on the Drawings are proposed for use, submit shop drawings signed and sealed by a structural engineer licensed in the jurisdiction of the project certifying proposed systems meet code and project requirements. and specified deflection criteria.
	C. Samples: Full-size Sample in 12-inch-long length for each trim accessory indicated.

	1.5 QUALITY ASSURANCE
	A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.
	C. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft.  in surface area to demonstrate aesthetic effects and set quality standards for materials and execution.

	1.6 STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against damage from weather, condensation, direct sunlight, construction traffic, and other causes.  Stack panels flat to prevent sagging.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install interior products until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.


	PART 2 -  PRODUCTS
	2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.

	2.2 SUSPENSION SYSTEM COMPONENTS
	A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch-diameter wire, or double strand of 0.0475-inch-diameter wire.
	B. Hanger Attachments to Concrete:
	C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter.
	D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 inch and minimum 1/2-inch-wide flanges with depth as required for span and loading and indicated on Drawings.
	E. Furring Channels (Furring Members): 0.0538-inch bare-steel thickness, with minimum 1/2-inch- wide flanges, 3/4 inch deep.
	F. Grid Suspension System for Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.

	2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES
	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. Steel Studs and Runners:  ASTM C 645.
	C. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	D. Cold-Rolled Channel Bridging:  0.0538-inch bare-steel thickness, with minimum 1/2-inch- wide flanges.
	E. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	F. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.
	G. Isolation Strip at Exterior Walls: Adhesive-backed, closed-cell foam strips that allow fastener penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size.

	2.4 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Gypsum Wallboard:  ASTM C 1396.
	C. Gypsum Wallboard, Fire-Resistant Type X:  ASTM C 1396.

	2.5 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	B. Aluminum Trim:  Extruded accessories of profiles and dimensions indicated.

	2.6 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.

	2.7 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	D. Acoustic Insulation, Sound Attenuation (Batts) Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	E. Acoustical Sealant:  Manufacturer's standard nondrying, nonhardening, nonskinning, nonstaining, gunnable, joint sealant, recommended for sealing interior concealed joints to reduce airborne sound transmission.

	2.8 IDENTIFICATION LABELS FOR FIRE- AND SMOKE-PARTITIONS
	A. Identification Labels:  Self-adhesive signs, to comply with applicable local Code.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames and framing, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required to support the Work and that hangers will develop their full strength.

	3.3 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754. Also comply with requirements in ASTM C 840 that apply to framing installation.
	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.4 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components in sizes and spacings indicated on Drawings, but not less than those required by referenced installation standards for assembly types and other assembly components indicated.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
	E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.
	F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.

	3.5 INSTALLING FRAMED ASSEMBLIES
	A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	B. Install studs so flanges within framing system point in same direction.
	C. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings, except where partitions are indicated to terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above ceiling.
	D. Direct Furring: Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.

	3.6 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not make joints other than control joints at corners of framed openings.
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations, and trim edges with edge trim where edges of panels are exposed.  Seal joints between edges and abutting structural surfaces with acoustical sealant.
	H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. Wood Framing: Install gypsum panels over wood framing, with floating internal corner construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and headers. Float gypsum panels over these members or provide control joints to counteract wood shrinkage.

	3.7 APPLYING INTERIOR GYPSUM BOARD
	A. Single-Layer Application:
	B. Multilayer Application:
	C. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written recommendations and temporarily brace or fasten gypsum panels until fastening adhesive has set.
	D. Curved Surfaces:

	3.8 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim:  Install in the following locations:
	D. Aluminum Trim:  Install in locations indicated on Drawings.

	3.9 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from adjacent surfaces.
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
	D. Gypsum Board Finish Levels: Comply with GA-214. Finish panels to levels indicated below:

	3.10 INSTALLING IDENTIFICATION FOR FIRE- AND SMOKE-PARTITIONS
	A. Marking and Identification for Fire- and Smoke-Partitions:  Permanently install as required by Code.

	3.11 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, or exhibit mold growth.  Repair of damaged panels in place is not acceptable.




